
Accessibility for People with Disabilities
    

Microsoft is committed to making its products and services easier for everyone to use. This appendix
provides information about the following features, products and services, which make Microsoft 
Windows, Microsoft Windows NT, and Microsoft Visual J++ more accessible for people with 
disabilities:

· Microsoft services for people who are deaf or hard-of-hearing
· Access Packs for either Microsoft Windows or Microsoft Windows NT, a software 

utility that makes using Windows or Windows NT easier for people with motion or hearing 
disabilities

· Keyboard layouts designed for people who type with one hand or a wand
· Microsoft software documentation on audio cassette, floppy disk, or compact disc (CD)

· Third-party utilities to enhance accessibility
· Hints for customizing Microsoft Windows or Microsoft Windows NT

· Other products and services for people with disabilities
    

    

Note      The information in this section applies only to users who purchased Microsoft products in the
United States. If you purchased Windows or Windows NT outside the United States, your package 
contains a subsidiary information card listing Microsoft support services telephone numbers and 
addresses. You can contact your subsidiary to find out whether the type of products and services 
described in this topic are available in your area. 
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Microsoft Services for People Who Are Deaf or Hard-of-Hearing
    

Through a text telephone (TT/TDD) service, Microsoft provides people who are deaf or hard-of-
hearing with complete access to Microsoft product and customer services.

You can contact Microsoft Sales Information Center on a text telephone by dialing (800) 892-5234 
between 6:30 A.M. and 5:30 P.M. Pacific time. For technical assistance in the United States, you can 
contact Microsoft Support Network on a text telephone at (206) 635-4948 between 6:00 A.M. and 
6:00 P.M. Pacific time, Monday through Friday, excluding holidays. In Canada, dial (905) 568-9641 
between 8:00 A.M. and 8:00 P.M. Eastern time, Monday through Friday, excluding holidays. Microsoft
support services are subject to Microsoft prices, terms, and conditions in place at the time the service
is used.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Access Packs for Microsoft Windows and Microsoft Windows NT
    

Microsoft distributes Access Packs for Microsoft Windows and Microsoft Windows NT, which provide 
people with motion or hearing disabilities better access to computers running Windows or Windows 
NT. (If you are running Microsoft Windows 95, these same Access Pack features are already built in. 
See online Help for more information.) Microsoft Windows and Microsoft Windows NT Access Packs 
contain several features that: 

· Allow single-finger typing of SHIFT, CTRL, and ALT key combinations.
· Ignore accidental keystrokes.
· Adjust the rate at which a character is repeated when you hold down a key, or turn off character 

repeating entirely.
· Prevent extra characters if you unintentionally press a key more than once.
· Enable you to control the mouse cursor by using the keyboard.
· Enable you to control the computer keyboard and mouse by using an alternate input device.
· Provide a visual cue when the computer beeps or makes other sounds.

    

Access Pack for Microsoft Windows is included on the Microsoft Windows Driver Library in the file 
ACCP.EXE. Access Pack for Microsoft Windows NT is included in the Microsoft Application Note 
WNO789. If you have a modem, you can download ACCP.EXE or WNO789.EXE, which are self-
extracting archive files, from the following network services:

· CompuServe®
· GEnie™
· The Microsoft Network
· Microsoft Download Service (MSDL), which you can reach by calling (206) 936-6735 any time 

except between 1:00 A.M. and 2:30 A.M. Pacific time. Use the following communications 
settings:

    

    

For this 
setting

Specify

Baud 
rate

1200, 
2400, 
9600, or 
14400

Parity None
Data bits 8
Stop bits 1

· Various user-group bulletin boards (such as the bulletin-board services on the Association of PC 
User Groups network)

· In /SOFTLIB/MSLFILES on the Internet servers FTP.MICROSOFT.COM and 
WWW.MICROSOFT.COM

    

People within the United States who do not have a modem can order the Access Packs on disks by 
calling Microsoft Sales Information Center at (800) 426-9400 (voice) or (800) 892-5234 (text 
telephone). In Canada, you can call (905) 568-3503 or (905) 568-9641 (text telephone).
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Keyboard Layouts for Single-Handed Users
    

Microsoft distributes Dvorak keyboard layouts that make the most frequently typed characters on a 
keyboard more accessible to people who have difficulty using the standard “QWERTY” layout. There 
are three Dvorak layouts: one for two-handed users, one for people who type with their left hand 
only, and one for people who type with their right hand only. The left-handed or right-handed 
keyboard layouts can also be used by people who type with a single finger or a wand. You do not 
need to purchase any special equipment to use these features.

Microsoft Windows and Microsoft Windows NT already support the two-handed Dvorak layout, which
can be useful for coping with or avoiding types of repetitive-motion injuries associated with typing. To 
get this layout use the Windows Control Panel; consult your on-line documentation for detailed 
instructions. The two layouts for people who type with one hand are distributed as Microsoft 
Application Note GA0650. This application note is also contained in file GA0650.EXE on most 
network services and on the Microsoft Download Service. For instructions on obtaining this 
application note, see Access Packs for Microsoft Windows and Microsoft Windows NT.
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Microsoft Documentation in Alternative Formats
    

People who have difficulty reading or handling printed documentation may obtain many Microsoft 
publications from Recording for the Blind, Inc. Recording for the Blind distributes these documents to
registered, eligible members of their distribution service, either on audio cassettes or on floppy disks.
The Recording for the Blind collection contains more than 80,000 titles, including Microsoft product 
documentation and books from Microsoft Press. You can contact Recording for the Blind at the 
following address or phone numbers for information on eligibility and availability of Microsoft product 
documentation and books from Microsoft Press:

Recordin
g for the 
Blind, 
Inc.
20 
Roszel 
Road
Princeton
, NJ 
08540

Phone: 
(609) 
452-0606
Fax: 
(609) 
987-8116
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Third-Party Utilities to Enhance Accessibility
    

A wide variety of third-party hardware and software products are available to make personal 
computers easier to use for people with disabilities. Among the different types of products available 
for the MS-DOS, Microsoft Windows, and Microsoft Windows NT operating systems are: 

· Programs that enlarge or alter the color of information on the screen for people with visual 
impairments.

· Programs that describe information on the screen in braille or synthesized speech for people 
who are blind or have difficulty reading.

· Hardware and software utilities that modify the behavior of the mouse and keyboard.
· Programs that enable users to “type” using a mouse or their voice.
· Word or phrase prediction software that allows one to type more quickly and with fewer 

keystrokes.
· Alternate input devices, such as single switch or puff-and-sip devices, for those who cannot use 

a mouse or a keyboard.
    

For more information on obtaining third-party utilities, see Getting More Information for People
with Disabilities.
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Customizing Windows or Windows NT
    

There are many ways you can adjust the appearance and behavior of Windows or Windows NT to 
suit varying vision and motor abilities without requiring any additional software or hardware. These 
include ways to adjust the appearance as well as the behavior of the mouse and keyboard. The 
specific methods available depend on which operating system you are using. Application notes are 
available describing the specific methods available for each operating system.

See the appropriate application note for information related to customizing your operating system for 
people with disabilities. For information on obtaining application notes, see Access Packs for 
Microsoft Windows and Microsoft Windows NT.

    

Operatin
g system

Applicati
on note 

Microsoft 
Windows 
3.0

WW0786.
TXT

Microsoft 
Windows 
3.1

WW0787.
TXT

Microsoft 
Windows 
for 
Workgrou
ps 3.1

WG0788.
TXT

Microsoft 
Windows 
NT 3.1 
and 3.5

WN0789.
EXE

Microsoft 
Windows 
95

WN1062 
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Getting More Information for People with Disabilities
    

For more information on Microsoft products and services for people with disabilities, contact:

Microso
ft Sales
Informa
tion 
Center 
One 
Microso
ft Way 
Redmo
nd, WA 
98052-
6393

Voice
telep
hone:
Text 
telep
hone:
Fax:

(800) 
426-
9400
(800) 
892-
5234
(206) 
635-
6100

The Trace R&D Center at the University of Wisconsin–Madison produces a book and a compact disc
that describe products that help people with disabilities use computers. The book, titled Trace 
ResourceBook, provides descriptions and photographs of about 2,000 products. The compact disc, 
titled CO-NET CD, provides a database of more than 18,000 products and other information for 
people with disabilities. It is issued twice a year. To obtain these directories, contact:

Trace 
R&D 
Center
S-151 
Waism
an 
Center
1500 
Highlan
d 
Avenue
Madiso
n, WI 
53705-
2280

Voice
telep
hone:

Text 
telep
hone:
Fax:

(608) 
263-
2309
(608) 
263-
5408
(608) 
262-
8848

For general information and recommendations on how computers can help specific people, you 
should consult a trained evaluator who can best match your needs with the available solutions. An 
assistive technology program in your area will provide referrals to programs and services that are 
available to you. To locate the assistive technology program nearest you, you can contact:

Nationa
l 
Informa
tion 
System
Center 
for 
Develo
pmental
Disabilit
ies

Voice
/text 
telep
hone:
Fax:

(803) 
777-
4435
(803) 
777-
6058



Benson
Building
Univers
ity of 
South 
Carolin
a
Columb
ia, SC 
29208
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Installing Visual J++
    

{ewl msdncd, EWGraphic, car0a 0 /a "build.bmp"} To install Visual J++
 1 Insert the Visual J++ disc into your CD-ROM drive.

The AutoPlay feature of Windows 95 or Windows NT 4.0 will start the Visual J++ Master Setup 
automatically. The Master Setup screen appears.

 2 Choose the Install Visual J++ option.
 3 Follow the instructions on the screen.
 4 Launch the application by choosing the Microsoft Developer Studio icon in the Microsoft Visual 

J++ group in the Start menu.
    

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Creating a Simple Java Applet
    

Use this procedure to create a basic Java applet that can be run from a Web page.

{ewl msdncd, EWGraphic, car1a 0 /a "build.bmp"} To create a basic Java applet to 
be run on a Web page
 1 From the File menu, choose New.

The New dialog box appears.
 2 Select Text File and click OK.

A blank text editor window appears.
 3 Type the following code into the text editor:

    

import java.awt.Graphics;

class Hello1 extends java.applet.Applet
{

public void paint( Graphics g )
{

g.drawString( "Hello, World!", 50, 25 );
}

}
    

 4 From the File menu, choose Save.
The Save dialog box appears.

 5 Type Hello1.java and click OK.
 6 From the Build menu, choose Build hello1.

A dialog box appears, asking if you want to create a default workspace.
 7 Click Yes.

Visual J++ creates a default workspace and builds the applet.
 8 From the Build menu, choose Execute.

The Information for Running Class dialog appears. 
 9 Type Hello1 and click OK.

The Java applet runs.
    

Use Applet Wizard to generate a basic Java applet as a starting point for your own applets. For more
information on using Applet Wizard, see the Test Drive in Books Online.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Creating a Simple Java Application
    

Use this procedure to create a standalone Java application (i.e., one that does not run from a Web 
page).

{ewl msdncd, EWGraphic, car2a 0 /a "build.bmp"} To create a standalone Java 
application
 1 If you previously created a Java applet, close the existing project by choosing Close Workspace 

from the File menu.
 2 From the File menu, choose New.

The New dialog box appears.
 3 Select Text File and click OK.

A blank text editor window appears.
 4 Type the following code into the text editor:

    

class Hello2
{

public static void main( String args[] )
{

System.out.println( "Hello, World!" );
}

}
    

 5 From the File menu, choose Save.
The Save dialog box appears.

 6 Type Hello2.java and click OK.
 7 From the Build menu, choose Build hello2.

A dialog box appears, asking if you want to create a default workspace.
 8 Click Yes.

Visual J++ creates a default workspace and builds the application.
 9 From the Build menu, choose Execute.

The Information for Running Class dialog box appears.
10 Type Hello2.
11 Select the radio button “Stand-alone interpreter.”
12 Choose OK.

The Java application runs.
    

You can use Applet Wizard to generate a Java applet that can be run as an application. For more 
information on using Applet Wizard, see the Test Drive in Books Online.
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Getting Help
    

In Visual J++, the integrated InfoViewer is the central place for accessing documentation. 

{ewl msdncd, EWGraphic, car3a 0 /a "build.bmp"} To view the Visual J++ Books 
Online
 1 Launch the application by choosing the Microsoft Developer Studio icon in the Microsoft Visual 

J++ group in the Start menu.
 2 Click the InfoView tab in the Project Workspace to see Books Online.
 3 Click the “+” symbols next to each book to see its contents.
 4 Double-click a document icon to view the topic.

A separate window opens with the topic text.
    

{ewl msdncd, EWGraphic, car3a 1 /a "build.bmp"} To get Help quickly while 
working in the text editor
 1 In the text editor, place the cursor on, or next to, a keyword in your code.
 2 Press F1.

The topic appears, or a list of topics that relate to the keyword appears.
    

{ewl msdncd, EWGraphic, car3a 2 /a "build.bmp"} To get Help on build errors
 1 In the Output window, place the cursor on the build error number.
 2 Press F1.

A more detailed explanation of the error appears.
    

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Where Do I Go From Here?
    

· The Visual J++ website at http://www.microsoft.com/visualj is your key source for product 
information, updates, and other Internet resources. 

· Choose Introducing Visual J++ from the Master Setup screen for an animated look at Visual J++ 
features and technology.

· The Learn Java Now book explains Java programming fundamentals.
· Books Online provides comprehensive information about using Visual J++.
· The Samples in Books Online offer real-world Java code using COM, RDO, and other key 

technologies.
· Web Favorites on the Help menu gives easy access to key websites like the Microsoft Web and 

JavaSoft.
· The Usenet newsgroup microsoft.public.visualj offers discussions about Visual J++.
· If you have the Professional Edition of Visual J++, the Cool Tools directory on your CD contains 

third-party tools, wizards, class libraries, and controls that work with Visual J++.
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Information in this document is subject to change without notice. Companies, names, and data used 
in examples herein are fictitious unless otherwise noted. No part of this document may be 
reproduced or transmitted in any form or by any means, electronic or mechanical, for any purpose, 
without the express written permission of Microsoft Corporation.

© 1996 Microsoft Corporation. All rights reserved.
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Compiler Error J0001
    

INTERNAL COMPILER ERROR: 'identifier''
The compiler was unable to recover following detection of an error. If you receive this message, 
consult your technical support help file for information on how to address this problem.
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Compiler Error J0002
    

Out of memory
The compiler attempted to allocate some additional memory during processing, but was unable to do
so. When this error occurs, check the location, size and validity of your system swap file. Also, check 
that there is sufficient growth space available on the drive on which your swap file resides.
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Compiler Error J0003
    

Invalid code: 'string'
The compiler may have detected invalid code being generated. Try dividing larger methods defined 
within your classes into smaller methods and compiling again.
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Compiler Error J0004
    

Cannot open class file 'filename' for reading
The compiler could not open the program source file for reading. This error most likely occurs when 
another program has an exclusive lock on the source file. Try shutting down other processes that 
may be accessing the source file and compiling again.
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Compiler Error J0005
    

Cannot open class file ‘filename’ for writing
The compiler failed to generate the output .CLASS file. This error most likely occurs when the 
compiler cannot get write or create permission for the file. Make sure the file does not have its read-
only attribute set, and that it is not currently in use by another a process.
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Compiler Error J0006
    

Cannot read class file 'filename'
The compiler failed to read the specified .CLASS file. This error most likely occurs when the compiler
encounters an error reading the storage device, or when the compiler cannot otherwise get read 
permission for the file. Check to ensure the file is not currently in use by another process. Also, use 
whatever means available (i.e. SCANDISK) to ensure the validity of the storage device you are 
attempting to use.
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Compiler Error J0007
    

Cannot write class file 'filename'
The compiler failed while attempting to write the contents of a buffer to the specified .CLASS file. 
This error most likely occurs when space is exhausted on the targeted storage device. Try freeing up 
any available space on the storage device and compiling again.
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Compiler Error J0008
    

Cannot locate class file 'filename'
The compiler could not locate a core language class for the java.lang package. This error most likely
occurs when the Java CLASSPATH variable is not properly set . Try correcting the CLASSPATH 
variable, and compiling again.
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Compiler Error J0010
    

Syntax error
The compiler could not determine the meaning of an expression or statement within the source 
program. This error most likely occurs when the line indicated in the error message is syntactically 
invalid. This error usually accompanies a more descriptive error. Try correcting any accompanying 
errors and compiling again.

The following sample illustrates this error:
    

public class Simple {
   
   public void method1() {
      int i =; // error: initialization error
   }
}
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Compiler Error J0011
    

Expected ':'
The compiler expected to find a colon following a case label or in a conditional expression that 
makes use of the ternary operator. This error most likely occurs when the colon is accidentally 
omitted.

The following sample illustrates this error:
    

public class Simple {
   
   private int i;
   private static int x = 1;
   
   public void method1(int arg1) {
   
      switch (arg1) {
         case 1 // error: ':' omitted
            ; // do something meaningful
      }
   
      i = ( arg1 < x) ? arg1  x; // error: ':' omitted
   }
}
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Compiler Error J0012
    

Expected ';'
The compiler expected to find a semicolon in the position indicated by the error message. This error 
most likely occurs when the semicolon is accidentally omitted from the end of a statement. This error 
can also occur when a conditional expression is not syntactically correct.

The following sample illustrates this error:
    

public class Simple {
   
   private static int x = 10 // error: ';' omitted
   
   public void method1(int arg1) {
   
      for (int i = 1; i < x i++) { 
         // error: ';' omitted
         ;
      }
   }
}
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Compiler Error J0013
    

Expected '('
The compiler expected to find a left parenthesis in the position indicated by the error message. This 
error most likely occurs when the left parenthesis is accidentally omitted in any of the following 
situations:

· type initializations
· catch statements
· parenthesized expressions
· while loops
· for loops
· if-else statements

    

The following sample illustrates this error:
    

public class Simple {
   
   private int i;
   
   public void method1(int arg1, int arg2) {
   
      if arg1 < arg2) // error: '(' omitted
         i = arg1;
      else
         i = arg2;
   
   }
}
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Compiler Error J0014
    

Expected ')'
The compiler expected to find a right parenthesis in the position indicated by the error message. This
error most likely occurs when the right parenthesis is accidentally omitted in any of the following 
situations:

· type initializations
· type casts
· catch statements
· parenthesized expressions
· while loops
· for loops
· if-else statements

    

The following sample illustrates this error:
    

public class Simple {
   
   private int i;
   
   public void method1(int arg1, int arg2) {
   
      i = (arg1 < arg2 ? arg1 : arg2; 
      // error: ')' omitted
   }
}
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Compiler Error J0015
    

Expected ']'
The compiler expected to find a right square bracket in the position indicated by the error message. 
This error most likely occurs when the right square bracket is accidentally omitted from an array 
declaration. 

The following sample illustrates this error:
    

public class Simple {
   
   private int x[ = new int[500]; // error: ']' omitted
   
}
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Compiler Error J0016
    

Expected '{'
The compiler expected to find a left brace in the position indicated by the error message. This error 
most likely occurs when the left brace is accidentally omitted from the beginning of a class 
declaration. 

The following sample illustrates this error:
    

public class Simple // error: '{' omitted
   
   public void method1() {
      // do something meaningful
   }
}
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Compiler Error J0017
    

Expected '}'
The compiler expected to find a right brace in the position indicated by the error message. This error 
most likely occurs when a statement containing a right brace is not syntactically correct.

The following sample illustrates this error:
    

public class Simple {
   
   public void method1() {
   
      int arr[] = {1, 2A}; 
      // error: invalid initialization
   
   }
}
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Compiler Error J0018
    

Expected 'while'
The compiler expected to find the keyword while in the position indicated by the error message. This
error most likely occurs when a do/while loop is not syntactically correct. The correct structure for a 
do/while loop is:

    

do {
   // do something useful here
} while (condition);

    

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Compiler Error J0019
    

Expected identifier
The compiler expected to find an identifier toward the end of a class, interface, variable or method 
declaration. This error most likely occurs when the type is accidentally omitted in a declaration.

The following sample illustrates this error:
    

public class Simple {
   
   private i;  // error: type omitted
   
}
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Compiler Error J0020
    

Expected 'class' or 'interface'
The compiler expected to find either class or interface used within the corresponding declaration. 
This error most likely occurs when the keywords are accidentally omitted from a class or interface 
declaration. Another possible cause of this error is unbalanced scoping braces.

The following sample illustrates this error:
    

public class Simple {
   
   // do something meaningful
   
}}   // error: additional '}' is the problem
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Compiler Error J0021
    

Expected type specifier
The compiler expected to find a type specifier in the position indicated by the error message.
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Compiler Error J0022
    

Expected end of file
The compiler expected to encounter an end of file character, but did not. This error most likely occurs
when the source file has been corrupted in some way. Try visually checking the source file for 
obvious corruption, saving any changes and compiling again.
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Compiler Error J0023
    

Expected 'catch' or 'finally'
The compiler expected to find a catch or finally block immediately following a corresponding try 
block.

The following sample illustrates this error:
    

public class Simple {
   
   public void method1( ) {
   
      try {
         // do something meaningful
      }
   
   } // error: 'catch' or 'finally' not found
}
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Compiler Error J0024
    

Expected method body
The compiler expected to find a method body immediately following a method declaration. This error 
most likely occurs when the braces surrounding the method body are not properly balanced. This 
error may also occur when the method was intended to be abstract, but the abstract keyword was 
mistakenly omitted from the method declaration.

The following sample illustrates this error:
    

public abstract class Simple {
   
   public void method1( ); // error: 'abstract' omitted
   
}
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Compiler Error J0025
    

Expected statement
The compiler expected to find a statement before the end of the current scope. This error most likely 
occurs due to misplacing the end of the current scope.

The following sample illustrates this error:
    

abstract class Simple 
{
   void foo() { if (1) }
   // error: a statement is required 
   // after the if statement
}
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Compiler Error J0026
    

Expected Unicode escape sequence
The compiler expected to find a valid Unicode escape sequence. This error most likely occurs when 
a syntactical error is found in a Unicode escape sequence.

The following sample illustrates this error:
    

public class Simple {
   
   int i = \\u0032; // error: '\\' not invalid 
   
}

    

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Compiler Error J0027
    

Identifier too long
The compiler detected an identifier with a length greater than 1024 characters. Shorten the identifier 
and compile again.
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Compiler Error J0028
    

Invalid number
The compiler detected a numeric value that the Java language is not capable of supporting. This 
error most likely occurs when the number specified is an amount greater than any of Java's primitive 
types can accept.

The following sample illustrates this error:
    

public class Simple {
   
   long i = 12345678901234567890; 
   // error: value out of range
   
}
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Compiler Error J0029
    

Invalid character
The compiler detected an ASCII character that could not be used in an identifier. This error most 
likely occurs when a class, interface, method, or variable identifier uses an invalid character. 

The following sample illustrates this error:
    

public class Simple {
   
   private int c#; // error: '#' not supported
   
}
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Compiler Error J0030
    

Invalid character constant
The compiler detected an attempt to assign an invalid character or character escape sequence to a 
variable of type char.

The following sample illustrates this error:
    

public class Simple {
   
   char c = '\'; // error: invalid escape character
   
}
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Compiler Error J0031
    

Invalid escape character
The compiler detected the use of an invalid escape character. This error most likely occurs when a 
syntactical error is found in a Unicode escape sequence.

The following sample illustrates this error:
    

public class Simple {
   
   int i = \u032; 
   // error: Unicode uses 4 hex digits
   
}
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Compiler Error J0032
    

Unterminated string constant
The compiler did not detect a terminating double-quote character at the end of a string constant. This
error most likely occurs when the string terminator is accidentally omitted, or when the string 
constant is divided onto multiple lines.

The following sample illustrates this error:
    

public class Simple {
   
   String str = "Hello
   // error: '"' and ';' omitted
   
}
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Compiler Error J0033
    

Unterminated comment
The compiler detected the beginning of a block comment, but did not detect a valid ending for it. This
error most likely occurs when the comment terminator is accidentally omitted. 

The following sample illustrates this error:
    

public class Simple {
   
   /* This comment block
    * does not have a valid
    * terminator
   
}
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Compiler Error J0035
    

Initializer block must be declared 'static'
The compiler detected a static initializer block, but did not detect the keyword static immediately 
preceding it. This error most likely occurs when the keyword static is accidentally omitted. This error 
may also occur when some other syntactical error exists.

The following sample illustrates this error:
    

public class Simple {
   
   static private int i;
   
   {   // error: 'static' omitted
      i = 1;
   }
}
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Compiler Error J0036
    

A data member cannot be 'native', 'abstract' or 'synchronized'
The compiler detected one of the modifiers shown above used in the declaration of a variable. The 
modifiers synchronized and native can only be applied to method declarations. The abstract 
modifier can be applied to methods, classes, and interfaces.
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Compiler Error J0037
    

A method cannot be 'transient' or ‘volatile’
The compiler detected one of the modifiers shown above used in the declaration of a method. The 
modifiers transient and volatile can only be applied to variable declarations.
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Compiler Error J0038
    

'final' members must be initialized
The compiler detected an uninitialized final variable. Variables declared as final must have their 
value set at declaration. Once set, the value cannot be programmatically changed.

The following sample illustrates this error:
    

public class Simple {
   
   private final int MAX_HEADROOM; 
   // error: must have value set
   
}

    

Note that variables declared within interfaces are implicitly defined as final or static. As such, this 
error occurs when their initial values are not set.
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Compiler Error J0040
    

Cannot define body for abstract/native methods
The compiler detected a method body defined immediately following the corresponding declaration of
an abstract or native method.

The following sample illustrates this error:
    

public interface Simple {
   
   public void method1() {
      // error: must define this method body
      // in a class that implements the 
      // 'Simple' interface
   }
}

    

Note that methods declared as members of an interface are implicitly abstract. As such, this error 
will occur when you attempt to define its body in the interface.
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Compiler Error J0041
    

Duplicate modifier
The compiler detected a modifier used twice within a declaration. This error most likely occurs when 
the same modifier is used more than once within a declaration. 

The following sample illustrates this error:
    

public class Simple {
   
   public public void method1() { // error: 'public' used twice
      // do something meaningful
   }
}
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Compiler Error J0042
    

Only classes can implement interfaces
The compiler detected an interface declaration using the implements keyword. Interfaces cannot 
implement other interfaces. Rather, interfaces may only be implemented by classes.

The following sample illustrates this error:
    

public interface Simple implements color{ 
   // error: 'Simple' cannot implement the 
   // 'color' interface
   
}
interface color {
   // do something meaningful
}
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Compiler Error J0043
    

Redeclaration of member 'identifier'
The compiler detected the same identifier name being declared more than once within the same 
scope. This error most likely occurs when a variable is mistakenly declared more than once.

The following sample illustrates this error:
    

public class Simple {
   private int i;
   private int i; // error: 'i' declared twice
}
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Compiler Error J0044
    

Cannot find definition for class 'identifier'
The compiler could not locate the definition for the specified class. This error is most likely caused by
a typographical error. It may also occur when the package containing the specified class cannot be 
found.

The following sample illustrates this error:
    

public class Simple {
   
   char buf[] = new chaar[5];
   // error: 'chaar' not a valid type
   
}
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Compiler Error J0045
    

'identifier' is not a class name
The compiler detected one of the following conditions:

· A class name provided as part of an import statement could not be found or, the import 
statement was not syntactically valid.

· The class attempted to extend an interface.
    

The following sample illustrates this error:
    

package non.existent;
   
import non.existent; // error: 
   
public class Simple {
   
   // do something meaningful
   
}
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Compiler Error J0046
    

'identifier' is not an interface name
The compiler detected that the identifier referred to by the keyword implements is not an interface.

The following sample illustrates this error:
    

class Simple2 {
   
   // do something meaningful
   
}

public class Simple implements Simple2 {
   
   // error: cannot implement class ‘Simple2’
   
}
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Compiler Error J0047
    

'identifier' is not a package name
The compiler detected an invalid package name. This error most likely occurs when a syntactical 
error exists in an import statement, or when the package name does not otherwise exist.

The following sample illustrates this error:
    

import java.lang.String.*;
   // error: ‘String’ not a valid package name
   
public class Simple {
   
   // do something meaningful
   
}
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Compiler Error J0048
    

Cannot extend final class 'identifier'
The compiler detected an attempt to subclass a class declared with the keyword final. Classes 
declared as final cannot be subclassed.

The following sample illustrates this error:
    

final class Simple2 {
   
   // do something meaningful
   
}

public class Simple extends Simple2 {
   
   // error: cannot extend ‘Simple2’
   
}
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Compiler Error J0049
    

Undefined name 'identifer'
The compiler detected an unknown class name while reading an import statement. This error most 
likely occurs when the identifier is misspelled or does not exist. This error may also occur if the 
CLASSPATH variable is not set correctly.

The following sample illustrates this error:
    

import java.io.bogus; // error: unknown class name
   
public class Simple {
   
   // do something meaningful
   
}
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Compiler Error J0050
    

'identifier' is not a member of 'identifier'
The compiler detected a reference to an identifier that is not a member of the specified package. This
error most likely occurs when the identifier is misspelled or does not exist.

The following sample illustrates this error:
    

public class Simple {
   
   public void method1() {
   
      java.lang.bogus.method1();
      // error: ‘bogus’ not member of ‘lang’
   }
}
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Compiler Error J0051
    

Undefined package 'identifier'
The compiler detected a package name, but was unable to locate the package definition. This error 
most likely occurs when a syntactical error exists in an import statement. This error may also occur 
when the package cannot be found.
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Compiler Error J0053
    

Ambiguous name: 'identifier' and 'identifier'
The compiler could not resolve an ambiguity between the two identifiers shown. Try correcting the 
ambiguity between the type specifiers and compile again.
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Compiler Error J0054
    

Methods 'identifier' and 'identifier' differ only in return type
The compiler detected two or more method overloads having identical parameters. In Java, 
overloaded methods must be distinguished by unique signatures. A unique signature consists of the 
method name, the number, type and positions of its parameters, and the return type.

The following sample illustrates this error:
    

public class Simple {
   
   public int method1(int arg1, char arg2) {
      // do something meaningful
      return arg1;
   }
   
   public char method1(int arg3, char arg4) {
      // error: identical parameters
      return arg4;
   }
}
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Compiler Error J0055
    

A constructor may not specify a return type
The compiler detected a constructor declaration specifying a return type. Constructors must implicitly
return an instance of the declared class. As such, their return type may not be specified.

The following sample illustrates this error:
    

public class Simple {
   
   int Simple() { 
      // error: return type specified
      return 1;
   }
}
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Compiler Error J0056
    

Missing return type specification
The compiler detected a method declaration without a return type specified. All method declarations 
must specify a return type. If the method is not meant to return a value, use the void keyword.

The following sample illustrates this error:
    

public class Simple {
   
   public method1() { // error: no return type
   
      // do something meaningful
   }
}
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Compiler Error J0057
    

Class file 'identifier' doesn't contain class 'identifier'
The compiler did not detect the class name shown above within the specified file. This error most 
likely occurs when the class name is either misspelled or does not exist. This error may also occur 
when a .CLASS file has been renamed after successful compilation.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Compiler Error J0058
    

Cannot have a variable of type 'void'
The compiler detected a variable declared as type void. The keyword void is not allowed in variable 
declarations. Rather, void can only be used in a method declarations return type to note the method 
does not return a value.

The following sample illustrates this error:
    

public interface Simple {
   
   public final static void i = 1; 
   // error: 'void' not valid
}
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Compiler Error J0059
    

Cannot reference member 'identifier' without an object
The compiler detected an attempt to reference a variable without a known object association. This 
error most likely occurs when an instance variable (a variable declared without the keyword static) is
referenced from within a class (or static) method.

The following sample illustrates this error:
    

public class Simple {
   
   private int x;
   
   public static void method1() {
   
      x = 0; // error: 'x' must be static
   }
}
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Compiler Error J0060
    

Invalid forward reference to member 'identifier'
The compiler detected an attempt to initialize a variable with another variable which had not yet been
defined.

The following sample illustrates this error:
    

public class Simple {
   
   private static int i = j; 
   // error: 'j' not yet defined
   private static int j = 0;
}
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Compiler Error J0061
    

The members 'identifier' and 'identifier' differ in return type only
The compiler detected a subclass attempting to overload a base class method, but the methods 
differed only in return type. In Java, overloaded methods must be distinguished by unique signatures.
A unique signature consists of the method name, the number, the type and the positions of its 
parameters, and the return type.

The following sample illustrates this error:
    

public class Simple extends Simple2 {
   
   public void method1() {
      // error: only return type differs
   }
}

class Simple2 {
   
   public int method1() {
   
      return 1;
   }
}
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Compiler Error J0062
    

Attempt to reduce the access level of member 'identifier'
The compiler detected an overload method in the class being compiled that reduces the access level
of a base class method.
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Compiler Error J0063
    

Declare the class abstract, or implement abstract member ‘identifier’
The compiler detected the declaration of an abstract method within a class, but the class was not 
declared to be abstract.

The following sample illustrates this error:
    

public class Simple {
   
   public abstract void method1(); 
   // error: class not abstract
   
}
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Compiler Error J0064
    

Local variable 'identifier' shadows another local variable
The compiler detected two variables with the same identifier defined within the same scope of a 
method.
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Compiler Error J0065
    

Cannot assign to this expression
The compiler detected an expression in the position normally held by an lvalue for assignment. 

The following sample illustrates this error:
    

public class Simple {
   
   public void method1() {
   
      int x = 0;
      int y = 1;
   
      x++ = y; //error: '++' not valid
   }
}
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Compiler Error J0066
    

'this' can only be used in non-static methods
The compiler detected use of the keyword this within a class (or static) method. Class methods are 
not passed implicit this references. As such, they cannot reference instance (non-static) variables or 
methods.

The following sample illustrates this error:
    

public class Simple {
   
   int x;
   
   public static void method1() {
   
      this.x = 12; // error: 'this' instance specific
   }
}
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Compiler Error J0067
    

Cannot convert 'identifier' to 'identifier'
The compiler detected a variable type used out of its correct context. As such, the compiler could not 
implicitly convert the result to anything meaningful.

The following sample illustrates this error:
    

public class Simple {
   
   public void method1() {
   
      int i = 10;
   
      if (i--) { 
         // error: conditional needs expression
         // or boolean variable
      }
   }
}
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Compiler Error J0068
    

Cannot implicitly convert 'identifier' to 'identifier'
The compiler could not convert the specified variable without an explicit type cast.

The following sample illustrates this error:
    

public class Simple {
   
   int i = 10;
   
   public char method1() {
   
      return i; // error: expected type char
   }
}
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Compiler Error J0069
    

Cannot apply '.' operator to an operand of type 'identifier'
The compiler detected the '.' operator applied to an invalid type. This error most likely occurs when 
the .length method is applied to an invalid type.

The following sample illustrates this error:
    

public class Simple {
   
   int i = 123;
   int j = i.length; // error: 'i' not an array
   
}

    

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Compiler Error J0070
    

Need argument list for call to member 'identifier'
The compiler detected syntax for a known method call, but did not detect an associated argument 
list. This error most likely occurs when a syntactical error exists in the call.

The following sample illustrates this error:
    

public class Simple {
   
   public static void main(String args[]) {
   
      System.out.println = ("Hello"); 
      // error: '=' invalid
   }
}
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Compiler Error J0071
    

Cannot use argument list with 'identifier'
The compiler detected syntax for a method call, but the identifier used is not a method. This error 
most likely occurs when a method name is misspelled and matches a variable name.

The following sample illustrates this error:
    

class Simple {
   int x;
   int y = x();
   //error: x is not a method
}
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Compiler Error J0072
    

'identifier' is not a member of class 'identifier'
The compiler detected a method call, but the method remains undefined. This error most likely 
occurs when a class member is either misspelled, or cannot be found within proper scope. This error 
may also occur when the method does not exist. 

The following sample illustrates this error:
    

public class Simple {
   
   public static void main(String args[]) {
   
      System.out.printline("Hello");
      // error: 'printline' should be 'println'
   }
}
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Compiler Error J0073
    

'identifier' cannot access member 'identifier'
The compiler detected an invalid attempt to access a class member within a different package. 
Correct the visibility of the member being accessed, and compile again.
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Compiler Error J0074
    

Operator cannot be applied to 'identifier' and 'identifier' values
The compiler detected an operator that cannot be applied to the identifiers shown in the error 
message.

The following sample illustrates this error:
    

public class Simple {
   
   public void method1() {
   
      String s1 = "one";
      String s2 = "two";
      String result;
   
      result = s1 * s2; // error: invalid operands
   }
}
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Compiler Error J0075
    

Invalid call
The compiler detected a method call, but the identifier does not represent a valid method name. This 
error most likely occurs when a method name is misspelled or contains characters that are not 
recognized as valid in Java naming conventions.

The following sample illustrates this error:
    

class Simple {
   
   int x = 1();
   //error: 1 is not a valid method name
}

    

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Compiler Error J0076
    

Too many arguments for method 'identifier'
The compiler detected a method call, but the call contained more arguments than needed.

The following sample illustrates this error:
    

public class Simple {
   
   public void method1(int arg1) {
   
      // do something meaningful
   }
   
   public void method2() {
   
      method1(1, 2); // error: Too many arguments
   }
   
}
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Compiler Error J0077
    

Not enough arguments for method 'identifier'
The compiler detected a method call, but the call contained fewer arguments than needed. This error
most likely occurs when one or more arguments are accidentally omitted from the call.

The following sample illustrates this error:
    

public class Simple {
   
   public void method1(int arg1) {
      // do something meaningful
   }
   
   public void method2() {
   
      method1(); // error: Too few arguments
   }
}
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Compiler Error J0078
    

Class 'identifier' doesn’t have a method that matches 'identifier'
The compiler identified a call to an overloaded method within another class, but was unable to find a 
matching method with the correct number of arguments.

The following sample illustrates this error:
    

public class Simple {
   
   public void method1() {
      // do something meaningful
   }

   public void method1(int arg1) {
      // do something meaningful
   }
}

class Simple2 {
   
   public void method1() {
   
      Simple s = new Simple();
      s.method1(1, 2, 3); // error: too many args
   }
}
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Compiler Error J0079
    

Ambiguity between 'identifier' and 'identifier'
The compiler could not distinguish the correct method to execute. This error most likely occurs when 
the method parameters specified in a call do not exactly match any of those defined within the called 
methods declaration, or any of its base classes.

The following sample illustrates this error:
    

public class Simple {
   
   static void method1(Simple2 s2, Simple3 s3) {
      // do something meaningful
   }
   
   static void method1(Simple3 s3, Simple2 s2) {
      // do something meaningful
   }
   
   public static void main(String args[]) {
   
      Simple2 s2 = new Simple2();
      method1(s2, s2);
   }
}

class Simple2 extends Simple3 {
   // do something meaningful
}

class Simple3 {
   // do something meaningful
}
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Compiler Error J0080
    

Value for argument 'identifier' cannot be converted from 'identifier' in call to 'identifier'
The compiler detected a method argument that does not match the parameters specified in the 
method declaration.

The following sample illustrates this error:
    

public class Simple {
   
   public void method1(int arg1) { 
      // do something meaningful
   }
   
   public void method2() {
   
      float f = 1.0f;
      method1(f); // error: mismatched call types
   }
}
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Compiler Error J0081
    

Value for argument 'identifier' cannot be converted from 'identifier' in call to 'identifier'
The compiler detected a method call, but was unable to convert one of the arguments from the 
supplied type to the type supplied in the method declaration. This error most likely occurs when 
either a method is called with the arguments in the wrong order, or the wrong method was called.
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Compiler Error J0082
    

Class 'identifier' doesn't have a constructor that matches 'identifier'
The compiler did not detect a constructor matching the call identified in the error. This error most 
likely occurs when a constructor is called with the wrong number of arguments.

The following sample illustrates this error:
    

public class Simple {

   Simple(int arg1) {
      // do something meaningful
   }

   public static void main (String args[]) {
   
      Simple s = new Simple(12, 13); 
      // error: too many arguments
   }
}
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Compiler Error J0083
    

'super()' may only be called within a constructor
The compiler detected use of the keyword super within a method. This keyword can only be used 
within a constructor.

The following sample illustrates this error:
    

public class Simple {
   
   public void method1 () {
   
      super(); // error: 'super' cannot be called
   }
}

    

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Compiler Error J0084
    

Can't return a value from a 'void' method
The compiler detected a return statement within the body of a method declared with a return type of 
void.

The following sample illustrates this error:
    

public class Simple {
   
   public void method1() {
      return 1; // error: cannot return a value
   }
}
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Compiler Error J0085
    

Expected return value of type 'identifier'
The compiler detected the keyword return within the body of a method which was declared to return 
a specific type, but the return had no associated value. 

The following sample illustrates this error:
    

public class Simple {
   
   public int method1() {
      return; // error: must return int value
   }
}
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Compiler Error J0086
    

'[]' cannot be applied to a value of type 'identifier'
The compiler detected array brackets used with a non-array variable type.

The following sample illustrates this error:
    

public class Simple {
   
   public void method1() {
      int i = 0;
      int j, x;
   
      x = j[i]; // error: ‘j’ not declared as array
   }
}
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Compiler Error J0087
    

The 'goto' statement is not currently supported by Java
The keyword goto, while defined as a keyword, has not yet been implemented in the Java language.
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Compiler Error J0089
    

Already had 'case: 'identifier'
The compiler identified two or more case statements having the same identifier or value occuring 
within the same switch statement. 

The following sample illustrates this error:
    

public class Simple {
   
   public int method1(int arg1) {
   
      switch (arg1) {
         case 1:
            return (int) 1;
         case 2:
            return (int) 2;
         case 2: // error: duplicate of above
            return (int) 3;
         default:
            return (int) 0;
      }
   }
}
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Compiler Error J0090
    

Already had 'default'
The compiler identified two or more instances of the keyword default occuring within the same 
switch statement. 

The following sample illustrates this error:
    

public class Simple {
   
   public int method1(int arg1) {
   
      switch (arg1) {
         case 1:
            return (int) 1;
         case 2:
            return (int) 2;
         default:
            return (int) 3;
         default: // error: duplicate of above
            return (int) 0;
      }
   }
}
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Compiler Error J0091
    

'case' outside of switch statement
The compiler identified the keyword case used outside the scope of a switch statement.

The following sample illustrates this error:
    

public class Simple {
   
   public int method1() {
      case 1: // error: no switch statement
         return 1;
   }
}
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Compiler Error J0092
    

Constant expression expected
The keyword const, while defined as a keyword, has not yet been implemented in the Java 
language.
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Compiler Error J0093
    

'break' only allowed in loops and switch statements
The compiler detected the keyword break occuring outside the scope of a loop or switch statement.
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Compiler Error J0094
    

Label 'identifier' not found
The compiler detected a label name associated with one of the keywords continue or break, but 
could not find the label.
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Compiler Error J0095
    

'continue' only allowed in loop
The compiler detected attempted use of the keyword continue outside the scope of a loop.
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Compiler Error J0096
    

Class value expected
The compiler detected a synchronization block, but the synchronized modifier was applied to an 
invalid type.

The following sample illustrates this error:
    

public class Simple {
   
   public void method1() {

      int i;

      synchronized (i);
      // error: 'i' must resolve to 
      // class or array type 
   }
}
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Compiler Error J0097
    

Class or array expected
The compiler detected the instanceof operator applied to a type that did not resolve to a class or 
array.

The following sample illustrates this error:
    

public class Simple {
   
   public void method1() {
   
      Simple2 obj = new Simple2();
   
      if (obj instanceof int) // error: bad type
         ; // do something meaningful
   }
}

class Simple2 {
   // do something meaningful
}
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Compiler Error J0098
    

Attempt to access non-existent member of 'identifier'
The compiler detected an array member specified, but could not identify it.

The following sample illustrates this error:
    

public class Simple {
   
   public void method1() {
   
      int j[] = new int[10];
      int i = j.bogus; 
      // error: 'bogus' not valid member
   }
}
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Compiler Error J0100
    

Cannot throw 'identifier' - the type doesn't inherit from 'Throwable'
The compiler detected an object in a throw statement that was not derived from the class 
Throwable.
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Compiler Error J0101
    

The type 'identifier' does    not inherit from 'Throwable'
The compiler detected an invalid class argument used as an argument in a catch declaration.

The following sample illustrates this error:
    

public class Simple {
   
   public void method1() {
   
      try {
         // do something meaningful
      } catch (String s) {
         // error: 'String' not a subclass
         // of 'Throwable'
      }
   }
}
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Compiler Error J0102
    

Handler for 'identifier' hidden by earlier handler for 'identifier'
The compiler detected an exception handler that will never be executed because an earlier handler 
would have already caught the exception. This error is most likely caused by putting catch 
statements in the wrong order.

The following sample illustrates this error:
    

class Simple {
   
   static
   {
      try
      {
      }
      catch (Exception e)
      {
      }
      catch (ArithmeticException e)
      {
      }
      // error: any exceptions this block
      // could have caught are already caught
      // by the first catch statement.
   }
}
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Compiler Error J0103
    

Cannot override final method 'identifier'
The compiler detected a class method attempting to override one of its base class methods, but the 
base class method was declared with the keyword final.

The following sample illustrates this error:
    

public class Simple extends Simple2 {
   
   public void method1() {
      // error: ‘method1’ final in superclass
   }
}

class Simple2 {
   
   public final void method1() {
      // do something meaningful
   }
}
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Compiler Error J0104
    

Unreachable statement or declaration
The compiler detected a statement or declaration that cannot be reached under any circumstances. 

The following sample illustrates this error:
    

class Simple {
   static
   {
      return;
      int x;
      //error: the declaration cannot be reached
   }
}
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Compiler Error J0105
    

Method 'identifier' must return a value
The compiler detected a method declaration which included a return type other than void, but the 
keyword return was not found in the method body.

The following sample illustrates this error:
    

public class Simple {
   
   public int method1(int arg1) {
   
   } // error: expected an integer returned
}
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Compiler Error J0106
    

Class 'identifier' has a circular dependency
The compiler detected two or more classes directly or indirectly attempting to subclass each other.

The following sample illustrates this error:
    

public class Simple extends Simple2 {
   
   // error: extending ‘Simple2’
}

class Simple2 extends Simple {
   
   // error: also extending ‘Simple’
}
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Compiler Error J0107
    

Missing array dimension
The compiler detected the initialization of an array, but failed to detect a valid array dimension.

The following sample illustrates this error:
    

public class Simple {
   
   public void method1() {
   
      int [][] i = new int[][12]; 
      // error: missing first array dimension
   }
}
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Compiler Error J0108
    

Cannot 'new' an instance of type 'identifier'
The compiler detected an attempt to instantiate a data type that does not require use of the keyword 
new.

The following sample illustrates this error:
    

public class Simple {
   
   public void method1() {
      int i = new int(5); 
      // error: cannot use 'new' on 'int' types
   }
}
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Compiler Error J0109
    

Cannot 'new' an instance of abstract class 'identifier'
The compiler detected an attempt to instantiate a class object declared as abstract.

The following sample illustrates this error:
    

public class Simple {
   
   public void method1() {
   
      Simple2 s2Object = new Simple2(); 
      // error: class ‘Simple2’ declared as abstract
   }
}

abstract class Simple2 {
   // do something meaningful
}
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Compiler Error J0110
    

Cannot 'new' an interface 'identifier'
The compiler detected an attempt to instantiate an interface object declared as abstract. Note that 
interfaces are abstract by default, regardless whether the keyword abstract is used in their 
declaration.

The following sample illustrates this error:
    

public class Simple {
   
   public void method1() {
   
      Simple2 s2Object = new Simple2(); 
      // error: interface Simple2 is abstract
   }
}

interface Simple2 {
   // do something meaningful
}
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Compiler Error J0111
    

Invalid use of array initializer
The compiler detected an attempt to initialize an array, but the initialization statement was not 
syntactically correct.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Compiler Error J0112
    

Cannot assign final variable 'identifier'
The compiler detected an attempt to change the value of a variable declared as final. 

The following sample illustrates this error:
    

public class Simple {
   private final int i = 3;

   public void method1(int arg1) {
      i = arg1; 
      // error: variable 'i' declared final
   }
}
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Compiler Error J0113
    

Call to constructor must be first in constructor
The compiler detected a constructor called from within the body of a second constructor, but the 
constructor call was not placed at the beginning of the second constructor body.

The following sample illustrates this error:
    

public class Simple {
   
   int i, j;
   Simple () {
   
      i = 0;
   }
   
   Simple(int arg1) {
   
      j = arg1;
      this(); // error: call to Simple() must be first
   }
}

    

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Compiler Error J0114
    

Cannot reference 'this' in constructor call
The compiler detected a reference to this in a constructor. As the object has not been fully created 
while in the constructor, references to this are illegal in constructors.

The following sample illustrates this error:
    

class SuperSimple {
   
   SuperSimple(Object o) { }
}

public class Simple extends SuperSimple {
   
   Simple()
   {
      super(this);
      //error: cannot refer to this in constructor
   }
}
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Compiler Error J0115
    

Cannot call constructor recursively
The compiler detected a recursive constructor call.

The following sample illustrates this error:
    

public class Simple {
   
   Simple (int arg1) {
   
      this(1);
      // error: constructor calling itself
   }
}
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Compiler Error J0116
    

Variable 'identifier' may be used before initialization
The compiler detected an attempt to use a variable before it was properly initialized.

The following sample illustrates this error:
    

public class Simple {
   
   static 
   {
      int i;
      int j = i;
      // error: 'i' not yet initialized
   
   }
}
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Compiler Error J0117
    

Cannot declare a class to be 'private'
The compiler detected use of the modifier private in a class declaration. This modifier may only be 
used with variables and methods.

The following sample illustrates this error:
    

private class Simple {
   
   // error: a class cannot be 'private'
   
}
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Compiler Error J0118
    

Too many local variables in method - must be <= 256
The compiler detected more than 256 local variables defined within a method. Try reducing the 
number of variables local to the method and compile again.
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Compiler Error J0119
    

Too much code in method
The compiler could not support the number of instructions local to a particular method. Try reducing 
the code in your larger methods by dividing them into smaller, more general purpose methods, and 
compile again.
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Compiler Error J0120
    

Divide or mod by zero
The compiler detected a division by zero error in code. 

The following sample illustrates this error:
    

public class Simple {
   
   final int x = 0;
   int y = 1 % x;
   //error: x cannot be 0 
   
}
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Compiler Error J0121
    

Unable to recover from previous error(s)
The compiler encountered a serious error and could not continue processing the file reliably. Try 
fixing whatever errors are already flagged and compile again.
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Compiler Error J0122
    

Exception 'identifier' not caught or declared by 'identifier'
The compiler detected an exception that was thrown but never caught within the exception class.

The following sample illustrates this error.
    

class SimpleException extends Exception {
   // do something meaningful
}

class Simple {
   
   void method1() throws SimpleException { }
   void method2() { method1(); } 
   // error: exception not declared for method2
}
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Compiler Error J0123
    

Multiple inheritance of classes is not supported
The compiler detected a class attempting to apply the keyword extends to more than one base class.
The Java language does not support multiple inheritance.

The following sample illustrates this error:
    

public class Simple extends BaseClass1, BaseClass2 {
   // error: Multiple inheritance not supported in Java
}

class BaseClass1 {
   
   // do something meaningful
}

class BaseClass2 {
   
   // do something meaningful
}
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Compiler Error J0124
    

Operator cannot be applied to 'identifier' values
The compiler detected an operator being applied to an invalid type.

The following sample illustrates this error:
    

public class Simple {
   
   void method1(boolean b) {
   
      b++;
      // error: post increment operator cannot
      // be applied to boolean variables
   }
}
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Compiler Error J0125
    

'finally' without 'try'
The compiler detected the keyword finally but did not find a corresponding try statement.

The following sample illustrates this error:
    

public class Simple {
   
   public void method1() {
   
      finally {
         // error: missing corresponding 'try'
      }
   }
}
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Compiler Error J0126
    

'catch' without 'try'
The compiler detected the keyword catch but did not find a corresponding try statement.

The following sample illustrates this error:
    

public class Simple {
   
   public void method1() {
   
      catch {
         // error: missing corresponding 'try'
      }
   }
}
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Compiler Error J0127
    

'else' without 'if'
The compiler detected the keyword else but did not find a corresponding if statement. 

The following sample illustrates this error:
    

public class Simple {
   
   public void method1() {
   
      else // error: no corresponding 'if'
         ;
   }
}
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Compiler Error J0128
    

Cannot declare an interface to be 'final'
The compiler detected an interface declared with the keyword final.

The following sample illustrates this error:
    

final interface Simple {
   
   // error: 'final' only applies to
   // classes, methods or variables
   
}
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Compiler Error J0129
    

Cannot declare a class to be 'abstract' and 'final'
The compiler detected a class declared with the keywords abstract and final.

The following sample illustrates this error:
    

public abstract final class Simple {
   
   // error: 'abstract' and 'final' cannot
   // be used together in a class declaration
   
}
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Compiler Error J0130
    

Cannot declare an interface method to be 'native', 'static', 'synchronized' or 'final'
The compiler detected one of the keywords shown above used in the declaration of an interface 
method. 

The following sample illustrates this error:
    

interface Simple {
   
   public final void method1();
   // error: method cannot be declared as 'final'
   
}
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Compiler Error J0131
    

Cannot declare a method to be 'identifier' and 'identifier'
The compiler detected the use of two or more incompatible modifiers in the declaration of a method.

The following sample illustrates this error:
    

public class Simple {
   
   public private void method1() {
   
      // error: modifiers 'public' and 'private'
      // cannot be used together in method declaration
   
   }
}

    

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Compiler Error J0132
    

Cannot declare a field to be 'identifier' and 'identifier'
The compiler detected the use of two or more incompatible modifiers in the declaration of a variable.

The following sample illustrates this error:
    

public class Simple {
   
   public private int i;
   // error: modifiers 'public' and 'private' cannot
   // be used together in a variable declaration
   
}
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Compiler Error J0133
    

Constructors cannot be declared 'native', 'abstract', 'static', 'synchronized', or 'final'
The compiler detected the use of one of the modifiers shown above in the declaration of a 
constructor.

The following sample illustrates this error:
    

public class Simple {
   
   final Simple() {}
   // error: Constructors cannot be 'final'
   
}
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Compiler Error J0134
    

Interfaces cannot have constructors
The compiler detected an interface containing a constructor declaration.

The following sample illustrates this error:
    

interface Simple {
   
   Simple();
   // error: interfaces cannot declare
   // constructors
   
}
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Compiler Error J0135
    

Interface data members cannot be declared ''transient' or 'volatile'
The compiler detected one of the modifiers shown above used in the declaration of a interface 
member variable.

The following sample illustrates this error:
    

interface Simple {
   
   volatile int i = 1;
   // error: 'volatile'cannot be used.
   
}
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Compiler Error J0136
    

Public class 'identifier' should not be defined in 'identifier'
The compiler detected more than class declared with the keyword public in a source file.

The following sample illustrates this error:
    

public class Simple {
   
   // do something meaningful
   
}

public class Errorclass {
   
   // error: only one class may be defined as 
   // 'public' within the same source file
   
}
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Compiler Error J0137
    

Code page 'identifier' not supported
The compiler detected an unsupported system code page. Referring to your Operating System help 
for instructions on changing the system code page.
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Compiler Error J0138
    

Interface cannot have static initializer
The compiler detected a static initializer within an interface. 

The following sample illustrates this error:
    

interface Simple {
   
   static {
      // error: static initializer cannot be used
      // in an interface
   }
   
}
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Compiler Error J0139
    

Invalid label
The compiler detected an invalid label. 

The following sample illustrates this error:
    

public class Simple {
   
   public void method1() {
   
   123:
   // error: label cannot 
   // begin with alphanumeric
   
      return;
   
   }
}
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Compiler Error J0140
    

Cannot override static method 'identifier'
The compiler detected an attempt to override a static method from within a subclass.

The following sample illustrates this error:
    

public class Simple {
   
   static void method1() {}
}

class SimpleSubclass extends Simple {
   
   void method1() {}
   // error: cannot override 
   // static method
}
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Compiler Error J0141
    

Argument cannot have type void
The compiler detected a method argument defined as type void.

The following sample illustrates this error:
    

public class Simple {
   
   public void method1(void i) {
      // error: type void can only 
      // be used as a return value
   }
}
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Compiler Error J0142
    

Cannot make direct (non-virtual) call to abstract method 'identifier'
The compiler detected an attempt to directly call an abstract method.

The following sample illustrates this error:
    

abstract class Simple {
   
   abstract int method1();
}

class SimpleSubclass extends Simple {
   
   int method1() {
      
      return super.method1();
      // error: method1 must be implemented
   }
}
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Compiler Error J0143
    

Cannot throw exception 'identifier' from initializer 'identifier'
The compiler detected an attempt to throw an exception from within a static initializer.

The following sample illustrates this error:
    

public class Simple {
   
   static {
      ThrowClass TClass = new ThrowClass();
      // error: cannot throw exception 
      // within static initializer
   }
}

class ThrowClass {
   
   ThrowClass() throws Exception{}
   
}
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Compiler Error J0144
    

Cannot find definition for interface 'identifier'
The compiler could not locate a definition for the named interface.

The following sample illustrates this error:
    

public class Simple implements Bogus {
   // error: the interface 'Bogus' does not exist
   
}

    

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Compiler Error J0145
    

Output directory too long: 'identifier'
The output directory exceeded 228 characters in length. Try shortening the length of the output 
directory path and compile again.
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Compiler Error J0146
    

Cannot create output directory 'identifier'
The output directory could not be created. This error most likely occurs when you do not have write 
permission on the specified drive. 
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Compiler Error J0147
    

Cannot access private member 'identifier' in class 'identifier' from 'identifier'
The compiler detected an invalid attempt to access a private member contained within another class.

The following sample illustrates this error:
    

public class Simple {
   
   public void method1() {
      
      AccessClass ac = new AccessClass();
      
      ac.i = 1;
      // error: cannot access 'i'
   }
}

class AccessClass {
   
   private int i = 0;
   
}
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Compiler Error J0148
    

Cannot reference instance method 'identifier' before    superclass constructor has been called
The compiler detected an attempt to reference an instance method before the superclass constructor
was called.

The following sample illustrates this error:
    

abstract class Simple {
   
   Simple(int i) {}
   
   int method1() {
      
      return 0;
   }
}

class SimpleSubclass extends Simple {
   
   SimpleSubClass() {
      
      super(method1());
      // error: constructor must be called first
   }
}
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Compiler Error J0149
    

The value 'identifier' cannot be represented by type 'identifier'
The compiler detected an invalid conversion during an assignment.

The following sample illustrates this error:
    

public class Simple {
   
   char c = 65536;
   // error: char type only supports 
   // >= 0 and <= 65535
}
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Compiler Error J0150
    

Cannot have repeated interface 'identifier'
The compiler detected an interface name being repeated within a class declaration.

The following sample illustrates this error:
    

interface SimpleI {
   // do something meaningful
}

class Simple implements SimpleI, SimpleI {
// error: 'SimpleI' repeated
}

    

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Compiler Error J0151
    

Variable 'identifier' is already defined in this method
The compiler detected two variables with the same name defined twice within the same scope of a 
method.

The following sample illustrates this error:
    

public class Simple {
   
   public void method1() {
   
      int i = 1;
      int i = 0;
      // error: 'i' defined twice within
      // the same scope
   
   }
}

    

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Compiler Error J0152
    

Ambiguous reference to 'identifier' in interfaces 'identifier' and 'identifier'
The compiler detected an ambiguous reference to an identifier. The identifier may have been 
declared in two or more interfaces, and the compiler could not determine which reference to use.

The following sample illustrates this error:
    

interface Interface1 {
    final int i = 0;
}

interface Interface2 {
    final int i = 1;
}

public Simple implements Interface1, Interface2 {

   int method1() {
      return i;
   }
}

    

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Compiler Error J0153
    

Could not load type library 'identifier' -- LoadTypeLib() failed
The compiler failed to load the specified type library. This error may occur in any of the following 
situations:

· The system is low on available memory
· Adequate write permissions do not exist
· Adequate read permissions do not exist
· The library has an unsupported format
· The LCID could not be found in the OLE support DLLs
· the type library or DLL could not be loaded

    

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Compiler Error J0154
    

Could not get library attribute
The compiler failed to retrieve the library’s attributes. This error may occur in any of the following 
situations:

· The system is low on available memory
· Adequate write permissions do not exist
· Adequate read permissions do not exist
· The library has an unsupported format
· The library could not be opened

    

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Compiler Error J0155
    

Could not get library name
The compiler failed to retrieve the type library’s name. This error may occur in any of the following 
situations:

· The system is low on available memory
· Adequate write permissions do not exist
· Adequate read permissions do not exist
· The library has an unsupported format
· The library could not be opened

    

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Compiler Error J0156
    

Could not load library 'identifier' looking for 'identifier'
The compiler could not load the library. This error may occur in any of the following situations:

· The system is low on available memory
· Adequate write permissions do not exist
· Adequate read permissions do not exist
· The library has an unsupported format
· The library could not be opened

    

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Compiler Error J0157
    

Could not load type 'identifier' from library 'identifier'
The compiler could not load the specified type. This error may occur in any of the following 
situations:

· The system is low on available memory
· Adequate write permissions do not exist
· Adequate read permissions do not exist
· The library has an unsupported format
· The library could not be opened

    

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Compiler Error J0158
    

Class 'identifier' already defined
The compiler detected two or more classes defined with the same name.

The following sample illustrates this error:
    

public class Simple {
   
}

class Simple {
   // error: class ‘Simple’ already defined
}

    

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Compiler Error J0159
    

'@' must be followed by the response file name
The compiler did not detect a response file following the character @. Supply the response file name 
and compile again.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Compiler Error J0160
    

response file 'identifier' could not be opened
The compiler could not open the response file for reading. This error most likely occurs when the 
response file does not exist or cannot be found.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Compiler Error J0161
    

Cannot open source file: 'identifier'
The source file shown could not be opened. This error most likely occurs when the file name 
specified does not exist or cannot be found.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Compiler Error J0162
    

Failed to initialize compiler - maybe you didn't set the class path?

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Compiler Error J0163
    

Array ‘identifier’ missing array index
The compiler detected access to an array type, but the index value was missing.

The following sample illustrates this error:
    

public class Simple {
   
   int j[] = {1, 2, 3};
   
   void method1() {
      j[] = 0;
      // error: ‘j’ missing index value

    

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Compiler Error J0164
    

Ambiguous import of class 'identifier' from more than one package
6538:

    

    

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Compiler Error J0165
    

Cannot throw exception ‘identifier’ from method ‘identifier’ -- it is not a subclass of any 
exceptions thrown from overloaded method ‘identifier’
The following sample illustrates this error:

    

    

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Compiler Error J0166
    

Cannot access member ‘identifier’ in class ‘identifier’ from ‘identifier’ -- it is in a different 
package
the following sample illustrates this error:

    

    

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Compiler Error J0167
    

Non static methods can’t be overridden by a static method
The following sample illustrates this error:

    

    

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Compiler Error J0168
    

The declaration of an abstract method must appear within an abstract class
The compiler detected a method declared with the modifier abstract within a class which was not 
defined as abstract.

The following sample illustrates this error:
    

public class Simple {
   
   abstract void method1();
      // error: class must be abstract
}

    

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Compiler Error J0169
    

Cannot access ‘identifier’ -- only public classes and interfaces in other packages can be 
accessed
The following sample illustrates this error:

    

    

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Compiler Warning J5001
    

Local variable 'identifier' is initialized but never used
The compiler detected an initialized variable that was never referenced in any class code. This 
message occurs at warning level 3 or greater.

The following sample illustrates this error:
    

public class simple {
   
   public int method1() {
   
      int i = 1;
      // do something meaningful
      // but ensure 'i' is never used
      return (int) i;
   }
}

    

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Compiler Warning J5002
    

Compiler option 'identifier' is not supported
.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Compiler Warning J5003
    

Ignoring unknown compiler option 'identifier'
The command line option provided was not found. This warning is most likely caused by a 
typographical error.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Compiler Warning J5004
    

Missing argument for compiler option 'identifier'
Add cool description here.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Compiler Warning J5005
    

Package 'identifier' was already already implicitly imported
Add cool description here.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Compiler Warning J5006
    

'private protected' not supported, using 'protected'
Add cool description here.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Compiler Warning J5007
    

Non standard conversion from ‘identifier’ to ‘identifier’
Add cool description here.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
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Glossary - Nonalphabetic Terms

& (ampersand)

1      Bitwise-AND operator. Two ampersands (&&) denote the logical-AND operator. 

2      In C++, the reference operator, as in void AddIt(int&x). This indicates that the address of 
x is used directly, and changes in value affect the original variable. Java does not allow reference 
operators. See also parameter passing.

3      In C/C++, the address-of operator, as in pPtr = &nArray[2]. Java does not allow 
address-of operators.

4      Indicates special characters in HTML code.

.APS

A binary version of the current resource file that is created by the Microsoft Developer Studio and 
used for quick loading of resources. Microsoft Developer Studio gives this file an .APS filename 
extension.

.BAT

An unformatted text file that contains one or more commands, either internal operating-system 
commands or program names. A batch file is executable and can be run from the command line.

.BMP

A file that contains a collection of structures that specify or contain the following elements: 

· A header that describes the resolution of the device on which the rectangle of pixels was 
created, the dimensions of the rectangle, the size of the array of bits, and so on. 
· A logical palette. 
· An array of bits that defines the relationship between pixels in the bitmapped image and entries
in the logical palette.

Bitmap files usually have a .BMP filename extension. See also bitmap, device-independent 
bitmap file.

.BSC

A file created from source browser information (.SBR) files, using the Microsoft Browse 
Information File Maintenance Utility (BSCMAKE). Browse information files can be examined in 
browse windows and usually have a .BSC extension.

.bss

A predefined data section of an executable file that contains uninitialized data, including all variables 
declared as static within a function or source module. The linker combines all the .bss sections in the 
object (.OBJ) and library (.LIB) files into one .bss section in the executable file.

.C

A text file containing C language code.

.CLW



A file that ClassWizard generates, containing information needed to edit existing classes or add new 
classes to a project. ClassWizard also uses the ClassWizard file to store information needed to create
and edit message maps and dialog data maps, and to create prototype member functions. 
ClassWizard files have a .CLW filename extension.

.COM

An executable binary (program) file whose code is limited to a single 64-kilobyte segment. Compact 
executable files usually have a .COM filename extension and are often used for utility programs 
and short routines. See also executable file.

.CPP

Or .CXX file.      A text file containing C++ source code.

.CUR

A file that contains an image that defines the shape of a cursor on the screen. Cursor resource files 
usually have a .CUR filename extension.

.DEF

A text file that contains one or more statements describing various attributes of an executable 
module. Module-definition files usually have a .DEF filename extension. See also dynamic-link 
library (.DLL) file.

.DIB

A file containing an array of bits combined with several structures that specify the width and height of
the bitmapped image (in pixels), the color format of the device where the image was created, and 
the resolution of the device used to create that image. The DIB file format ensures that bitmap 
graphics created in one application can be loaded and displayed in another application exactly the 
way they appear in the originating application. See also bitmap, bitmap file.

.DLG

A file that contains dialog-box source code. Note that a dialog file is not required for a Visual C++ 
project because Visual C++ keeps this code in the resource-definition file.

.DLL

A file that contains one or more functions that are compiled, linked, and stored separately from the 
processes that use them. In Win32, the operating system maps the dynamic-link libraries (DLLs) 
into the address space of a process when the process is starting up or while it is running. The 
process then executes functions in the DLL. Dynamic-link library files usually have a .DLL filename 
extension.

.EXE

A program file created from one or more source code files translated into machine code and 
linked together. The MS-DOS, Windows, and Windows NT operating systems use the .EXE filename 
extension to indicate that the file is a runnable program.

.EXP

A file that contains information about exported functions and data items. The Microsoft 32-Bit Library 
Manager tool (LIB.EXE) generates the exports file from the module-definition (.DEF) file. The linker 



uses the exports file to build the dynamic-link library (.DLL) file. Exports files have a .EXP filename 
extension.

.H

An external source file, identified at the beginning of a program, that contains commonly used data 
types and variables used by functions in the program. The #include directive is used to tell the 
compiler to insert the contents of a header file into the program. See also C++ header file.

.HLP

An external source file, identified at the beginning of a program, that contains commonly used data 
types and variables used by functions in the program. The #include directive is used to tell the 
compiler to insert the contents of a header file into the program. See also C++ header file.

.HM

A file that defines Help context IDs corresponding to the IDs of dialog boxes, menu commands, and 
other resources in an application. The AppWizard file MAKEHELP.BAT calls the MAKEHM tool to 
generate this file from the contents of a RESOURCE.H file. The Help map file has a .HM filename 
extension. See also Help project file.

.HPJ

A project file that controls how the Windows Help Compiler creates a Help (.HLP) file from topic files. 
The Microsoft Help Workshop is used to create a Help project file. The filename extension of a Help 
project file is .HPJ.

.HPP

Or .HXX file.      An external source file, identified at the beginning of a C++ program, that contains 
commonly used data types and variables used by functions in a program. The #include directive is 
used to tell the compiler to insert the contents of a header file into the program.

.ICO

In Windows, a file that contains a bitmap of an icon. Icon files usually have a .ICO filename extension.

.ILK

A state file generated to hold status information for later incremental links of the program. The 
file has the same base name as the executable file or dynamic-link library and the filename 
extension .ILK. The incremental status file is created the first time the Incremental Linker (LINK.EXE) 
runs in incremental mode. LINK updates the file during subsequent incremental builds. LINK is the 
only tool that uses the .ILK file. See also incremental link.

.INI

In Windows, a file that an application uses to store information that otherwise would be lost when the 
application closes. Initialization files typically contain information such as user preferences for the 
configuration of the application. Initialization files usually have a .INI filename extension.

.LIB

A Common Object File Format (COFF) file generated by the Microsoft 32-bit library manager tool, 
LIB, for standard and import libraries. The default filename extension for these files is .LIB. See 
also dynamic-link library (.DLL), static-link library.



.MAK

A file that contains all commands, macro definitions, options, and so on to specify how to build 
the projects in a project workspace. A makefile has the filename extension .MAK and usually has 
the same base name as the workspace configuration (.MDP) file.

.MAP

A text file that contains information about the program being linked, including the groups in the 
program and a list of public symbols. The linker names the mapfile with the base name of the 
program and the filename extension .MAP.

.MDP

A file created and maintained by the Developer Studio. The file contains all the information about the 
project workspace, including a list of all the projects, their associated source files, each project's 
output file, the settings and tools required to build each project, as well as the physical layout and 
characteristics of Developer Studio: window layout and characteristics, syntax coloring, editor 
preferences, and so on.

.OBJ

A file containing object code and/or data generated by a compiler or an assembler from the 
source code of a program. Object files generated by the Visual C++ compiler have a .OBJ filename
extension. See also Common Object File Format (COFF).

.ODL

In OLE Automation, text files containing a description of an application's interface. Object 
description language scripts are compiled into type libraries using the MkTypLib tool included with 
the OLE Software Development Kit.

.OLB

A dynamic-link library with a type library resource. An object library file typically has a .OLB 
filename extension.

.PBI

In a profiling operation, a file that provides condensed information to the Visual C++ profiler 
(PROFILE). The PREP program generates a profiler batch input file the first time the profiler is run on 
a program. The default filename extension for profiler batch input files is .PBI. See also profiler 
batch output file, profiler batch text file.

.PBO

An intermediate file generated by the Visual C++ profiler (PROFILE) and used to transfer information 
between profiling steps. See also profiler, profiler batch input file, profiler batch text file.

.PBT

In a profiling operation, the file generated by the PREP program and used as input to the PLIST 
program to generate a human-readable profile of the source code. See also profiler, profiler batch 
input file, profiler batch output file.

.PCH

A file containing compiled code for a portion of a project. Subsequent builds combine this file with the 



uncompiled code, thus shortening the overall compile time. The default filename extension for a 
precompiled header file is .PCH.

.PDB

A file used by the build tools to store information about a user's program. The program database 
file speeds linking during the debugging phase of development by keeping the debugging information 
separate from the object files.

.RC

Or resource script file.      A text file containing descriptions of resources from which the resource 
compiler creates a binary resource file. For Microsoft Windows applications, resource-definition 
files usually have a .RC filename extension. For Apple Macintosh applications, such files are typically 
named with a .R extension and written with the Apple Rez script language. See also compiled 
resource (.RES) file.

.REG

In OLE applications, a text file description of the classes supported by a server application. When a 
server application is installed in a system, the contents of its registration entry file are merged with 
the system registry. Registration entry files usually have a .REG filename extension.

.RES

Or binary resource file.      A binary file that contains a Windows-based application's resource data 
and is created by the resource compiler from the resource-definition (.RC) file. Compiled resource 
files usually have a .RES filename extension. See also Macintosh binary resource file, resource 
compiler.

.RSC

A Macintosh resource file that has been created from a Windows resource script (.RC) and 
compiled using the Windows Portability Library version of the Windows Resource Compiler 
(RC.EXE). By default, .RSC is the filename extension for Macintosh binary resource files.

.RTF

A file that contains encoded, formatted text and graphics for easy transfer between applications. The 
rich-text encoding format is commonly used by document-processing programs such as Microsoft 
Word for Windows and for generating online Help files. Rich-text format files usually have a .RTF 
filename extension.

.SBR file

An intermediate file that the compiler creates for use by the Microsoft Browse Information 
Maintenance Utility (BSCMAKE). There is one .SBR file for each object (.OBJ) file. BSCMAKE uses 
the .SBR files to create a browse information (.BSC) file.

.TLB

Or OLE library.      An OLE compound document file containing standard descriptions of data types, 
modules, and interfaces that can be used to fully expose objects for OLE Automation. The type 
library file usually has a .TLB filename extension and can be used by other applications to get 
information about the automation server.



.TXT

A human-readable file composed of text characters. A text file is usually identified by a file extension 
of .TXT. See also binary file, rich-text format file.

.WAV

A Microsoft standard file format for storing waveform audio data. Wave files have a .WAV filename 
extension.

.WRI

A document file that is associated with the Windows Write text editor. The default filename 
extension for Windows Write files is .WRI

@ (at sign)

1      In e-mail addresses, separates the user name from the domain name. See also address.

2      Points to the input command file used by CL or LINK, as in LINK @LINK.RSP.    See also 
command file.

16-bit application

A program written for a system (such as MS-DOS or Microsoft Windows version 3.1) that uses a 16-
bit segmented architecture, in which each memory address points to a 16-bit word.

16-bit character

A character that is 2 bytes in size, unlike an ANSI character, which is 1 byte in size. Sixteen-bit 
characters are found in Unicode sets, multibyte character sets (MBCS), and double-byte 
character sets (DBCS).

32-bit application

A program written for a system (such as Microsoft Windows NT or Windows 95) that uses a 32-bit 
architecture, in which each memory address points to a 32-bit word.

8.3 filename convention

The naming convention for filenames in MS-DOS that allows up to eight characters, with an optional 
period and three-character extension. See also base name, filename extension.



Glossary A

A5-relative reference

An address designated by a 16-bit offset from the A5 register in the 680x0-based Apple Macintosh. 
An A5-relative reference is similar to the near data address in Intel-based machines.

ABC character spacing

See ABC width.

ABC width

Or ABC character spacing.      The amount of spacing required for a single glyph in a font. A 
spacing is added to the current position before drawing the glyph. B spacing is the width of the black 
part of the glyph. C spacing is added to the current position to account for the white space to the 
right of the glyph. The total advanced width is given by A+B+C. See also overhang, underhang.

abnormal termination

In exception handling, the condition that occurs when a program leaves the try block of a try-finally
statement before the code executes to the closing brace. For example, statements such as return, 
goto, continue, and break can cause abnormal termination.

absolute symbol

A symbol that contains a constant value for an address in memory not associated with a program 
address.

absolute time

An expression of time that stays the same regardless of the time zone.

abstract base class

See abstract class.

abstract class

Or abstract base class.      In C++, a class that cannot be instantiated but is used as a base from 
which other classes can be derived. An abstract class contains at least one pure virtual function; if its 
derived classes do not implement these pure virtual functions, then they, too, become abstract 
classes.

accelerator key

Or keyboard accelerator, shortcut key, keyboard shortcut.      A keystroke or combination of 
keystrokes that invokes a particular command. See also accelerator table, access key.

accelerator resource

See accelerator table.

accelerator table

Or accelerator resource.      A data structure that contains a list of accelerator keys and the 
command identifiers associated with them.



access key

Or mnemonic key.      The key that corresponds to an underlined letter on a menu or dialog-box 
item. An access key can be used to invoke the command associated with that menu item or dialog-
box item. See also accelerator key.

access mode

A mode that determines the manner in which entry to a file, directory, or other data source object is 
permitted, as well as the manner in which changes are made to the data. See also direct mode, 
transacted mode.

access privileges

In object-oriented programming, the degree to which a class grants outside access to its data 
and functions. See also friend.

access token

A group of security attributes permanently attached to a process when a user logs on to the 
operating system. An access token contains privileges and security identifiers for a user, global
group, or local group. The privileges regulate the use of some system services and the security 
identifiers regulate access to objects that are protected by access-control lists (ACLs). There 
are two kinds of access tokens: primary and impersonation. See also impersonation token, primary 
token, privilege, security identifier (SID).

access-control list

A list of security protections that applies to an object (a file, process, event, or anything else 
having a security descriptor). An entry in an ACL is an access-control entry (ACE). There are two 
types of access-control lists: discretionary and system. See also security descriptor.

ACL

A list of security protections that applies to an object (a file, process, event, or anything else 
having a security descriptor). An entry in an ACL is an access-control entry (ACE). There are two 
types of access-control lists: discretionary and system. See also security descriptor.

activation

The process of making a window or other object operational. Activation of a window, for example, 
changes the color of the title bar, moves the window to the top of the Z order, and enables keyboard 
focus. In OLE, the term activation    is often used to refer to in-place activation of embedded objects.

active HTML document

A Web page that contains ActiveX controls, active scripts, or Java applets.

active state

1      In OLE, the state of an OLE object in a compound document when the user can edit the 
embedded object without leaving the container document's window.

2      In general, the state of a program, document, device, or portion of the screen that is currently 
operational.

ActiveX



All component technologies built on Microsoft's Component Object Model (COM), other than Object 
Linking and Embedding.

ActiveX control

The new name for programmable elements formerly known variously as OLE Controls, OCXs, or OLE
Custom Controls. Controls previously built with the MFC Control Developer's Kit meet the ActiveX 
control specification.

ActiveX document

A document that contains ActiveX controls, Java applets, or ActiveX document objects. Also 
called active object or active script.

ActiveX scripting

Microsoft technology for connecting third-party script engines to applications.

ActiveX server extension

A dynamic-link library (DLL) that creates server extensions on any ISAPI-compliant Web server.

ActiveX server filter

A dynamic-link library (DLL) that intercepts and processes notifications directed to any ISAPI-
compliant Web server.

ActiveX server framework

Microsoft tools for creating extensions to ISAPI-compliant Web server software. See also ActiveX 
server extension, ActiveX server filter, ActiveX scripting.

actual argument

1      Or actual parameter.      A unit of information (variable, constant, pointer, etc.) passed in a 
macro call or inside the parentheses of a function call that the called function then converts to its 
formal parameter.

2      In the Visual C++ documentation, the argument passed to a C++ template class.

actual parameter

See actual argument.

actual parameter list

The arguments specified in a particular method or function call. See also formal parameter list.

address

The path to a value, object, document, page, or other destination. An address can be a memory 
location, a URL (address to an Internet site) or a UNC network path (address to a file on a local area 
network). An address may also contain more specific information such as a database object, a 
bookmark in a file, or a spreadsheet cell range to which the main address points.

address space

1      Or memory space.      The portion of memory allocated to a given process. See also heap.



2      Or memory space.      More generally, the range of memory locations to which a microprocessor 
can refer. Effectively, a computer's address space is the amount of memory a microprocessor could 
use if all the memory was available.

address-of (&) operator

In C/C++, a unary operator that gives the address of its operand, which can be either a function name
or an l-value. The result of the address-of operation is a pointer to the operand. The type addressed 
by the pointer is the type of the operand. Note that the ampersand (&) character is also used by the 
bitwise-AND (&) operator. See also bitwise operator, indirection (*) operator.

AFXDLL

Redistributable dynamic-link libraries (DLLs) containing the entire 32-bit Microsoft Foundation 
Class Library. AFXDLL enables you to build an application without statically linking to the MFC 
object-code libraries. The architecture is useful in building MFC extension DLLs and in sharing the 
class library between multiple executable files, thus saving disk space and memory.

aggregate object

In the Component Object Model, an object whose implementation of certain interfaces is provided by
one or more of its contained objects.

aggregate type

Or complex type, nonscalar type.      In C/C++, a structure, union, or array data type. In C++, a 
class can also be an aggregate type, provided it does not have constructors, nonpublic members, 
base classes, or virtual functions.

aliasing

1      In programming, to use an alternate name to refer to a memory location that is already referred to
by a different name, or to allow two pointers to point to the same memory location. The alternate 
name is an alias.

2      In computer graphics, a rendering technique that assigns to pixels the color of the primitive 
being rendered, regardless of whether that primitive covers all or only a portion of the pixel's area. 
This results in a jagged, or stairstep, appearance of certain design elements, such as diagonal lines, 
curves, and circles.

3      More generally, to substitute one name, or alias, for another name, or for a group of names. For 
example, a long Macintosh filename could be aliased with an MS-DOS 8.3-format filename.

allocation

See memory allocation.

alpha value

In mixing models, the component used to control color blending. See also red, green, blue, alpha 
(RGBA).

ambiguity

1      In derived classes, a condition that occurs when an expression can refer to more than one 
data type, object, or function. Use of the scope resolution (::) operator resolves the ambiguity.

2      In syntax, a condition that can occur with a type cast, especially a function-style type cast. For 



example, it is unclear whether the expression char *aName( String( s ) ) is a function 
declaration or an object declaration with a function-style cast as the initializer.
3      More generally, two or more meanings for a single expression, which is anathema to a binary 
system.

ambiguous expression

1      An expression whose value depends on a particular order of evaluation where the language does
not define one. For example, the values received by func( i, ++i ) depend on whether its 
parameters are passed from right to left or from left to right. 

2      An expression that cannot be evaluated because the types used in the expression are not 
unique.

American National Standards Institute

An organization of American industry and business groups dedicated to the development of trade and
communication standards. ANSI sets standards for C and other programming langages to eliminate 
variations that could cause problems in transporting a program from one type of computer system or 
environment to another.

American Standard Code for Information Interchange

The dominant standard for coding information on computers and related equipment. The ASCII 
coding scheme assigns numeric values to letters, numbers, punctuation marks, and certain other 
characters, enabling computers and computer programs to exchange information. See also ANSI 
character set, Unicode.

anchor

The HTML element that connects Web documents. Anchors either jump to another location, or are 
jumped to by other anchors. They are similar in function to bookmarks.

anonymous union

In C++, a union without a tag or declarators. An anonymous union declares an unnamed object 
and cannot have member functions or private or protected members.

ANSI

An organization of American industry and business groups dedicated to the development of trade and
communication standards. ANSI sets standards for C and other programming langages to eliminate 
variations that could cause problems in transporting a program from one type of computer system or 
environment to another.

ANSI C
The American National Standards Institute's 1990 version of the C language, which specifies the 
formal syntax and semantics of the language, the standard libraries that are included, and the way in 
which the compiler is to translate the program. ANSI compliance promotes portability of programs 
across different platforms.

ANSI character set

An 8-bit character set that contains the 7-bit ASCII standard character set as well as currency and 
mathematical symbols, accented characters, and other characters not normally found on the 
keyboard. Microsoft Windows version 3.1 and its applications use the ANSI character set internally. 



See also OEM character set, Unicode.

ANSI string

A string composed of characters from the ANSI character set.

API

A set of routines that an application uses to request and carry out lower-level services performed by a
computer's operating system. For computers running a graphical user interface, an API manages an 
application's windows, icons, menus, and dialog boxes.

App Studio precompiled file

A binary version of the current resource file that is created by the Microsoft Developer Studio and 
used for quick loading of resources. Microsoft Developer Studio gives this file an .APS filename 
extension.

Apple Shared Library Manager

A library of code and resources that can be used simultaneously by more than one Macintosh 
application. (ASLM is not supported on the Power Macintosh.) See also stand-alone code.

applet

1      An HTML-based program that the browser temporarily downloads to a user's hard drive, where it 
runs when the Web page is open. Most often, applet refers to programs developed with Java.

2      Any small application.

AppleTalk

A simple local area network developed by Apple Computer that can be used by both Apple and non-
Apple computers for communicating and sharing resources such as printers and file servers.

application class

The class, derived from the MFC class CWinApp, that encapsulates the initialization, running, and 
termination of a Windows-based application. An application must have exactly one object of an 
application class. See also application object.

application framework

Or framework.      A group of C++ classes in the Microsoft Foundation Class Library that provides 
the essential components of an application for Windows. The application framework defines the 
skeleton, or framework, of an application and supplies standard user-interface implementations that
can be placed onto the skeleton. See also class library.

application object

The single instance of the application class. The application object controls documents, views, 
frame windows, and templates, and specifies application behavior such as initialization and 
cleanup for every instance of the application.

application programming interface

A set of routines that an application uses to request and carry out lower-level services performed by a
computer's operating system. For computers running a graphical user interface, an API manages an 



application's windows, icons, menus, and dialog boxes.

application queue

In Microsoft Windows, a repository for messages awaiting processing by a particular application. As 
Windows removes messages from its system message queue, it dispatches the messages that 
contain application input to the relevant application queue. See also message loop, message 
queue.

Archie

A tool for finding files stored on anonymous FTP sites. You need to know the exact file name or a 
substring of it. See also Very Easy Rodent-Oriented Net-wide Index to Computerized Archives 
(Veronica).

archive

1      An object, derived from the MFC class CArchive, that provides a type-safe buffering 
mechanism for writing or reading serializable objects to or from a CFile  object — a disk file or a 
memory file (perhaps representing the Clipboard). A given CArchive  object either stores (writes, 
serializes) data or loads (reads, deserializes) data, but never both. See also serialization.

2      In general, a stored backup copy of data or a program, or the act of storing a backup copy of data
or a program.

argument

A value or an expression used with an operator or passed to a subprogram (subroutine, procedure, or
function). The program then carries out operations using the arguments. Synonymous with parameter.

arithmetic shift

A shift operation whose left operand is a signed quantity. In a right-shift operation, the sign bit is 
propagated into the bits vacated by the shift. See also logical shift.

array

An aggregate data type in which all the data items (elements) are of the same type. The elements are
accessed by specifying the name of the array and a subscript (index), which represents the 
element's offset from the base address of the array. For example, myArray[3] represents the 
fourth element in the array. See also subscript ([ ]) operator.

ASCII

The dominant standard for coding information on computers and related equipment. The ASCII 
coding scheme assigns numeric values to letters, numbers, punctuation marks, and certain other 
characters, enabling computers and computer programs to exchange information. See also ANSI 
character set, Unicode.

ASCII character

A character that is part of the American Standard Code for Information Interchange (ASCII). The 
ASCII character set is a standard 7-bit code for representing characters — letters, digits, 
punctuation, and control instructions — with binary values.

ASLM

A library of code and resources that can be used simultaneously by more than one Macintosh 



application. (ASLM is not supported on the Power Macintosh.) See also stand-alone code.

aspect ratio

The ratio of a pixel's width to height on a particular device. Information about a device's aspect ratio is
used in the creation, selection, and display of fonts.

assertion

A Boolean statement in the debug version of a program that tests a condition that should, if the 
program is operating correctly, evaluate as true. If the condition is false, an error has occurred and the
program will typically issue an error message that gives the user the option to abort the program, 
activate the debugger, or ignore the error.

assignment operator

An operator used to assign a value to a variable or a data structure. An example of an assignment
operator is the simple assignment (=) operator, which assigns the value of its right operand to its left
operand.

assignment statement

A statement that assigns a value to a variable or data structure. An assignment statement is usually 
composed of a destination variable, an assignment operator, and an expression to be assigned.

associativity

The order (either right to left or left to right) in which expressions are evaluated when adjacent 
operators have equal precedence and subexpressions are not enclosed in parentheses. For 
example, the expression 10 < 20 < 5 evaluates to 1 (true) because the less-than (<) relational 
operator has left-to-right associativity, causing the expression to be evaluated    (10 < 20) < 5.

asynchronous operation

1      Or overlapped I/O.      In programming for Windows, a task that proceeds in the background, 
allowing the thread that requested the task to continue to perform other tasks. See also synchronous
operation.

2      More generally, an operation that proceeds independently of any timing mechanism such as a 
clock.

asynchronous processing

In ODBC, a method of processing transactions in which the database driver returns control to an 
application before a function call completes; the application can continue nondatabase processing 
while the driver completes the function in progress. See also synchronous processing.

atomic operation

An operation that never has its execution suspended while partially completed. See also synchronous
operation.

audio-video interleaved

A Microsoft technology for displaying full-motion video in a window. An AVI file interleaves waveform 
audio and video data and has a .AVI filename extension.

authentication



The process of determining the identity of a user attempting to access a system. Note that the user 
can be a person, a computer, or a process.

authentication token

A portable device used for authenticating a user. Authentication tokens operate by 
challenge/response, time-based code sequences, or other techniques.

auto storage class

See automatic storage class.

automatic storage class

Or auto storage class.      In C++, the storage class for objects and variables that are local to the 
block of code where they are declared. The automatic storage class can be declared explicitly, by 
using the keywords auto or register, or implicitly, by default. See also local variable, static 
storage class.

automation client

In OLE Automation, an application that can manipulate exposed objects belonging to another 
application (called the OLE Automation server). The client drives the server application by 
accessing the objects' properties and functions. Microsoft Visual Basic is an example of an OLE 
Automation client application. See also automation server.

AVI

A Microsoft technology for displaying full-motion video in a window. An AVI file interleaves waveform 
audio and video data and has a .AVI filename extension.



Glossary B

backbone

A high-performance network connecting other networks.

background color

The color of the client area of an empty window or display screen, on which all drawing and color 
display take place. See also background mode, foreground color.

background mode

A mode that defines how background colors are mixed with existing window or screen colors for 
bitmap and text operations. The background mode can be either opaque (the default) or transparent.

backward compatibility

1      Ensuring that existing applications will continue to work in the new environment.

2      Ensuring that the new release of an application will be able to handle files created by a previous 
version of the product.

bandwidth

The amount of data that can travel through a circuit, usually indicated in bits per second (bps). A 
measure of capacity, not speed.

bandwidth on demand

In ISDN, the ability to aggregate B channels as the data traffic exceeds preset thresholds.

base address

In relation to memory locations, the portion of a two-part address that remains constant and 
provides a reference point, or base, from which the location of a byte of data can be calculated. A 
base address is accompanied by an offset value that is added to the base to determine the exact 
location (the absolute address) of the information.

base class

In C++, a class from which other classes are derived by inheritance. See also abstract class, derived 
class, virtual base class.

base line

In the printing and on-screen display of characters, an invisible, horizontal line within a character cell 
of a given font. Most characters sit on the base line, although some characters, such as g and j, 
descend below it.

base name

The portion of the filename that precedes the extension. For example, SAMPLE is the base name of 
the file SAMPLE.ASM. See also filename extension.

base priority

In multitasking, the priority level that provides the basis for calculating a thread's dynamic priority for 
CPU time. A thread inherits its base priority from the process in which the thread was created. 



The scheduler, which determines the order in which threads should execute, can temporarily boost 
the priority of a thread, but it cannot reduce the priority below this base priority.

BASED_CODE

A 16-bit MFC macro that ensures that data will be placed in the code segment instead of the data 
segment. Under Win32, this macro expands to nothing and is provided for backward compatibility.

basic input-output system

A set of routines that work closely with the hardware and the operating system to support the transfer 
of information between elements of the system, such as memory, disks, and the monitor.

basic rate interface

An ISDN service that consists of two 64-Kbps bearer channels (B channels) and one 16-Kbps 
signaling channel (D channel) referred to as 2B+D.

batch file

An unformatted text file that contains one or more commands, either internal operating-system 
commands or program names. A batch file is executable and can be run from the command line.

big-endian

One of two byte-ordering conventions used on different machines. In big-endian addressing, the 
address points to the most significant byte of the word. Scalar Processor ARChitecture (SPARC) and 
Motorola 680x0 machines are big-endian machines. See also little-endian.

binary

1      The base-2 counting system, whose digits are 0 and 1. 

2      An executable file — one that is in binary, or machine-readable, form. See also binary file.

3      A means of opening a file for input and output (binary mode versus text mode).

binary file

Or binaries.      A file that consists of binary data or executable code. For example, a C++ executable 
file is a binary file. See also text file.

binary large object

1      Or binary data object.      A large piece of data, such as a bitmap. A BLOB is characterized by 
large field values, an unpredictable table size, and data that is formless from the perspective of a 
program.

2      A keyword designating the BLOB structure, which contains information about a block of data.

binary operator

An operator that takes two operands. In C, binary operators are the multiplicative operators (*, /, 
%), additive operators (+, -), shift operators (<<, >>), relational operators (<, >, <=, >=, ==, !=), 
bitwise operators (&, |, ^), logical operators (&&, ||), the sequential-evaluation operator (,) the 
assignment operator (=), and the compound-assignment operators (+=, *=, etc.). See also ternary
operator, unary operator.

binding



1      The association of two pieces of information with one another, most often used in terms of a 
symbol (such as the name of a variable) with some descriptive information (such as a memory 
address, a data type, or an actual value).

2      In networking, a process that establishes the initial communication channel between the 
protocol driver and the network adapter card driver.

3      In OLE, the process of getting a compound-document object into a running state so that it 
can be activated. See also activation.

4      A Windows Sockets keyword that identifies the bind socket library routine. The bind routine 
associates a local address with a socket.

BIOS

A set of routines that work closely with the hardware and the operating system to support the transfer 
of information between elements of the system, such as memory, disks, and the monitor.

bit field

A structure member whose width is specified in bits, or binary digits, rather than being specified 
implicitly as characteristic of the data type. When viewed in binary form, each bit or group of bits in 
the bit field corresponds to a specific field of information.

bitmap

1      Or pixel image, pixel map.      An array of bits that contains data describing the colors found in 
a rectangular region on the screen (or the rectangular region found on a page of printed paper).
2      Or bit image.      A sequential collection of bits that represents, in memory, an image to be 
displayed on the screen or printed. See also bitmap file.

bitmap file

A file that contains a collection of structures that specify or contain the following elements: 

· A header that describes the resolution of the device on which the rectangle of pixels was 
created, the dimensions of the rectangle, the size of the array of bits, and so on. 
· A logical palette. 
· An array of bits that defines the relationship between pixels in the bitmapped image and entries
in the logical palette.

Bitmap files usually have a .BMP filename extension. See also bitmap, device-independent 
bitmap file.

bitmap-stretching mode

A mode that defines how information is removed from or combined together in bitmaps that are 
stretched or compressed. For example, a particular bitmap-stretching mode may preserve black 
pixels at the expense of colored or white pixels.

bitwise operator

An operator that works on individual bits of its operands. The bitwise-NOT (~) operator produces the 
bitwise complement of its operand. For example, ~1010 = 0101. The binary operators — bitwise-
AND (&), bitwise-OR (|), and bitwise-XOR (^) — compare each bit of the first operand to the 



corresponding bit of the second operand. For example, 1010 & 0110 = 0010. See also logical 
operator.

BLOB

1      Or binary data object.      A large piece of data, such as a bitmap. A BLOB is characterized by 
large field values, an unpredictable table size, and data that is formless from the perspective of a 
program.

2      A keyword designating the BLOB structure, which contains information about a block of data.

BOND

In ISDN, the ability to aggregate B channels as the data traffic exceeds preset thresholds.

bookmark

A marker that uniquely identifies a specific record or row in a database, a specific line in source 
code, or an item or location in a word-processing file. The HTML equivalent of a bookmark is an 
anchor with the NAME attribute; this type of anchor is used as a destination for hyperlinks. When 
creating HTML documents in Word for Windows, for example, you use bookmarks to create anchors 
with the NAME attribute.

Boolean

A binary algebra that uses the logical operators AND, OR, XOR, and NOT, and whose outcomes 
consist of logical values (either TRUE or FALSE). The keyword boolean indicates that the expression 
or constant expression associated with the identifier takes the value TRUE or FALSE. See also 
conditional expression.

bounding rectangle

Or bounding box.      A rectangular area that defines the outer limits of a rounded shape such as an 
ellipse, arc, or pie.

breakpoint

A location in a program where execution is stopped to allow the developer to examine the program's 
code, variables, and register values and, as necessary, to make changes, continue execution, or 
terminate execution.

BRI

An ISDN service that consists of two 64-Kbps bearer channels (B channels) and one 16-Kbps 
signaling channel (D channel) referred to as 2B+D.

bridge

1      A device that connects two segments or components of a network that use the same protocols. 
Used to overcome limitations on the physical length of a segment. See also brouter, router. 

2      In ISDN, a hardware device used for forwarding data between two networks. A bridge reads each
packet's address information, which is written into the packet at the data-link layer of the OSI model. 
Unlike a router, a bridge is not interested in the address on the remote LAN, but only in whether or not
the packet should be forwarded.

brouter

A device combining the functions of a bridge and a router by connecting two segments of a network 



and connecting two networks or a network to the Internet. See also bridge, router.

browse buttons

1      In Windows Help, a pair of buttons used to browse backwards and forwards through a sequence 
of Help topics. A browse sequence typically consists of two or more related topics that are intended 
to be read sequentially.

2      In dialog boxes, buttons used to view a list of network servers, directories, files, etc.

browse information file

A file created from source browser information (.SBR) files, using the Microsoft Browse 
Information File Maintenance Utility (BSCMAKE). Browse information files can be examined in 
browse windows and usually have a .BSC extension.

browser

A program used to view formatted Web documents.

brush

A graphics object used to paint the interior of shapes and paths. A brush describes an 8- by 8-pixel 
bitmap. See also logical brush, physical brush.

BSCMAKE

The Microsoft Browse Information File Maintenance utility. BSCMAKE uses source browser 
information (.SBR) files created by the compiler using    the /FR or /Fr option, which are used to 
create browse information (.BSC) files.

buffer

1      (noun) An intermediate repository of data — a reserved portion of memory in which data is 
temporarily held pending an opportunity to complete its transfer to or from a storage device or another
location in memory.

2      (verb) To store or collect in a buffer.

build

1      (noun) The process of compiling and linking source code to generate an executable program,
library, Help file, or other run-time file. The files produced from the build process are also 
sometimes referred to as a build.

2      (verb) To compile and link source code in order to generate an executable program, Help file, 
or other run-time file.

build tag

A string assigned to a topic that the Help project file can specify to include or not include in a build. 
Build tags can be made up of any alphanumeric characters and are not case-sensitive. They provide 
a means of supporting different versions of a Help system without the need to create different source 
files for each version. Topics without build tags are always included in a build, along with all tagged
topics not expressly excluded from that particular build in the build expression.

bulk record field exchange



When bulk row fetching is implemented, the mechanism by which MFC ODBC classes transfer data 
between the field data members of a recordset object and the corresponding columns of an 
external data source. See also record field exchange (RFX), DAO record field exchange (DFX), 
and dialog data exchange (DDX).

bulk RFX

When bulk row fetching is implemented, the mechanism by which MFC ODBC classes transfer data 
between the field data members of a recordset object and the corresponding columns of an 
external data source. See also record field exchange (RFX), DAO record field exchange (DFX), 
and dialog data exchange (DDX).

bulk row fetching

In ODBC, the process of retrieving multiple rows from the data source in a single fetch operation. 
The number of rows retrieved depends on the recordset object's setting for the rowset size.

button control

A graphical control that enables a user to provide input to an application. Windows provides five kinds
of button controls: pushbuttons, check boxes, radio buttons, group boxes, and owner-draw 
buttons.

byte

A unit of information consisting of 8 bits. A byte, or binary term, is the smallest collection of bits that 
can be accessed directly.

bytecode

Machine-independent code generated by the Java compiler and executed by the Java interpreter or 
compiled at the last minute by a JIT compiler.



Glossary C

C calling convention

The C standard for calling a function — that is, pushing arguments onto the stack from right to left (in 
reverse order from the way they appear in the argument list). After the function returns, the calling 
function removes the arguments from the stack. The C calling convention permits a variable number 
of arguments to be passed. See also calling convention.

C linkage specifier

A declaration of a function or object as extern C, indicating to the C++ compiler that the 
function name that follows the linkage specifier is an undecorated C function. C linkage allows 
existing C code to be used in new C++ applications. See also linkage specification.

C source file

A text file containing C language code.

C++ exception handling

Built-in support provided by the C++ language for handling anomalous situations, known as 
exceptions, that may occur during the execution of a program. With C++ exception handling, a 
program can communicate unexpected events to a higher execution context that is better able to 
recover from such abnormal events. These exceptions are handled by code that is outside the normal
flow of control. See also structured exception handling (SEH).

C++ header file

Or .HXX file.      An external source file, identified at the beginning of a C++ program, that contains 
commonly used data types and variables used by functions in a program. The #include directive is 
used to tell the compiler to insert the contents of a header file into the program.

C++ source file

Or .CXX file.      A text file containing C++ source code.

cache

A special memory subsystem in which frequently used data values and instructions are duplicated for 
quick access.

call level interface

A library of function calls that support SQL statements and conform to the SQL Access Group Call 
Level Interface specification. These calls are typically used for dynamic access to data. ODBC is a 
call level interface.

call stack

An ordered list of functions that have been called but have not returned, with the currently executing 
function listed first. Each call is optionally shown with the arguments and types passed to it. During a 
debug session, you can view the functions that have been called but have not returned.

callback function



An application-defined function that a system or subsystem (Windows, for example) calls. Typically, 
this happens when an event occurs or when windows or fonts are being enumerated. Examples of 
callback functions include window procedures, dialog-box procedures, and hook procedures. 
Callback functions are also used to process dynamic data exchange (DDE) transactions.

calling convention

A convention that determines the order in which arguments passed to functions are pushed on the 
stack (the calling sequence), whether the calling or called function removes the arguments from the 
stack, and the name-decorating convention the compiler uses to identify individual functions. See 
also C calling convention, calling sequence.

calling sequence

Determines the order in which parameters are pushed onto the stack during a function call and 
which code block is responsible for the stack pointer. Typically, the C compiler generates code 
that pushes parameters on the stack from right to left, beginning with the last parameter. See also 
calling convention.

caret

1      Or insertion point.      A flashing line, block, or bitmap that marks the location at which inserted 
text will appear in a window's client area.

2      (^) When preceding a single uppercase letter, indicates a control character. For example, ^C is 
the same as CTRL+C.

3      (^) A regular expression used to indicate either the beginning of a line or, when used within 
brackets, to indicate an exception.

carriage return character

A control character that tells a computer or printer to return to the beginning of the current line. This 
character can have a different textual representation on different platforms, but it always has the 
ASCII value of 13. See also carriage return–linefeed (CR-LF) pair.

carriage return–linefeed (CR-LF) pair

The combination of a carriage return character (ASCII 13) and a linefeed character (ASCII 10),
represented in C/C++ by the newline (\n) character.

casting

Explicit or implicit conversion of one data type to another.

catastrophic error

See fatal error.

catch block

Or catch handler.      In C++, a block of exception-handling code preceded by the keyword catch. 
The code in the catch block is executed only if the code in the try block throws an exception of the 
type specified in the catch statement. See also C++ exception handling, throw expression.

CGI



A mechanism that allows a Web server to run a program or script on the server and send the 
output to a Web browser. See also Internet Server Application Programming Interface (ISAPI).

Challenge Handshake Authentication Protocol

In ISDN, a type of signaling authentication that uses a pair of secret codes consisting of up to 16 
characters. CHAP is shared by communications devices on both ends.

CHAP

In ISDN, a type of signaling authentication that uses a pair of secret codes consisting of up to 16 
characters. CHAP is shared by communications devices on both ends.

character constant

A member of the source character set, the character set in which a program is written, surrounded 
by single quotation marks ( '[\.thsp]). Character constants are used to represent characters in the 
execution character set on the machine where the program executes.

character index

The number of characters from the beginning of an edit control.

character-mode application

An application that does not provide its own graphical user interface (GUI). The Win32 API provides 
consoles for managing input and output for character-mode applications. See also console 
application.

checksum

An error-detection scheme that involves creating a sum of the bits in a set of bytes of data and using 
that sum to later check for a change in the data. Checksums are commonly used in communications 
software to check for data transmission errors.

child control

A child window used in conjunction with another window (its parent) to carry out simple input and 
output (I/O) tasks.

child process

A process initiated by another process (the parent process). The child process can operate 
independently from the parent process. Further, the parent process can suspend or terminate 
without affecting the child process.

child window

A window that has the WS_CHILD or WS_CHILDWINDOW style and is confined to the client area of 
its parent window, which initiates and defines the child window. Typically, an application uses child 
windows to divide the client area of a parent window into functional areas. See also child control, 
sibling window.

chord

A closed figure bounded by the intersection of an ellipse and a line segment. In Windows, a chord is 
outlined by using the current pen and filled by using the current brush.



CL environment variable

An environment variable used to specify files and options for the compiler/linker so you do not have 
to specify them on the command line.

CL.EXE

Or CL.      A driver program that controls the Microsoft C and C++ compilers and linker. The compilers 
produce Common Object File Format (COFF) object files. The linker produces executable (.EXE) 
files, dynamic-link libraries (DLLs), or static-link libraries.

class

A type that defines the interface of a particular kind of object. A class definition defines instance 
variables and methods, class variables and methods, and specifies the immediate superclass (or 
superclasses) and the interfaces that the class implements.

class declaration

In C++, the mechanism for declaring an aggregate data structure of type class. A class declaration 
provides a list of its members (such as functions, data, and other classes), specifies any friends of 
the class, and defines the level of visibility for all members.

class identifier

A universally unique identifier (UUID) that identifies a type of OLE object. Each type of OLE object 
(item) has its CLSID in the registry so that it can be loaded and programmed by other applications. 
For example, a spreadsheet may create worksheet items, chart items, and macrosheet items. Each of
these item types has its own CLSID that uniquely identifies it to the system. See also registration 
entry file.

class library

A set of related C++ classes that can be used in an application, either as originally defined or as the 
source for other derived classes. The Microsoft Foundation Class Library included in Visual C++ is
an example of a class library that defines a framework for integrating the user interface of an 
application for Windows with the rest of the application.

class method

In Java, any method that can be invoked using the name of a particular class. Since the 
declaration uses the keyword static, these are called static member functions in C++. Class 
methods, which are defined in class definitions, affect the class as a whole, not a particular instance 
of the class. Compare with instance method.

class scope

In C++, the degree of visibility afforded to a name (function or variable, for example) when it is 
declared within a class declaration. The name is accessible from outside the class by using the 
scope-resolution (::) operator. See also file scope, function scope, function-prototype scope, local
scope.

class variable

In Java, a data item associated with a particular class as a whole, not with particular instances of the 
class. Class variables are defined in class definitions. Equivalent to static member variables in 



C++, since the declaration uses the keyword static. In C++, a class variable must be explicitly 
defined, external to the class declaration. See also instance variable.

ClassWizard file

A file that ClassWizard generates, containing information needed to edit existing classes or add new 
classes to a project. ClassWizard also uses the ClassWizard file to store information needed to create
and edit message maps and dialog data maps, and to create prototype member functions. 
ClassWizard files have a .CLW filename extension.

CLI

A library of function calls that support SQL statements and conform to the SQL Access Group Call 
Level Interface specification. These calls are typically used for dynamic access to data. ODBC is a 
call level interface.

client

An application or a process that requests a service from some other process, or from an in-
process server. See also client/server.

client area

Or client rectangle.      The portion of a window where the application displays output such as text or 
graphics.

client coordinates

An ordered pair (x,y) of numbers, relative to the origin (usually the upper-left corner of a window's 
client area), that designates a point in the client area. See also window rectangle.

client item

An object that provides an interface between an OLE item and the container application, and that is 
of a class derived from the MFC class COleClientItem. Client items are maintained by the container 
application and give the container application access to the presentation data and the native data. 
Client items also provide site(location) information to the server application for in-place activation. 
See also embedded item, linked item, server item.

client/server

1      The most commonly used model for distributed applications. Client applications request services 
from a server application. A server can have many clients at the same time, and a client can 
request data from multiple servers. An application can be both a client and a server. See also client.
2      In network architecture, a model for a local area network where clients initiate communication 
with the server, which carries out the requests in the form of replies. For example, the clients may be
workstations communicating with a file server on which all of their data is stored. See also client.

clip path

A graphics object that an application can select into a device context. A clip path is always created 
by an application and it is used for clipping to one or more irregular shapes. For example, an 
application can use the lines and curves that form the outlines of characters in a string of text to 
define a clip path. See also clipping region.

clipboard



An area of storage, or buffer, where data objects or their references are placed when a user carries 
out a cut or copy operation.

clipboard format

The data format of a memory object on the clipboard. Applications can use the standard clipboard 
formats provided by Windows or register their own custom formats. A clipboard format is identified 
by a unique, unsigned integer value, called the format name.

clipboard owner

Or owner application.      The application associated with the information on the clipboard. It is 
possible for there to be no clipboard owner. See also clipboard viewer.

clipboard viewer

A window that displays the contents of the clipboard. See also clipboard owner.

clipboard-viewer chain

A link between all of the running clipboard-viewer applications, enabling them to all receive the 
messages that Windows sends to the current clipboard viewer.

clipping

1      In Windows, the process of limiting output to a region or path within the client area in a 
window. For example, word processing and spreadsheet applications clip keyboard input to keep it 
from appearing in the margins of a page or spreadsheet.

2      In Open GL, eliminating the portion of a geometric primitive that is outside the half-space defined 
by a clipping plane.

clipping precision

A 16-bit value that defines how to clip characters that are partially outside the clipping region.

clipping region

In Windows, the portion of a window's client area where the system permits drawing.

CLSID

A universally unique identifier (UUID) that identifies a type of OLE object. Each type of OLE object 
(item) has its CLSID in the registry so that it can be loaded and programmed by other applications. 
For example, a spreadsheet may create worksheet items, chart items, and macrosheet items. Each of
these item types has its own CLSID that uniquely identifies it to the system. See also registration 
entry file.

code page

A character set, which can include numbers, punctuation marks, and other glyphs. Different 
languages and locales may use different code pages. For example, code page 1252 is used for 
American English and most European languages. See also locale.

COFF

In 32-bit programming, a format for executable and object files that is portable across platforms. 
The Microsoft implementation of COFF is derived from the UNIX specification for COFF,    but 



includes additional headers for compatibility with MS-DOS and 16-bit Windows. This Microsoft version
is sometimes called the portable executable (PE) file format.

collection class

In object-oriented programming, a class that can hold and process groups of class objects or 
groups of standard types. A collection class is characterized by its shape ( the way the objects are 
organized and stored) and by the types of its elements. MFC provides three basic collection shapes: 
lists, arrays, and maps (also known as dictionaries). See also collection object.

collection object

An object in a collection class.

color palette

An array containing the RGB values that identify the colors that can currently be displayed or drawn 
on the output device. Color palettes are used by devices that are capable of generating many colors 
but can only display or draw a subset of these at any given time. See also logical color palette.

COM

An open architecture for cross-platform development of client/server applications based on object-
oriented technology as agreed upon by Digital Equipment Corporation and Microsoft Corporation. The
Component Object Model defines an interface (similar to an abstract base class), IUnknown, 
from which all COM-compatible classes are derived.

combo-box control

In Windows, a child window that consists of a list box combined with either a static control or an edit 
control. The list-box portion of the control can either be displayed at all times or drop down when the
user selects the drop-down arrow next to the control.

COMDAT record

A Common Object File Format (COFF) record that contains initialized common block data and 
makes packaged functions visible to the linker. See also packaged function.

command file

A text file that contains options and filenames you would otherwise type on the command line or 
specify using the CL or LINK environment variable. Since the command line is typically limited to 
128 characters, a command file allows you to specify a large set of options or a very long file list to 
the compiler, linker, or resource compiler, for instance.

command identifier

Or command ID.      In MFC, an identifier that associates a command message with the user-
interface object (such as a menu item, toolbar button, or accelerator key) that generated the 
command. Typically, command IDs are named for the functionality of the user-interface object 
they are assigned to. For example, a Clear All item in the Edit menu might be assigned an ID such as 
ID_EDIT_CLEAR_ALL.

command line

A string of text typed at the command prompt, or executed from a command file, that specifies a task 
or tasks for    the operating system or an application to perform.



command message

1      In Windows, a notification message from a user-interface object, such as a menu, toolbar 
button, or accelerator key. The framework processes command messages differently from other 
messages and such messages can be handled by a wider variety of object — documents, 
document templates, and the application object itself, in addition to windows and views.
2      In Media Control Interface (MCI), a symbolic constant that represents a unique command for 
an MCI device. Command messages have associated data structures that provide information a 
device requires to carry out a request.

comment delimiters

Characters used to denote text in a program that is not source code, thus telling the compiler to 
ignore it. C++ allows the traditional comment delimiters:
/* this is a comment */ 
as well as a single-line comment delimiter:
// everything else on this line is a comment

commit size

The amount of a resource that is allocated (or committed) for a particular use.    For example, in the 
header of a COFF file, the Windows NT–specific field Heap Commit Size specifies the size of the 
local heap that the linker and loader should allocate for that file. See also reserve size.

common data record

A Common Object File Format (COFF) record that contains initialized common block data and 
makes packaged functions visible to the linker. See also packaged function.

common dialog box

A dialog box predefined in Windows that supports standard operations, such as the Open command
on the File menu. An application displays a common dialog box by calling a single function rather 
than by supplying a dialog box procedure and using a resource file containing a dialog box 
template.

Common Gateway Interface

A mechanism that allows a Web server to run a program or script on the server and send the 
output to a Web browser. See also Internet Server Application Programming Interface (ISAPI).

Common Object File Format

In 32-bit programming, a format for executable and object files that is portable across platforms. 
The Microsoft implementation of COFF is derived from the UNIX specification for COFF,    but 
includes additional headers for compatibility with MS-DOS and 16-bit Windows. This Microsoft version
is sometimes called the portable executable (PE) file format.

compact executable file

An executable binary (program) file whose code is limited to a single 64-kilobyte segment. Compact 
executable files usually have a .COM filename extension and are often used for utility programs 
and short routines. See also executable file.



compilation

The translation of source code into object code.

compilation unit

The smallest unit of code that can be independently compiled, usually a source code file. See also 
translation unit.

compile time

The point at which a program is being compiled, or the amount of time required to perform a 
compilation of a program.

compile-time error

A syntactic or semantic error that prevents a program from being compiled.

compiled resource file

Or binary resource file.      A binary file that contains a Windows-based application's resource data 
and is created by the resource compiler from the resource-definition (.RC) file. Compiled resource 
files usually have a .RES filename extension. See also Macintosh binary resource file, resource 
compiler.

compiler

A program that translates source code, such as C++ or Pascal, into directly executable machine 
code.

compiler/linker driver

Or CL.      A driver program that controls the Microsoft C and C++ compilers and linker. The compilers 
produce Common Object File Format (COFF) object files. The linker produces executable (.EXE) 
files, dynamic-link libraries (DLLs), or static-link libraries.

complete object

An instance of a derived class from which no other classes are derived. A complete object is an 
object that is not a subobject representing a base class.

complex type

See aggregate type.

Component Object Model

An open architecture for cross-platform development of client/server applications based on object-
oriented technology as agreed upon by Digital Equipment Corporation and Microsoft Corporation. The
Component Object Model defines an interface (similar to an abstract base class), IUnknown, 
from which all COM-compatible classes are derived.

compositing

The process of superimposing one image on another to create a single image.

compound document



Or container document.      A document within a container application that contains data of 
different formats, such as sound clips, spreadsheets, text, and bitmaps. Each piece of integrated 
data (or compound-document object) can exist within the compound document as a linked item or 
an embedded item.

compound file

The OLE implementation of the structured-storage model, which specifies how data is saved to 
and retrieved from storage. Conceptually, a compound file is a number of individual files (or stream 
objects) multiplexed into one physical file (or storage object) that still allows access to each 
individual file.

Compressed SLIP

SLIP with data compression for a more efficient connection. See also Serial Line Internet Protocol 
(SLIP).

conditional expression

Or Boolean expression, logical expression.      An expression that yields a Boolean value (true or 
false). Such expressions can involve comparisons, using relational operators such as the less-than 
(<) and greater-than (>) operators, and logical combination of Boolean expressions, using 
Boolean operators such as bitwise    AND (&) and logical OR (||).

connection string

Or connect string.      In ODBC, a string expression used to open an external database.

console

An interface that provides input and output to character-mode applications. This processor-
independent mechanism makes it easy to port existing character-mode applications or to create
new character-mode tools and applications.

console application

1      A character-mode application that uses a console window for its input and output. If necessary, 
the operating system will create a new console window, which exists until the application terminates.

2      More generally, a program that runs from the operating system's command line, in character-
mode, rather than from a graphical user interface.

constant

An object or variable that is not modifiable. In C++, the keyword const can be used to define 
constant values. See also manifest constant.

constant expression

An expression that is evaluated at compile time instead of run time. The constant expression can 
be used in any place that a constant can be used, but it must evaluate to a constant that is in the 
range of representable values for that type.

constructor

In C++, a special initialization function that is called automatically whenever an instance of a class is 
declared. This function prevents errors that result from the use of uninitialized objects. The 



constructor must have the same name as the class itself and must not return a value. See also copy 
constructor, default constructor, destructor.

container application

Or OLE container.      An application that can incorporate embedded or linked items into its own 
documents. The documents managed by a container application are able to store and display OLE 
Visual Editing items as well as data created by the application itself. A container application allows 
users to insert new items or edit existing items. See also server application.

context identifier (ID)

Or context reference.      A unique number or string that corresponds to a particular object in the 
application — for example, to a menu command, form, control, or screen region. Context IDs are 
used to create links between the application and the corresponding Help topics.

context number

The number used to identify a Windows Help topic. If context numbers are not explicitly assigned 
to topics, the Help compiler generates default values by converting topic strings into context 
numbers. The [MAP] section of a Help project (.HPJ) file associates a context string and a context 
number. See also context string.

context string

A unique character string formatted as hidden text in a rich-text format (.RTF) file. Context strings 
link hot spots to target topics. The [MAP] section of a Help project (.HPJ) file associates a context 
string and a context number. See also context number.

control bar

A window that can contain buttons, edit boxes, check boxes, or other kinds of Windows controls. A 
control bar is usually aligned with the top or bottom of a frame window and provides quick, one-step 
command actions. Control bars include toolbars, status bars, and dialog bars.

control identifier (ID)

A 16-bit value that an application uses to uniquely identify a child control. This ID is used in 
notification messages to the parent window when events, such as input from the user, occur in 
the control.

conversion function

1      In C++, a special member function that makes an explicit conversion from a given class type to 
another data type by using the operator type-name( ) syntax. Conversion functions are often called 
cast operators because they are the functions called when a cast operator is used.
2      More generally, any function that converts one data type or format to another data type or 
format.

coordinate space

A planar space based on the Cartesian coordinate system.

coordinated universal time

A global time standard equivalent to Greenwich mean time (GMT).



copy constructor

In C++, a constructor with one parameter, whose type is a reference to another instance of the 
class. If a class is declared without a copy constructor, the compiler will generate one automatically. 
The copy constructor is used when an instance is created from another instance (for example, an 
assignment from one instance of the class to another).

CRC

An error-detecting method that uses a polynomial code. The method is sometimes referred to as 
the polynomial code.

critical section

A segment of code which is not reentrant; that is, it does not support concurrent access by multiple 
threads.    Often, a critical section is used to protect shared resources

cross compilation

A compilation of source code that takes place on one hardware platform but generates object 
code for another. For example, object code for the Power Macintosh can be compiled on an Intel-
based Windows platform. See also compilation, object code.

CSLIP

SLIP with data compression for a more efficient connection. See also Serial Line Internet Protocol 
(SLIP).

cursor resource file

A file that contains an image that defines the shape of a cursor on the screen. Cursor resource files 
usually have a .CUR filename extension.

custom control

A special-format dynamic-link library (DLL) or object file that adds features and functionality 
to a Windows-based application user interface. A custom control can be a variation on an existing 
Windows dialog-box control (for example, a text box suitable for use with a pen and digitizing tablet) 
or an entirely new category of control. See also ActiveX control.

custom resource

Or application-defined resource.      A resource that a developer creates and adds to an 
application's executable file that contains data required by the application. See also standard 
resource.

cyclic redundancy check

An error-detecting method that uses a polynomial code. The method is sometimes referred to as 
the polynomial code.



Glossary D

DAG

In programming, an abstract data type often used to represent arbitrary relationships between 
objects. The graph consists of nodes (data objects) connected by paths that have direction; there are 
no cycles in the graph. In object-oriented program design, DAGs are useful for depicting inheritance 
relationships among classes.

DAO

A high-level set of objects that insulates developers from the physical details of reading and writing 
records. In a database application, for example, these objects include databases, table definitions, 
query definitions, fields, indexes, etc.

DAO record field exchange

The mechanism by which the MFC DAO classes transfer data between the field data members of 
a recordset object and the corresponding columns of an external data source. See also record field
exchange (RFX), bulk record field exchange (Bulk RFX), and dialog data exchange (DDX).

Data Access Objects

A high-level set of objects that insulates developers from the physical details of reading and writing 
records. In a database application, for example, these objects include databases, table definitions, 
query definitions, fields, indexes, etc.

data binding

A notification mechanism that links control properties through the container to a data source, such 
as a database field.

data declaration

A statement within a program that specifies the characteristics of a variable. Most programming 
languages allow (or require) specification of a variable's name and data type and possibly its initial 
value as well. Array declarations usually require a size specification in addition to the name and type, 
and record declarations must specify the elements of the record. See also data type, type 
declaration.

data definition language

Or database design language, data design language.      A language, usually a part of a database 
management system, that defines all attributes and properties of a database, especially record 
layouts, field definitions, key fields (and, sometimes, keying methodology), file locations, and storage 
strategy.

data field

1      A well-defined portion of a data record, such as a column in a database table.

2      The physical representation of a unit of data.

data file

A file consisting of data — text, numbers, or graphics, for example. Such a file is distinct from a 



program file of executable instructions.

data fork

The portion of an Apple Macintosh file that contains user-supplied information. See also resource 
fork.

data handle

In Microsoft Windows, a 32-bit value used to provide access to data in a dynamic data exchange 
(DDE) object.

data map

In MFC, a mechanism that automates the process of gathering values from a dialog box by 
providing functions to initialize the controls in the dialog box with the proper values, retrieve the 
data, and validate the data.

data member

A data object defined as part of a class. See also member function.

data segment

The portion of memory or auxiliary storage that contains the data needed by an application or a 
portion of an application. Usually, the data segment is readable and writable.

data source

In ODBC, a specific set of data, the information required to access that data, and the location of the 
data source, which can be described using a data source name. From a program's point of view, the 
data source includes the data, the DBMS, the network (if any), and ODBC.

data source name

The name of a data source that applications use to request a connection to the data source. For 
example, a data source name can be registered with ODBC through the ODBC Administrator 
program.

data structure

An organizational scheme, such as a record or an array, applied to data so that it can be 
interpreted and so that specific operations can be performed on that data.

data symbol

The name that identifies the memory location of a global or static data object. The concept of data 
symbol includes all data objects except local (stack-allocated) or dynamically allocated data.

data type

In programming, a definition of a set of data that specifies the possible range of values of the set, 
the operations that can be performed on the values, and the way in which the values are stored in 
memory. See also aggregate type, scalar type.

data-access application

An application used to access data, typically in a database. See also database application.



database application

An application that manages files consisting of a number of records (or tables), each of which is 
constructed of fields (columns) of a particular type, together with a collection of operations that 
facilitate searching, sorting, recombination, and similar activities. See also data-access application, 
relational database.

database form

A structured window, box, or other self-contained presentation element built into a database 
application that allows the user to perform a variety of data-access tasks, including data entry, read-
only examination of data, and data updates. The form acts as a visual filter for the underlying data 
it is presenting, generally offering the advantages of better data organization and greater ease of 
viewing.

database management system

A layer of software between the physical database and the user. The DBMS manages all requests for 
database action (for example, queries or updates) from the user. Thus, the user is spared the 
necessity of keeping track of the physical details of file locations and formats, indexing schemes, and 
so on. In addition, a DBMS may permit centralized control of security and data-integrity requirements.

database schema

A description of the current structure of tables and views in a database. The schema describes the 
columns in each table and the data type of each column.

datagram socket

A connectionless socket that provides a bidirectional flow of data. Datagram data may arrive out of 
order and possibly duplicated, but record boundaries in the data are preserved, as long as the 
records are smaller than the receiver's internal size limit. An example of a datagram socket is an 
application that keeps system clocks on the network synchronized. See also stream socket, transport 
protocol.

DBCS

A character set that can be used to represent Far Eastern languages that use ideographic characters.
Like a multibyte character set (MBCS), a DBCS contains both single- and double-byte 
characters. DBCS characters are addressed using two bytes. The DBCS single-byte 
characters conform to the 8-bit national standards for each country and correspond closely to the 
ASCII character set. See also lead byte, trail byte, Unicode.

DBMS

A layer of software between the physical database and the user. The DBMS manages all requests for 
database action (for example, queries or updates) from the user. Thus, the user is spared the 
necessity of keeping track of the physical details of file locations and formats, indexing schemes, and 
so on. In addition, a DBMS may permit centralized control of security and data-integrity requirements.

DC

A data structure defining the graphic objects, their associated attributes, and the graphic modes 
affecting output on a device. See also graphic object, metafile.

DDE

A form of interprocess communications that uses shared memory to exchange data between 



applications. DDE can be used for one-time data transfers and for ongoing exchanges by applications
that send updates to one another as new data becomes available. See also client/server, OLE 
Automation.

DDL

Or database design language, data design language.      A language, usually a part of a database
management system, that defines all attributes and properties of a database, especially record 
layouts, field definitions, key fields (and, sometimes, keying methodology), file locations, and storage 
strategy.

DDV

In MFC, a method for checking data as it is transferred from the controls in a dialog box. DDV is 
an easy way to validate data entry in a dialog box. See also dialog data exchange (DDX).

DDX

In MFC, a method for transferring data between the controls of a dialog box and their associated 
variables. DDX is an easy way to initialize the controls in a dialog box and to gather data input by 
the user. See also dialog data validation (DDV).

dead key

On some non-English keyboards, a key that is used with another key to create an accented character.
A dead key, when pressed, produces no visible character but indicates that the diacritic it represents 
is to be combined with the character produced by the next letter key pressed.

deadlock

A state in which every process in a set of processes is waiting for an event or resource that only 
another process in the set can provide. For example, in data communications, a deadlock can occur
when both the sending and receiving sockets are waiting on each other, or for a common resource.

debug memory allocator

A memory allocation function that allows you to validate and track the memory allocated for your 
objects on the global heap. For example, the Debug version of the Microsoft Foundation Class 
Library has memory allocation functions.

debug monitor

Or remote monitor.      A small program that resides on the target machine and controls the 
execution of the remote program and communication with the Microsoft Developer Studio 
debugger. See also remote debugging.

debug terminal

A dumb terminal or computer other than the developer's primary machine, to which debugging output 
is sent.

debug version

1      A version of a program built with symbolic debugging information. See also release version.
2      Or debug library.      A library version (for example, of the Microsoft Foundation Class Library) that 
includes diagnostic aids and performs various integrity checks to aid in debugging a program. See 



also release version.

debugger

A program designed to help find errors in another program by allowing the programmer to step 
through the program, examine data, and check conditions. There are two basic types of debuggers. 
Machine-level debuggers display the actual machine instructions (disassembled into assembly 
language) and allow the programmer to look at registers and memory locations. Source-level 
debuggers let programmers look at the original source code, examine variables and data structures 
by name, and so on.

debugging event

An incident in the process being debugged that causes the kernel to notify the debugger. 
Debugging events include creating a process, creating a thread, loading a dynamic-link library 
(DLL), unloading a DLL, sending an output string, and generating an exception.

debugging information

Symbolic information used by a debugger, especially information in the Microsoft Symbolic 
Debugging Information format that is used by the Microsoft CodeView debugger. Also, any data 
(information) generated by the debugging process.

declaration

A statement that binds an identifier to the information that relates to it. For example, to declare a 
constant means to bind the name of the constant with its value. To declare a variable means to 
bind the variable's name with a location in memory and with the information about the variable's data 
type. Declaration usually occurs within the source code of a program; the actual binding can take 
place at compile time or run time. Declaration can be performed explicitly (by specifying the 
identifier and relevant information in a declare statement) or implicitly (by using the undeclared 
identifier in a statement), depending on the language being used.

declaration statement

A statement used to declare the names and data types of constants, variables, user-defined data 
types, and procedures. In C++, the declaration statement can also be an executable statement. For
example:
int i = fCount( );
declares an integer variable i and assigns it the value returned from the call to fCount( ).

declarator

The part of a declaration that names an object, type, or function. In C/C++, declarators appear in a
declaration as one or more names separated by commas; each name can have an associated 
initializer.

decorated name

Or type-safe name, mangled name.      In C++, a compiler-generated string that contains an 
undecorated (literal) name followed by a string of characters that the compiler and linker use to 
retain type information. Name decoration is necessary to resolve ambiguities that arise in C++ from 
having more than one function, for example, with the same name.

decrement (--) operator



An operator that specifies that its integral or floating-point operand be decreased by the integer 
value 1. A decremented pointer points to the previous object. In the prefix form (--i), the 
decrement takes place before the value is used in expression evaluation; in the postfix form (i--), 
the decrement takes place after the value is used in expression evaluation. See also increment (++) 
operator.

default argument

In a C++ function definition, an argument with an assigned value that specifies the value an 
argument should assume if none is supplied in the function call.

default constructor

In C++, a constructor that either accepts no arguments or for which all arguments have a default 
value. The default constructor can be defined by the user or generated by the compiler. See also 
constructor, copy constructor.

default message processing

Message processing carried out by a default window procedure on any window messages for which 
there is not an explicit procedure defined in the application. In applications based on the Microsoft 
Foundation Class Library, DefWindowProc is the default window procedure.

default value

A value that the system or software assumes, unless the user makes an explicit choice.

default window procedure

A system-defined function that defines certain fundamental behavior shared by all windows. A default 
window procedure provides default processing for nonclient–area messages, system commands, 
system keystrokes, and other messages that the application-defined window procedure does not 
specifically handle. See also window procedure.

definition

A construct that initializes and allocates storage for a variable, function, or class. For a function, the 
definition specifies the name, formal parameters, body, and return type; for a class, the 
definition specifies its data members and functions. See also declaration.

delayed rendering

Formatting data when it is requested, rather than when it first becomes available. For example, when 
placing a Clipboard format on the Clipboard, a window can delay transferring the data to that 
format until the data is needed. This is useful if the application supports several Clipboard formats, 
some or all of which are time-consuming to render.

delimiter

A special character that sets off, or separates, individual items in a program or in a set of data. 
Programming languages typically delimit such variable-length elements as comments, strings, and 
program blocks. Databases use two forms of delimiters: field delimiters and record delimiters. 
Characters used as delimiters include commas, semicolons, tabs, carriage returns, and colons.

derived class

In object-oriented programming, a class that is created from another class, called the base 



class. A derived class inherits all the features of its base class. See also inheritance, polymorphism.

descendant

1      In object-oriented programming, a class that is derived from another class. See also base 
class, derived class, inheritance.

2      Generally, a process or task that is called by another process or task and whose 
characteristics and behavior are determined, at least in part, by the originating process or task. See 
also child process, child window.

descendant window

A child window that is derived from a parent window. A child window has only one parent window, but 
a parent can have any number of child windows. Each child window, in turn, can have child 
windows. In this chain of windows, each child window is called a descendant window of the original 
parent window.

description block

In a makefile, a dependency line that specifies a block of commands to run if the listed targets and 
their dependents are out of date.

deserialization

Re-creating an object by reading its state from persistent storage (usually a file) and 
reconstructing it in memory. See also serialization.

Desktop Management Interface

A protocol-independent, multiplatform interface for workstation and network components.

desktop window

A system-defined window that paints the background of the screen and serves as the base for all 
windows displayed by all Windows-based applications.

destructor

In C++, a member function that is automatically called when a class object is destroyed (either by 
being explicitly deallocated or by going out of scope). Its purpose is to perform any cleanup work 
necessary before an object is destroyed. The destructor's name is the class name with a tilde (~) as 
a prefix. See also constructor.

development environment

In the Microsoft Developer Studio, an integrated set of Windows-based tools for completing, testing, 
and refining an application. Microsoft Developer Studio includes a text editor, resource editors, project
build facilities, an optimizing compiler, an incremental linker, a source code browse window, and 
an integrated debugger.

device context

A data structure defining the graphic objects, their associated attributes, and the graphic modes 
affecting output on a device. See also graphic object, metafile.

device driver



A low-level software component that permits device-independent software applications to 
communicate with a device such as a mouse, keyboard, monitor, or printer.

device-independent

A characteristic of software and files that generate the same output regardless of the hardware 
involved. A device-independent program could, for example, issue the same command to draw a 
rectangle regardless of whether the output device was a printer, a plotter, or a screen display.

device-independent bitmap file

A file containing an array of bits combined with several structures that specify the width and height of
the bitmapped image (in pixels), the color format of the device where the image was created, and 
the resolution of the device used to create that image. The DIB file format ensures that bitmap 
graphics created in one application can be loaded and displayed in another application exactly the 
way they appear in the originating application. See also bitmap, bitmap file.

device-mode setting

A user-selected setting that contains information used by the relevant device driver. For example, 
device-mode settings for a laser printer setup could specify whether printing is to be in landscape
or portrait mode, the size of paper used, and the quality of printing.

DFX

The mechanism by which the MFC DAO classes transfer data between the field data members of 
a recordset object and the corresponding columns of an external data source. See also record field
exchange (RFX), bulk record field exchange (Bulk RFX), and dialog data exchange (DDX).

diagnostic services

Services that facilitate program debugging. Diagnostic services include functions and macros to 
resolve assertions, errors, and exceptions; trace memory allocations; and resolve leaks; and report 
debug messages to the user — all during run time. In Microsoft Visual C++, most of these services 
require the debug version of the C run-time library.

dial on demand

In ISDN, a dial-up router function that activates a remote link only when data needs to be sent.

dialog bar

A control bar that contains standard Windows controls. A dialog bar has dialog-box characteristics in 
that it contains controls and supports tabbing between them, and it uses a dialog template to 
represent the bar. Dialog bars can be aligned to the top, bottom, left, or right side of a frame window. 
See also status bar.

dialog box

In Windows, a child window used to retrieve user input. A dialog box usually contains one or more 
controls, such as buttons, list boxes, combo boxes, and edit boxes, with which the user enters 
text, chooses options, or directs the action of the command.

dialog data exchange

In MFC, a method for transferring data between the controls of a dialog box and their associated 
variables. DDX is an easy way to initialize the controls in a dialog box and to gather data input by 



the user. See also dialog data validation (DDV).

dialog data validation

In MFC, a method for checking data as it is transferred from the controls in a dialog box. DDV is 
an easy way to validate data entry in a dialog box. See also dialog data exchange (DDX).

dialog editor

A resource editor that allows you to place and arrange controls in a dialog-box template and to test 
the dialog box. The editor displays the dialog box exactly as the user will see it. While using the 
dialog editor, you can define message handlers and manage data gathering and validation with 
the ClassWizard.

dialog file

A file that contains dialog-box source code. Note that a dialog file is not required for a Visual C++ 
project because Visual C++ keeps this code in the resource-definition file.

dialog template

A template used by Windows to create a dialog window and display it. The template specifies the 
characteristics of the dialog box, including its overall size, initial location, and style, and the types 
and positions of its controls. A dialog template is usually stored as a resource, but templates can 
also be stored directly in memory. See also    dialog file, dialog editor, resource-definition file.

dialog unit

A unit of horizontal or vertical distance within a dialog box. A horizontal DLU is the average width of 
the current dialog-box font divided by 4. A vertical DLU is the average height of the current dialog-box 
font divided by 8.

digital signature

An electronic identifier used for security. It verifies that the document originated from the individual 
whose signature is attached to it and that it has not been altered since it was signed. Usually 
accomplished using some form of encryption.

dimension

The zero-based number or numbers inside brackets in an array declaration that define the array's 
size. For example, char p[10] declares a one-dimensional character array that has ten elements. To 
declare arrays of two or more dimensions, place each dimension in its own set of brackets, as in char
x[10] [20].

dimmed

Or disabled, grayed, unavailable.      The state and visual appearance of controls or menu items 
whose functionality is not presently available to a user.

direct mode

A file-access mode that saves changes to the document as they are made. See also transacted 
mode.

directed acyclic graph



In programming, an abstract data type often used to represent arbitrary relationships between 
objects. The graph consists of nodes (data objects) connected by paths that have direction; there are 
no cycles in the graph. In object-oriented program design, DAGs are useful for depicting inheritance 
relationships among classes.

dirty

Indicates that a file, object, or data item has been changed since the last time it was saved. Usually 
describes a flag or bit that is set to 1 when data changes and back to 0 when the data is saved to 
disk.

disjoint figure

A figure that consists of a set of points that are not logically sequential or physically adjacent to each 
other.

disk drive

A physical device that reads from or writes to disks. Disk drives are referenced by letters, typically A: 
for the first floppy-disk drive, B: for the second floppy-disk drive, C: for the first fixed-disk drive, D: for 
the second fixed-disk drive, and so on. Each drive (whether physical or logical) on an operating 
system is assigned a unique letter to distinguish it from other drives.

dispatch identifier (ID)

A 32-bit attribute value for identifying methods and properties in OLE Automation. All of the accessor 
functions for a single property have the same dispatch ID. The low-order 16 bits of the dispatch 
ID contain the distance from the top of the dispatch map; the high-order 16 bits contain the distance 
from the most derived class.

dispatch interface

In OLE Automation, the external programming interface of some grouping of functionality exposed 
by the automation server. For example, a dispatch interface might expose an application's mouse 
clicking and text data entry functions. See also type library (.TLB) file.

dispatch map

In MFC, a set of macros that expands into the declarations and calls needed to expose methods and 
properties for OLE Automation. The dispatch map designates the internal and external names of 
object functions and properties, as well as the data types of the function arguments and properties.

display device context

A device context, created by Windows, that an application uses to paint and draw on a video display. 
Windows prepares a display device context for each window, or the screen, setting the drawing 
objects, colors, and modes for the device.

Distributed Management Environment

A strategy developed to manage distributed heterogeneous networks that conform to DCE.

dithering

A technique for increasing the perceived range of colors in an image at the cost of spatial resolution. 
Adjacent pixels are assigned differing color values; when viewed from a distance, these colors seem
to blend into a single intermediate color. The technique is similar to the half-toning used in black-and-
white publications to achieve shades of gray.



DLU

A unit of horizontal or vertical distance within a dialog box. A horizontal DLU is the average width of 
the current dialog-box font divided by 4. A vertical DLU is the average height of the current dialog-box 
font divided by 8.

DME

A strategy developed to manage distributed heterogeneous networks that conform to DCE.

DMI

A protocol-independent, multiplatform interface for workstation and network components.

dockable toolbar

A toolbar that can be attached, or docked, to any side of its parent window, or floated in its own mini-
frame window. See also docked toolbar, floating toolbar.

docked toolbar

A toolbar that is attached, or docked, to any side of its parent window. See also dockable toolbar, 
floating toolbar.

document

1      (noun) Any self-contained piece of work created with an application program and, if saved on 
disk, given a unique filename by which it can be retrieved. 

2      (verb) To explain or annotate something, such as comments within a program or a description of 
a problem in a bug report.

document item

An object of a class derived from the CDocItem class, encapsulating some component of a 
document's data. Document items are used to represent OLE items in both client and server 
documents. See also client item, server item.

document object

An object that defines, stores, and manages an application's data. When the user opens an existing 
or new document, the application framework creates a document object to manage the data 
stored in the document.

document template

In MFC, a template used for the creation of documents, views, and frame windows. A single 
application object manages one or more document templates, each of which is used to create 
and manage one or more documents (depending on whether the application is SDI or MDI). 
Applications that support more than one type of document, such as spreadsheets as well as text, 
have multiple document template objects.

document window

In windowing environments, an on-screen window (enclosed work area) in which the user can create, 
view, or work on a document.



document/view architecture

A design methodology that focuses on what the user sees and needs rather than on the application or
what the application requires. This design is implemented by a set of classes that manage, store and 
present application-specific data. These classes can manipulate disk-based data files (document 
objects), display a document's data (view objects), and automatically use a particular type of 
window (window objects).

domain name

1      In general networking, a logical grouping of machines for network administration purposes.

2      In TCP/IP, the unique name that identifies an Internet or network site. Domain names always 
have two or more parts, separated by dots (for example, microsoft.com or www.microsoft.com). 
The part on the left is the most specific, and the part on the right is the most general. A given machine
may have more than one domain name, but a given domain name points to only one machine.

dots per inch

A measure of screen and printer resolution that is expressed as the number of dots per horizontal or 
vertical inch that a device can print or display .

double-byte character set

A character set that can be used to represent Far Eastern languages that use ideographic characters.
Like a multibyte character set (MBCS), a DBCS contains both single- and double-byte 
characters. DBCS characters are addressed using two bytes. The DBCS single-byte 
characters conform to the 8-bit national standards for each country and correspond closely to the 
ASCII character set. See also lead byte, trail byte, Unicode.

doubleword

Or DWORD.      A unit of data consisting of 4 contiguous bytes that are processed as a single unit by a
computer's microprocessor.

DPI

A measure of screen and printer resolution that is expressed as the number of dots per horizontal or 
vertical inch that a device can print or display .

drag-and-drop

A technique for moving or copying data between applications, between windows within an application,
or within a single window in an application. The user selects the data to be transferred and drags the 
data to the desired destination.

driver

1      A hardware device that controls or regulates another device. A line driver, for example, boosts 
signals transmitted over a communications line, and a bus driver amplifies and regulates signals 
transmitted over a bus (data pathway). 

2      A program that controls a device such as a printer or a mouse. See also device driver.

drop source

In a drag-and-drop operation, the window from which the user selects data for transfer. See also 
drop target.



drop target

In a drag-and-drop operation, the destination window where the user drops the data being 
transferred. See also drop source.

drop-down combo box

A combo box that contains a drop-down list and a selection field that the user can edit.

drop-down list

A list in a combo box that displays the current setting, but can be opened to display a list of choices.
The user can select an item from the list to update the current setting.

drop-down menu

A menu that is displayed when the user selects a particular entry from a menu bar. See also pop-up 
menu.

DSN

The name of a data source that applications use to request a connection to the data source. For 
example, a data source name can be registered with ODBC through the ODBC Administrator 
program.

dual interface

An interface that supports both IDispatch and VTBL binding.

DUMPBIN

The Microsoft COFF Binary File Dumper (DUMPBIN.EXE). DUMPBIN displays information about 
32-bit Common Object File Format (COFF) binary files. DUMPBIN can be used to examine COFF 
object files, standard libraries of COFF objects, executable files, and dynamic-link libraries 
(DLLs). DUMPBIN is a 32-bit tool that runs only from a command prompt.

dynamic creation

The process of creating an object of a specific class at run time. Do not confuse this dynamic 
creation of an object with the creation of a dynamic object, using the C++ new operator. Dynamic 
creation is not supported directly by the C++ language. Objects derived from the MFC class CObject 
can have this functionality.

dynamic data exchange

A form of interprocess communications that uses shared memory to exchange data between 
applications. DDE can be used for one-time data transfers and for ongoing exchanges by applications
that send updates to one another as new data becomes available. See also client/server, OLE 
Automation.

dynamic link

A program link, to a library or to an object, that is established when the program is loaded into 
memory (load-time dynamic linking) or while it is running (run-time dynamic linking). See also 
dynamic-link library (.DLL) file, static link.

dynamic priority



A thread priority value used by the scheduler in making scheduling decisions. The value for each 
thread can never be lower than the thread's base priority, but it can be raised and then lowered to 
enhance responsiveness to input or other significant events.

dynamic splitter window

A split-window style in which additional panes are created and destroyed as the user splits and 
unsplits views. Microsoft Excel and Microsoft Word are examples of applications that offer the 
dynamic splitter style. See also static splitter window.

dynamic-link library file

A file that contains one or more functions that are compiled, linked, and stored separately from the 
processes that use them. In Win32, the operating system maps the dynamic-link libraries (DLLs) 
into the address space of a process when the process is starting up or while it is running. The 
process then executes functions in the DLL. Dynamic-link library files usually have a .DLL filename 
extension.

dynaset

A recordset (or set of records) with dynamic properties that is the result of a query on a database 
document. A dynaset can be used to add, change, and delete records from the underlying database
table or tables. See also snapshot.
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edit buffer

In MFC database classes, a buffer that contains the current record during an update. Update 
operations may use this buffer to manage changes to the data source.

edit control

Or edit box, text box.      A rectangular control window that a user can use to type and edit text. See 
also static control.

EDITBIN

Or COFF Binary File Editor.      The Microsoft 32-Bit binary file editor for modifying 32-bit 
Common Object File Format (COFF) binary files. Use EDITBIN to modify object files, 
executable files, and dynamic-link libraries (DLLs). You can also use EDITBIN to convert the 
format of an Object Model Format (OMF) input file to COFF.

embedded item

Or embedded object.      A type of compound-document item in which all the information 
needed to manage the item is stored in the container document, but which is created and edited 
by a server application. Embedded items can be edited or activated in-place. See also linked item.

encapsulation

In object-oriented programming, the process of hiding the internal workings of a class to 
support or enforce abstraction. A class's interface, which is public, describes what a class can do, 
while the    implementation, which is private or protected, describes how it works.

encryption

The transformation of data into a form unintelligible to anyone without a secret decryption key and 
algorithm. Its purpose is to ensure privacy by keeping the information hidden from anyone for whom it
is not intended.

end of file

A value returned by an I/O routine when the end of a file (or, in some cases, an error) is encountered. 
The iostream library function eof returns TRUE on the end-of-file condition. When a file is opened in
text mode, a logical end of file occurs whenever a CTRL+Z character is encountered.

entry point

A starting address for a function, executable file, or dynamic-link library.

environment variable

A symbolic variable that represents an element of the user's operating system environment, such as
a path, a directory name, or a configuration string. For example, the environment variable PATH 
represents the directories to search for executable files.

EOF

A value returned by an I/O routine when the end of a file (or, in some cases, an error) is encountered. 



The iostream library function eof returns TRUE on the end-of-file condition. When a file is opened in
text mode, a logical end of file occurs whenever a CTRL+Z character is encountered.

epilog code

See prolog/epilog code sequence.

error message

A message from the system or a program advising the user of a problem that requires human 
intervention in order to be solved.

escape sequence

In C/C++, a character combination consisting of a backslash (\) followed by a letter or by a 
combination of digits. An escape sequence is regarded as a single character and is therefore valid as 
a character constant. Escape sequences are typically used to provide literal representations of 
nonprinting characters, such as the newline character (\n) and characters that have special meanings
in the C/C++ language, such as the double quotation mark (\).

event

1      In OLE, a notification message sent from one object to another (e.g. from a control to its 
container) in response to a state change or a user action.

2      More generally, any action or occurrence, often generated by the user, to which a program might 
respond. Typical events include keystrokes, mouse movements, and button clicks.

event object

A synchronization object that allows one thread to notify another that an event has occurred. 
Event objects are useful when a thread needs to know when to perform its task. For example, a 
thread that copies data to a data archive would need to be notified when new data is available. By 
using an event object to notify the copy thread when new data is available, the thread can 
perform its task as soon as possible.

exception

An abnormal condition or error that occurs during the execution of a program and that requires the 
execution of software outside the normal flow of control. Examples of exceptions are running out of 
memory, resource allocation errors, and failure to find files. See also C++ exception handling, 
structured exception handling (SEH).

exception handler

A block of code that reacts to a specific type of exception. If the exception is for an error from 
which the program can recover, the program can resume executing after the exception handler 
has executed. In this case, execution will resume where the exception was handled, not at the place 
where it was generated.

executable file

A program file created from one or more source code files translated into machine code and 
linked together. The MS-DOS, Windows, and Windows NT operating systems use the .EXE filename 
extension to indicate that the file is a runnable program.

execution character set



The character set on the machine where the program executes. For Microsoft C and C++, the 
execution set is the standard ASCII character set. See also source character set.

explicit initializer

An initial value that is explicitly stated when a program variable is declared. In C++, a single 
initializer can be supplied with the simple-assignment (=) operator, as follows: 
int nCount = 0;
or an initializer list can be supplied, enclosed in parentheses:
CString strFileName(FILE.DAT);
CRect *pRect = new CRect(10, 15, 24, 97);
exported function

One called by other executing entities, such as DLLs or executable files. Typically, a DLL will 
need to export functions to allow its clients to control it. Functions can be exported by using either a 
module-definition (.DEF) file or the __declspec (dllexport) storage-class modifier, a Microsoft-
specific extension to the C language. This modifier ensures that other applications and dynamic-
link libraries will be able to obtain, dynamically at runtime, the address of the variable or function 
to which it applies. See also imported function.

exports file

A file that contains information about exported functions and data items. The Microsoft 32-Bit Library 
Manager tool (LIB.EXE) generates the exports file from the module-definition (.DEF) file. The linker 
uses the exports file to build the dynamic-link library (.DLL) file. Exports files have a .EXP 
filename extension.

expression

A sequence of tokens that can be evaluated.

expression statement

An expression followed by a semicolon (;). All expressions in an expression statement are evaluated 
and all side effects are completed before the next statement is executed. The most common 
expression statements are assignments and function calls.

external linkage

Specifies the way the names of objects and functions are shared between translation units. With 
external linkage, names can refer to program elements in any translation unit in the program — the 
program element is shared among the translation units and the same name in another 
translation unit is guaranteed to refer to the same object or class. Names with external linkage are 
sometimes termed global. The keyword extern before a name declaration ensures external 
linkage. See also internal linkage.

external name

1      In OLE Automation, an identifier that a class exposes to other applications. Automation clients 
use the external name to request an object of this class from an automation server.

2      In C/C++, an identifier declared with global scope or declared using the extern storage class.

extraction (>>) operator



Or get-from operator, input operator.      In C++, the right-shift operator, overloaded (in the 
iostream library) to accept input. The left operand must be the predefined input stream cin and the 
right operand must be a variable. See also insertion (<<) operator.
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F1 Help

Context-sensitive Windows Help that the user obtains by pressing the F1 key. F1 Help opens Help on 
a topic associated with the currently selected item in the application. MFC supplies F1 Help for 
windows, dialog boxes, message boxes, menus, and toolbar buttons.

FAQ

Documents that list and answer the most common questions on a particular subject.

far pointer

Or long pointer.      In 16-bit programming, a 32-bit pointer, which is a pointer that can point 
anywhere in memory because it specifies both the segment and the offset for a memory location. In 
32-bit programming, all pointers are 32 bits wide and there is no need to distinguish between near 
and far pointers.

FAT

A data member of a recordset object that corresponds to a particular column (or field) in the query
that the recordset represents. Collectively, these field data members make up a buffer that holds 
the fields of the current record. When the user scrolls to a new record, the database framework 
replaces the previous record's values with the values of the new current record.

fatal error

Or unrecoverable error.      An error that causes the system or a program to fail abruptly with no 
hope of recovery. An example of a fatal error is an uncaught exception that cannot be handled.

favorite

A reference in Internet Explorer to a page to which the user may want to return. Corresponds to 
bookmark in other browsers.

field data member

A data member of a recordset object that corresponds to a particular column (or field) in the query
that the recordset represents. Collectively, these field data members make up a buffer that holds 
the fields of the current record. When the user scrolls to a new record, the database framework 
replaces the previous record's values with the values of the new current record.

file allocation table file system

The file system that MS-DOS uses to store information on disks. The file allocation table, which the 
operating system creates when it formats a disk, holds information about the location of each file as it 
is stored. See also New Technology file system (NTFS), high-performance file system (HPFS).

file buffer

A reserved portion of memory used to temporarily store data, pending an instruction to complete its 
transfer to or from a file.

file exception



An exception (abnormal condition or error) that occurs during the course of opening, reading from, 
or writing to a file. See also C++ exception handling.

file handle

A unique identifier that Windows assigns to a file when the file is opened or created. A file handle is 
valid until the file is closed.

file input/output (I/O)

The mechanism for making data persistent between program work sessions by creating files, 
reading from files, and writing to files.

file pointer

A pointer that specifies the next byte to be read or or the location to receive the next byte written in a
file.

file scope

Or global scope.      The degree of visibility of an identifier (C/C++ name) when it is declared outside
all blocks or classes. The identifier is accessible anywhere in the translation unit after its 
declaration. See also class scope, function scope, function-prototype scope, local scope, 
external linkage.

file status

Information on whether the file exists, its creation and modification dates and times, its logical size in 
bytes, its attributes, and its path. See also file time.

file time

A 64-bit value that gives the file creation time, last access time, or last write time, as represented by 
the number of 100-nanosecond intervals that have elapsed since January 1, 1601. Windows records 
each file time in coordinated universal time (UTC) format. See also file status, system time.

File Transfer Protocol

A method of retrieving files to your home directory or directly to your computer using TCP/IP.    Many 
Internet sites have established publicly accessible repositories of materials that can be obtained using
FTP with the account name anonymous. Thus, these sites are called anonymous ftp servers.

filename extension

In the MS-DOS 8.3 filename convention, an optional period (.) followed by up to three characters
that can be appended to the eight-character base filename. See also base name.

final class

In Java, a class that can have no subclasses.

final method

In Java, a method that cannot be overridden.

final variable

In Java, a variable whose value cannot be changed. Corresponds to the C++ constant.



firewall

Or proxy server. A system or combination of systems that enforces a one-way barrier between two 
or more networks, usually used for security purposes. Firewalls accomplish all communication 
between the network and outside.

fixup

1      Or relocation information.      Information generated by the linker for addresses that cannot be
determined at link time. For example, the linker creates fixups for addresses within the executable 
that are relative to the executable's base address and for addresses of dynamically loaded DLLs. The
Windows loader uses this information to resolve these addresses when the program or DLL is 
loaded.

2      A record (FIXUPP) generated by the assembler for each address it cannot determine (for 
example, addresses of external symbols). The fixup contains the information the linker will need to 
determine the address.

flag

Broadly, a marker of some type used by a computer in processing or interpreting information. Such a 
signal indicates the existence or status of a particular condition. Depending on its use, a flag can be 
code, embedded in data, that identifies some condition, such as the beginning or end of a word or a 
message, or it can be one or more bits set internally by hardware of software to indicate an event 
of some type, such as an error or the result of comparing two values.

floating toolbar

A toolbar that can appear anywhere on the user's display and is always on top of all other windows. 
Its size or position can be modified when floating. See also dockable toolbar, docked toolbar.

floating type

A general category of arithmetic data types that are capable of storing a floating-point value (a 
number that may have a fractional part). The data types float, double, and long double are floating
types. See also integral type.

floating-point function

A function that returns a value defined as a floating-point type — that is, a float, double, or long 
double. See also floating-point number.

floating-point number

Or real number.      A value that may contain an integer component, a fractional component, or both.
In C/C++, the data types float, double, and long double can store floating-point numbers.

flow control

In data communications, a mechanism to prevent the sender from transmitting data faster than the 
receiver can handle the incoming data. Flow control usually depends on a set of protocols 
established at the beginning of the transmission session that define how and when a sender may 
transmit.

focus



A temporary property of a user-interface object, such as a window, view, dialog box, or button, 
that permits the object to receive keyboard input from the user. The focus is usually conveyed 
through highlighting. See also top-level window.

font mapper

In Windows, an operating system component used to find the physical font that most closely matches 
a specified logical font. The font mapper uses an internal algorithm that compares the attributes of the
requested logical font against the attributes of available physical fonts. This mapping occurs when 
the font is actually used for the first time. See also logical font, physical font.

font resource

A group of individual fonts representing characters in a given character set that have various 
combinations of heights, widths, and pitches. The Windows operating system maintains a font table 
containing all the fonts that applications can use. You can load font resources and add the fonts in 
each resource to this table by using the AddFontResource Windows function.

foreground color

The color that is currently selected for drawing or displaying text on screen. In monochrome displays, 
the foreground color is the color of a bitmap or other graphic. See also background color.

foreground window

Or active window.      The window with which the user is currently working. The foreground window 
is identified by color changes to the title bar and border. See also topmost window, top-level window, 
focus.

form view

A program window whose client area contains dialog-box controls to permit entering, viewing, or 
altering data, generally in a form-based data-access application.

form-based application

An application whose user interface is based on a form containing controls in which a user examines, 
enters, or edits data.

formal argument

Or formal parameter.      An argument that is declared in the function header and used in the 
body of a function. Calling functions pass values to called functions in actual arguments. The 
called function accesses the values using its corresponding formal arguments.

formal parameter list

The parameters specified in a particular method or function definition. Contrasts with the actual 
parameter list, which appears in the declaration.

format

1      As a noun, the structure or appearance of a unit of data, such as a file, fields in a database 
record, a cell in a spreadsheet, or the text in a word-processing document. 
2      As a verb, to change the appearance or organization of the selected material. To format a disk is
to prepare a disk for use by organizing its storage space into a collection of data compartments, each 



capable of being addressed by the operating system.

format string

A string that can contain specifications for various kinds of type formats as well as literal characters. 
For example, in the C statement 
printf( Total Expenses:  $%.2f \n,  Sum );
the format string (enclosed in double quotation marks) contains the literal string Total 
Expenses:  $, the formatting characters %.2f to print the value of Sum as a decimal number with 
two digits to the right of the decimal point, and the \n character to begin a new line.

formatting rectangle

In Windows, a construct for formatting the text displayed in the window rectangle. An application can 
make the formatting rectangle larger than the window rectangle (limiting the visibility of the edit 
control's text) or smaller than the window rectangle (thereby creating extra white space around the 
text).

forward reference

In C/C++, a reference to a class, variable, or function that has been declared but not yet defined.

frame window

In MFC, the window that coordinates the interactions of the application with a document and its 
view. The frame window provides a visible frame around a view, with an optional status bar and 
standard window controls such as a control menu, buttons to minimize and maximize the window, and
controls for resizing the window. The frame window is responsible for managing the layout of its child
windows and other client-area elements such as control bars and views. The frame window 
also forwards commands to its views and can respond to notification messages from control 
windows. In OLE, a frame window is the outermost main window where the container application's 
main menu resides. See also main frame window.

framework

See application framework.

Frequently Asked Questions

Documents that list and answer the most common questions on a particular subject.

friend

A keyword used within a class declaration to specify that a function or another class has access to 
the private and protected members of the first class. The function or class specified with the friend
keyword is considered a friend of the first class.

FTP

A method of retrieving files to your home directory or directly to your computer using TCP/IP.    Many 
Internet sites have established publicly accessible repositories of materials that can be obtained using
FTP with the account name anonymous. Thus, these sites are called anonymous ftp servers.

full link

A non-incremental build of program files in which an incremental status (.ILK) file is generated. The 



incremental status file has the same base name as the executable (.EXE) file or dynamic-link 
library (.DLL) file targeted by the link, and a .ILK filename extension. During subsequent 
incremental builds, the linker uses and updates the incremental status file. See also incremental 
link.

full-server application

In OLE, an application that can be run either as a stand-alone application or launched by a container 
application. A full-server application can store documents as files on disk and supports both 
embedding and linking. See also mini-server application, server application.

fully qualified path

Or absolute path.      The location of a file or directory on a volume, including a drive letter and any 
intervening directory names. See also relative path.

function

1      A block of code, consisting of a return type, function name, optional parameters, and statements, 
that performs one or more specific tasks within the source program and returns a value to the caller.

2      The purpose of or the action carried out by a program, routine, or other object.

function body

The portion of a function definition that contains the declarations of its local variables and 
executable statements. See also function declaration.

function call

A postfix expression followed by parentheses containing a possibly empty, comma-separated list of 
expressions which constitute the actual arguments to the function.

function counting

A run-time analysis of a program in which the profiler records how many times each function was 
called, which is its hit count. See also function profiling, function timing, function coverage, line 
counting.

function coverage

A run-time analysis of a program in which the profiler reports whether a function was called. This 
analysis shows which sections of code (functions) are not being executed. See also function 
counting, function profiling, function timing, line coverage.

function declaration

A statement consisting of a return type, followed by the function name, followed by a list of the names
and types of formal parameters enclosed in parentheses.    In C++, a function must be declared 
before it can be called.

function definition

Specifies the name of the function, the types and number of parameters it expects to receive, and its 
return type. A function definition also includes a function body with declarations of the function's 
local variables and the statements that determine what the function does. Function definitions differ 
from function declarations in that they supply function bodies — the code that makes up the function.



function overloading

In C++, specifying more than one function of the same name but with different parameters, in the 
same scope. These functions, called overloaded functions, enable programmers to supply 
different semantics for a function, depending on the types and number of arguments. For example an 
overloaded function could be called print, regardless of whether it printed a single string, a list 
of integers, or all the data members of a class. The arguments supplied in the function call determine 
which print function is called. See also function overriding.

function overriding

In C++, redefining a member function of a base class from within a derived class. An overriding 
function has exactly the same name, parameters, and return type as the overriden function. See 
also function overloading.

function profiling

A run-time analysis of code execution by function, in which the profiler detects inefficiencies by 
counting and timing functions. See also function counting, function coverage, function timing, line 
profiling.

function prototype

Names the function and its parameters (if any), and provides type information for the return value and
parameters (if any). See also formal parameter list.

function scope

In C/C++, the degree of visibility of a label.    Labels are accessible only within the function where 
they are declared. See also class scope, file scope, function-prototype scope, local scope.

function set

One or more functions or data objects that can be exported by a shared library so that they are 
available to other programs.

function template

1      A mechanism for specifying a set of functions that are based on the same code but act on 
different types or classes. When a templated function is first called for each type, the compiler 
creates an instantiation, a specialized version of the templated function for the type. 

2      A complete member function definition with an empty function body that ClassWizard writes in
the source files that contain the class of which the member is a function.

function timing

A run-time analysis of a program in which the profiler records how many times each function was 
called (the hit count) as well as how much time was spent in each function and any called functions. 
See also function counting, function coverage, function profiling.

function-prototype scope

Or prototype scope.      In C++, the degree of visibility of an identifier when it is declared within a 
function prototype. The identifier is accessible only to the function declarator (delimited by 
parentheses). Such identifiers are effectively comments, to make the parameters of the prototyped 
function readily apparent to a reader. See also class scope, file scope, function scope, local 
scope.



functionality

The features, operations, functions, or capability supported by a program or program component. 
Some examples of common functionality are serialization, in-place activation, OLE, and ODBC.

fundamental type

A data type that is built into the language. In C/C++, fundamental types can be divided into three 
categories: integral, floating, and void. Integral types are capable of handling whole numbers. Floating
types are capable of specifying values that have fractional parts. The void type describes an empty 
set of values.
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garbage collector

A process that periodically frees the memory used by objects that are no longer needed.

gateway

A host computer that connects networks that communicate using different protocols. For example, a
gateway connects a company's local area network to the Internet.

GDI

An executable program that processes graphical function calls from a Windows-based application 
and passes those calls to the appropriate device driver, which performs the hardware-specific 
functions that generate output. By acting as a buffer between applications and output devices, GDI 
presents a device-independent view of the world for the application while interacting in a device-
dependent format with the device.

general protection fault

An exception that is raised when an application attempts to read from or write to an area of memory
that is not owned by the application. Usually, an application must be terminated after a general 
protection fault.

GIF

A form of graphics compression. See also Joint Photographic Experts Group (JPEG).

global

Universal, in the sense of being related to an entire file, document, program, or other entity. For 
example, a global variable is one that is accessible from anywhere in the program.

global variable

A variable that is accessible from anywhere in a program. A global variable has storage and 
maintains a value throughout the program's execution. See also file scope.

globally unique identifier

See universally unique identifier.

glyph

The bitmap, collection of points, or collection of graphic commands that define a single character or 
symbol in a font. See also bitmap.

gopher

A client/server application that allows the user to browse large amounts of information. It presents the 
information to the user in a menu format. When capitalized, it refers to the original Gopher server 
developed at the University of Minnesota.

GPF

An exception that is raised when an application attempts to read from or write to an area of memory



that is not owned by the application. Usually, an application must be terminated after a general 
protection fault.

graphic object

One of the drawing tools, such as a pen, brush, bitmap, palette, and so on, that Windows provides 
for use in device contexts.

graphics device interface

An executable program that processes graphical function calls from a Windows-based application 
and passes those calls to the appropriate device driver, which performs the hardware-specific 
functions that generate output. By acting as a buffer between applications and output devices, GDI 
presents a device-independent view of the world for the application while interacting in a device-
dependent format with the device.

Graphics Interchange Format

A form of graphics compression. See also Joint Photographic Experts Group (JPEG).

group-box control

A labeled rectangle used to define a group of related controls (usually check boxes or radio 
buttons) in a dialog box. The group box itself does not set any options; it is simply a graphical 
device used to improve the usability of complex dialog boxes. See also radio group.

guarded body of code

A set of one or more statements for which an exception or termination handler provides 
protection.

GUID

See UUID.
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handler

1      In OLE, a DLL that resides in a client process and performs some tasks on behalf of the 
server, while delegating other tasks back to the server itself.
2      In general, a routine that manages a common and relatively simple condition or operation, such 
as error recovery or data movement.    See also message handler.

hash value

The value of a key that has been numerically manipulated to directly calculate either the location of its
associated record in a table or the starting point for a search for the associated record. If the key 
value is a character string, each possible character is assigned a numeric code to permit the 
numerical manipulation. The manipulation performed on the key value is known as the hashing 
function.

head

1      The beginning of an item, such as a list, nonscrolling region, string, or transmission queue.

2      In hardware, the read/write mechanism in a disk drive or magnetic tape drive, or the printing 
mechanism in a printer.

header control

In MFC, a window usually positioned above columns of text or numbers. The header control contains 
a title for each column, and it can be divided into parts. The user can drag the dividers that separate 
the parts to set the width of each column.

header file

An external source file, identified at the beginning of a program, that contains commonly used data 
types and variables used by functions in the program. The #include directive is used to tell the 
compiler to insert the contents of a header file into the program. See also C++ header file.

heap

1      Or free store.      A portion of memory reserved for a program to use for the temporary storage of 
data structures whose existence or size cannot be determined until the program is running. The 
program can request free memory from the heap to hold such elements, use it as necessary, and 
later free the memory. 

2      In sorting, a partially ordered complete binary tree.

heap allocation

Reserving memory for the needs of the program. See also heap, stack.

Help context

A string and a number (Help context ID) that an application passes during a call to Windows Help in 
order to locate and display a Help topic. See also Help map file, Help project file.

Help file

A file that contains text and graphics needed to communicate online information about an application. 



Each help file contains one or more topics a user can select by clicking hot spots, using the 
keyword search, or browsing through topics. Help files have a .HLP filename extension. See also 
Help topic.

Help map file

A file that defines Help context IDs corresponding to the IDs of dialog boxes, menu commands, and 
other resources in an application. The AppWizard file MAKEHELP.BAT calls the MAKEHM tool to 
generate this file from the contents of a RESOURCE.H file. The Help map file has a .HM filename 
extension. See also Help project file.

Help project file

A project file that controls how the Windows Help Compiler creates a Help (.HLP) file from topic files. 
The Microsoft Help Workshop is used to create a Help project file. The filename extension of a Help 
project file is .HPJ.

Help topic

The primary unit of information in a Help (.HLP) file. A topic is a self-contained body of text and 
graphics, similar to a page in a book. Unlike a page, however, a topic can hold as much information 
as you require. If there is more information in a topic than the Help window can display, scroll bars 
appear to let the user scroll through the information.

hexadecimal

Or hex.      The base-16 counting system, whose digits are 0 through F. The letters A through F 
represent the decimal numbers 10 through 15. Two hex digits are needed to represent 1 byte. See 
also binary.

hidden text

In a document file, special characters that are not normally printed or displayed on the screen. For 
example, in a rich-text format (.RTF) file for a Help topic, the following hidden text string generates 
a jump to another Help topic:
Jump textcontextstring@d:\path\file.hlp
high order

In a group of bits or bytes, the one that carries the most weight or significance. Within a byte, the 
leftmost bit is the high-order bit. Within a group of bytes, the byte-ordering convention (big-endian or 
little-endian) determines the position of the high-order byte.

high-performance file system

A fixed-disk file system that organizes the disk into volumes, rather than partitions and logical drives. 
HPFS supports long, mixed-case filenames and extended attributes, and implements several levels of
caching, for improved operating-system performance. The IBM OS/2 operating system supports 
HPFS. See also file allocation table file system, New Technology file system (NTFS).

highlighting

Altering the appearance of displayed characters as a means of calling attention to them — for 
example, by displaying them with higher intensity or by using reverse video (dark on light instead of 
light on dark, or vice versa). Highlighting is often used to denote characters to be deleted, copied, or 
otherwise acted upon.

hit count



The number of times a function or line of source code is called (or hit), as reported by the profiler 
when analyzing a program at run time. See also function profiling, line counting, line profiling.

hit-test code

A code that determines the location of the cursor. For example, HTLEFT means the cursor is in the 
left border of the window; HTMAXBUTTON means the cursor is in a Maximize button.

home page

The main page of a Web site as generated by the developer of the site. Although the home page is 
often the first page a visitor to the site sees, it is not the same as start page.

hook

1      A point in the Windows message-handling mechanism where an application can install a 
subroutine to monitor the message traffic in the system and process certain types of messages 
before they reach the target window procedure.
2      More generally, a location in a routine or program at which the programmer can connect or insert 
other routines for the purpose of debugging or enhancing functionality.

hook procedure

An application-installed procedure that monitors the system for events associated with either a 
specific thread or all threads in the system. For example, the hook code WH_GETMESSAGE 
installs a hook procedure that monitors messages posted to a message queue. See also callback 
function.

hot key

1      In Windows, an application-defined key combination used to obtain high-priority keyboard input 
from the user. For example, an application can have a hot key that allows the user to cancel a lengthy
operation.

2      A key combination that the user can create to perform an action quickly. See also accelerator key.

hot spot

The pixel in a cursor that marks the exact screen location affected by a mouse action, such as a 
button click. Mouse messages include the coordinates of the hot spot.

hourglass cursor

A cursor displayed in the form of an hourglass that indicates that the program is performing a lengthy 
task. The cursor can be displayed as a large hourglass, or as a smaller hourglass with an arrow.

HPFS

A fixed-disk file system that organizes the disk into volumes, rather than partitions and logical drives. 
HPFS supports long, mixed-case filenames and extended attributes, and implements several levels of
caching, for improved operating-system performance. The IBM OS/2 operating system supports 
HPFS. See also file allocation table file system, New Technology file system (NTFS).

HTML

A markup language derived from SGML. Used to create a text document with formatting 
specifications that tells a software browser how to display the page or pages included in the 
document.



HTTP

The Internet protocol used by World Wide Web browsers and servers to exchange information.    
The protocol makes it possible for a user to use a client program to enter a URL (or click a hyperlink) 
and retrieve text, graphics, sound, and other digital information from a Web server. HTTP defines a 
set of commands and uses ASCII text strings for a command language. An HTTP transaction 
consists of a connection, a request, a response, and a close.

HTTP server

Or Web server. A server that runs a Hypertext Transfer Protocol service or application. This 
protocol defines the procedures used when connecting a Web browser to a Web server.

hyperlink

The means used to jump to another Web page. It consists of both the display text the user sees and 
the URL of the reference. See also hypertext link.

hyperlink address

The path to an object, document, or page. A hyperlink address can be a URL or a UNC network 
path. Can also contain display text or sublocation information (for example, a database object, Word 
bookmark, or Microsoft Excel cell range to which the address points).

hyperlink base

A partial path based on a user-defined path. Use a hyperlink base if you want to move either the file 
that contains the hyperlink or the destination file separately and still maintain the hyperlink.

hypertext link

In a Web document, this is a reference to another Web document. The user does not actually 
see a URL in the document; instead, a highlighted reference contains a pointer to a link. The 
user clicks on the highlighted reference and the desired Web page is automatically retrieved. See 
also hyperlink.

Hypertext Markup Language

A markup language derived from SGML. Used to create a text document with formatting 
specifications that tells a software browser how to display the page or pages included in the 
document.

hypertext reference

Attribute of the HTML anchor element that identifies the anchor as a hyperlink. Its value determines 
the destination of the hyperlink.

Hypertext Transfer Protocol

The Internet protocol used by World Wide Web browsers and servers to exchange information.    
The protocol makes it possible for a user to use a client program to enter a URL (or click a hyperlink) 
and retrieve text, graphics, sound, and other digital information from a Web server. HTTP defines a 
set of commands and uses ASCII text strings for a command language. An HTTP transaction 
consists of a connection, a request, a response, and a close.



Glossary I

ICMP

An extension to the Internet Protocol that allows for the generation of error messages, test packets
and informational messages related to IP.

icon file

In Windows, a file that contains a bitmap of an icon. Icon files usually have a .ICO filename extension.

icon resource

An icon that is stored in an application's resource-definition file. At run time, an application can call 
the LoadIcon Windows function to retrieve the handle of the icon. Icon resources can be used to 
avoid device dependence, simplify localization, and enable applications to share icon shapes.

idle state

The state of a modal dialog box or menu when it has finished processing a message and it has no 
more messages waiting in its active message queue.

idle time

The period during which the application has an empty message queue. Idle time permits the 
processing of background tasks.

IEEE

A professional organization of computer hardware and software engineers. The institute has 
developed standards for many aspects of computer technology, such as network connectivity, and 
formats for representing floating-point numbers.

IETF

The primary working body developing standards for the Internet.

image list

In MFC, a collection of same-sized images contained in a single, wide bitmap. Image lists are used to
efficiently manage large sets of icons or bitmaps.

immediate rendering

In a data-transfer operation, making data immediately available to an application, versus making it 
available when requested (delayed rendering).

impersonation token

In Windows NT, an access token that has been created to capture the security information of a client 
process, allowing a server to impersonate the client process in security operations. See also 
primary token, privilege, security identifier (SID).

implementation

A description of the data structure used to represent an object's core state, definitions of the methods 
that can access the data structure, and information about the intended type of the object. Can also 
refer to a single function, where the function definition provides the implementation for that function.



implementation file

In MFC, the source code file (usually a C++ source file with a .CPP or .CXX filename extension) 
that contains a single class definition along with the code that implements that class's member 
functions. See also interface file.

implementation-defined

Behavior that depends on the implementation, with the range of possible behaviors often delineated 
by a standard.

import file

A file that describes the functions and data to be exported when an export (.EXP) file is referenced by
a linked program. The Incremental Linker (LINK.EXE) uses the export file to build a program that 
contains exports (usually a dynamic-link library), and it uses the import library to resolve 
references to those exports in other programs. Import library files usually have a .LIB filename 
extension. See also library file.

imported function

One called inside another executing entity, such as a DLL or executable file. Functions can be 
imported either through use of a .LIB import library, or by using the __declspec (dllimport) storage-
class modifier, a Microsoft-specific extension to the C language. This modifier explicitly defines the
client's interface to other services. See also exported function.

in-memory file

A file that behaves like a disk file except that its bytes are stored in RAM. An in-memory file is a 
useful means of transferring raw bytes or serialized objects between independent processes.

in-place activation

Or in-place editing, visual editing. The ability to activate an object within the context of its 
container document, as opposed to opening it in a separate window.

increment (++) operator

An operator that specifies that its integral or floating-point operand be increased by the integer 
value 1. An incremented pointer points to the next object. In the prefix form (++i]), the increment 
takes place before the value is used in expression evaluation; in the postfix form (i++), the increment
takes place after the value is used in expression evaluation. See also decrement (--) operator.

incremental link

The process of rebuilding only those program files that have a timestamp that is more recent than 
the last link, or updating only those parts of the program that have changed. An incrementally linked 
program is functionally equivalent to a program that is linked nonincrementally, but it differs from a 
nonincremental program in that it is prepared for subsequent incremental links and is larger as a 
result. See also incremental status file, full link.

incremental status file

A state file generated to hold status information for later incremental links of the program. The 
file has the same base name as the executable file or dynamic-link library and the filename 
extension .ILK. The incremental status file is created the first time the Incremental Linker (LINK.EXE) 



runs in incremental mode. LINK updates the file during subsequent incremental builds. LINK is the 
only tool that uses the .ILK file. See also incremental link.

Indexed Sequential Access Method

Pronounced EYE-sam. A scheme for decreasing the time necessary to locate a data record within a 
large database, given a unique key for the record. The key is the field in the record used to 
reference the record.

indirect memory operand

In an assembly-language instruction, a memory operand whose value is treated as an address that 
points to the location of the desired data.

indirection (*) operator

Or dereferencing operator.      In C/C++, a unary operator (*) that accesses a value indirectly, 
through a pointer. The operand must be a pointer value. The result of the operation is the value 
stored at the address to which the operand points. If the operand points to a function, the result is a 
function designator. If it points to a storage location, the result is an l-value designating the storage 
location. See also address-of (&) operator.

infix notation

Placing of operators between operands, as in (x+y)*z. C++ and Java binary operators use infix 
notation exclusively. Compare prefix notation, postfix notation.

inheritance

In object-oriented programming, a method for deriving new classes from existing classes. The 
derived class inherits the description of its base class(es), but can be extended by adding new 
member variables and functions and by using virtual functions. A class can inherit from a single 
base class (single inheritance) or from any number of direct base classes (multiple inheritance). A 
class derived using multiple inheritance has the attributes of all of its base classes.

inheritance hierarchy

A classification of items in which each item except the top one (known as the root) is a specialized 
form of the item above it. Each item can have one or more items below it in the hierarchy. In the Java 
class hierarchy, the root is the java.lang.Object class. In MFC, the root is the CObject class. See 
also root.

initialization file

In Windows, a file that an application uses to store information that otherwise would be lost when the 
application closes. Initialization files typically contain information such as user preferences for the 
configuration of the application. Initialization files usually have a .INI filename extension.

initializer

The portion of a declarator that specifies an initial value for an object or a variable.

inline assembler

1      A feature of the Visual C++ compiler that allows the use of assembly-language instructions in 
C/C++ source programs without extra assembly and link steps. The inline assembler is built into the 
compiler; therefore, a separate assembler is not needed. Inline assembly code can use any C/C++ 



variable or function name that is in scope. 
2      Assembly-language code that is inserted into C/C++ source code. The _asm keyword 
preceding an assembly-language statement or block of statements invokes the inline assembler at 
compile time.

inline file

A file that contains text specified in the makefile. The name of file can be used in commands as input 
(for example, a LINK command file), or it can pass commands to the operating system. The file is 
created on disk when a command that creates the file is run.

inline function

1      In C++, a function defined in the body of a class declaration. Inline functions are typically one- 
or two-line functions used to return information about an object's state.

2      A function whose declaration is preceded by the keyword inline, instructing the compiler to 
replace calls to that function with the code of the function body. This substitution occurs only at the 
compiler's discretion. For example, the compiler does not expand a function inline if its address is 
taken or if it is too large to expand inline.

insertion (<<) operator

Or output operator, put-to operator.      In C++, the left-shift operator, overloaded (in the 
iostream library) to provide formatted output. The left operand must be one of the predefined output 
streams (cout or cerr) and the right operand can be any valid C++ expression. See also extraction 
(>>) operator, overloaded operator.

inside-out

In OLE, a model for in-place objects (for example, windows) that the user can activate with a single 
click. An inside-out object remains visible to the user when its user interface is deactivated. See also
outside-in.

instance

1      In general, an object of a particular class.
2      In Java, an instance of a class is created using the new operator followed by the class name.

3      In C++, an instance can be created by defining it on the stack. In this case, the new keyword is 
not used. You can also instantiate an OLE object by calling the OLE API CoCreateInstance.

instance handle

A handle that Windows assigns to each copy of a loaded application or dynamic-link library (DLL)
in a multitasking system. Every window class requires an instance handle to identify the application or
DLL that registered the class. See also task handle.

instance method

Any method that can be invoked using an instance of a class, but not using the class name. 
Instance methods are defined in class definitions. Called nonstatic member functions in C++. See 
also class method.

instance variable



Any item of data that is associated with a particular object. Each instance of a class has its own copy
of the instance variables defined in the class. Called member variables in C++. See also class 
variable.

Institute of Electrical and Electronics Engineers

A professional organization of computer hardware and software engineers. The institute has 
developed standards for many aspects of computer technology, such as network connectivity, and 
formats for representing floating-point numbers.

integral type

A general category of arithmetic data types that are capable of storing an integer (whole number). The
data types char, short, int, long, and enum are integral types. The optional keywords signed 
and unsigned can precede or follow any of the integral types except enum, or these keywords 
can also be used alone as type specifiers, in which case they are understood as signed int and 
unsigned int, respectively. See also floating type.

Integrated Services Digital Network

A type of digital communications service offered by telephone companies. It can carry data, voice, 
and video over specially conditioned high-speed telephone lines delivering two 64,000 bps bearer 
channels and one 16,000 bps data signaling channel.

interface

1      In the Component Object Model, a set of related functions; a description of an abstract type.

2      In Java, a group of methods that can be implemented by several classes, regardless of where the
classes are in the class hierarchy.

3      An IDL keyword used by the MIDL compiler for generating interface declarations.

interface file

In MFC, the source header (.H) file that contains a single class declaration and any other 
information needed to use the class. See also implementation file.

internal linkage

Specifies that the names of objects and functions should refer only to program elements inside their 
own translation units. The names are not shared with other translation units. The keyword 
static before a name declaration ensures internal linkage. See also external linkage.

Internet

A collection of computer networks that connects millions of computers around the world.

Internet Control Message Protocol

An extension to the Internet Protocol that allows for the generation of error messages, test packets
and informational messages related to IP.

Internet Engineering Task Force

The primary working body developing standards for the Internet.

Internet Protocol



The basic protocol of the Internet. It enables the delivery of individual packets from one host to 
another. It makes no guarantees about whether or not the packet will be delivered, how long it will 
take, or if multiple packets will arrive in the order they were sent. Protocols built on top of this add the 
notions of connection and reliability.

Internet Relay Chat

A multi-user system where people convene on channels (a virtual place, usually with a topic of 
conversation) to talk in groups or privately on the Internet.

Internet server application

Internet server extension DLL.

Internet Server Application Programming Interface

A set of functions for Internet servers, such as a Windows NT Server running Microsoft Internet 
Information Server (MIIS).

Internet server extension DLL

Or Internet server application (ISA). A DLL that can be loaded and called by some HTTP servers. 
Used to enhance the capabilities of applications that extend a Web server.

Internet server extensions

An application that processes server requests, including Common Gateway Interface (CGI) and 
ISAPI applications.

Internet server filter

A routine that receives notification of server events such as URL mapping and logon requests, and
filters, examines, or changes data to and from the browser or Web server.

Internet Service Provider

A company that provides access to end users of the Internet, as opposed to Network Service 
Providers (NSP's).

interpreter

A program that can execute code that is not native to the machine it is being run on. Java programs 
are often run by an interpreter that decodes the bytecodes that make up the program. See also JIT 
compiler.

intranet

A network within an organization, usually connected to the Internet via a firewall, that uses protocols
such as HTTP or FTP to enhance productivity and share information.

intrinsic function

1      In certain high-level programming languages, such as FORTRAN, a function that is part of the 
language. The compiler automatically links intrinsic functions to the program without any 
additional effort on the programmer's part. Programs that use intrinsic functions are faster because 
they do not have the overhead of function calls, but they may be larger due to the additional code 
generated.



2      In Microsoft C++, a library function, such as strcmp or strcpy, that has an intrinsic form. Use of 
the #pragma intrinsic compiler directive generates these functions as inline code rather than 
as function calls.

IP

The basic protocol of the Internet. It enables the delivery of individual packets from one host to 
another. It makes no guarantees about whether or not the packet will be delivered, how long it will 
take, or if multiple packets will arrive in the order they were sent. Protocols built on top of this add the 
notions of connection and reliability.

IP address

The Internet protocol address which is a 32-bit address assigned to a host. The IP address has a host
component and a network component.

IP number

An Internet address that is a unique number consisting of 4 parts separated by dots, sometimes 
called a dotted quad (for example, 198.204.112.1). Every Internet computer has an IP number and 
most computers also have one or more domain names that are plain-language substitutes for the 
dotted quad.

IRC

A multi-user system where people convene on channels (a virtual place, usually with a topic of 
conversation) to talk in groups or privately on the Internet.

ISA

Internet server extension DLL.

ISAM

Pronounced EYE-sam. A scheme for decreasing the time necessary to locate a data record within a 
large database, given a unique key for the record. The key is the field in the record used to 
reference the record.

ISAPI

A set of functions for Internet servers, such as a Windows NT Server running Microsoft Internet 
Information Server (MIIS).

ISAPI filter

An Internet server filter packaged as a dynamic-link library that runs on ISAPI-enabled servers.

ISDN

A type of digital communications service offered by telephone companies. It can carry data, voice, 
and video over specially conditioned high-speed telephone lines delivering two 64,000 bps bearer 
channels and one 16,000 bps data signaling channel.

ISO/OSI

International Organization for Standardization/Open Systems Interconnection

ISP



A company that provides access to end users of the Internet, as opposed to Network Service 
Providers (NSPs).



Glossary J

Java

A programming language similar to C++. Java is currently popular because it is compiled to machine-
independent bytecode. This allows programmers to write one kind of program code for all platforms 
(Macintosh, Windows 3.x, Windows NT, Windows 95, UNIX). Software components written in Java for
the Web are called applets. Java applets access code libraries on local clients and can download 
additional class files from the server.

JIT compiler

Just-In-Time compiler for Java. The JIT compiler takes the Java bytecode (which is machine-
independent) and compiles it on demand into native code for the target machine, giving faster 
execution. Since JIT compilers operate on the client machine, they preserve the platform-
independence of the compiled Java program.

join

A database operation that combines records from two or more tables, based on an exact match of 
key values in these tables. Once a recordset has been created based on a join, it functions as if the 
records were all in one table.

Joint Photographic Experts Group

An algorithm for graphics file storage, supported by many Web browsers. JPEG was developed for
compressing and storing photographic images and is best used for graphics containing many colors, 
such as scanned photos. Most files that are compressed using JPEG are stored in a file format 
called JFIF (JPEG File Interchange Format). See also Graphics Interchange Format (.GIF).

JPEG

An algorithm for graphics file storage, supported by many Web browsers. JPEG was developed for 
compressing and storing photographic images and is best used for graphics containing many colors, 
such as scanned photos. Most files that are compressed using JPEG are stored in a file format 
called JFIF (JPEG File Interchange Format). See also Graphics Interchange Format (.GIF).

jump

A word, phrase, or button in a Help topic that, when clicked, takes the user to another topic screen in 
the Help system.

jump statement

A statement that either transfers control immediately to another location in the function or returns 
control from the function. In C++, the jump statements are break, continue, return, and goto.



Glossary K

kernel

The core component of the operating system. The kernel schedules activities (threads) for the 
computer processor to perform, and it handles interrupts and exceptions. If the computer has multiple
processors, the kernel synchronizes activity among the processors to optimize performance.

key value

A field or expression used to identify a record; often used as the index field for a database table.

keyboard accelerator

See accelerator key.

keyword

Or reserved word.      A word that has special meaning to a program or in a programming language.
Reserved words usually include those used for control statements, data declarations, and the like. A 
reserved word can be used only in certain predefined circumstances; it cannot be used in naming 
functions, variables, structures, labels, classes, or user-generated tools such as macros.



Glossary L

l-value

The value on the left side of an assignment statement that represents a storage region's memory 
location. The l-value is an expression that evaluates to a type other than void and designates a 
location in memory (a variable, array, or structure element, for example). See also r-value.

label

1      In a C or C++ function body, a unique name followed by a colon (:). Labels can denote 
statements to which a goto statement can branch. In a switch statement, the labels preceded by the 
keyword case list values to be compared to the expression at the top of the switch statement. See 
also labeled statement.

2      In user-interface design, application-defined text associated with a graphical element such as a 
button or check box.

3      In OLE, text describing an object that is linked or embedded as an icon.

labeled statement

In C/C++, a statement preceded by a label. A labeled statement allows program control to be 
transferred to it from a goto statement or back to the top of a switch statement.

language identifier (ID)

A 16-bit value that identifies a language and, where appropriate, the variant of the language being 
used. A language identifier is a combination of a sublanguage identifier and a primary language 
identifier. For example, if the primary language identifier specifies English, the sublanguage identifier 
might specify Australian English. See also locale identifier (LCID).

LCID

A 32-bit value identifying the language and sublanguage for a locale. The locale identifier is used to 
customize string handling. See also code page, language identifier (ID).

lead byte

In double-byte character sets and multibyte character sets, the first byte of a two-byte 
character. The lead byte signals that both it and the following byte are to be interpreted as a single 
character. See also trail byte.

left outer join

A database term that describes the relationship between two tables on which a query is run. If two 
tables are connected with a left outer join, the resulting recordset contains all records from the table 
on the left but only those records from the table on the right where the joined fields are equal. See 
also right outer join.

lexical analyzer

Or lexer.      The part of a compiler, interpreter, or other translator that parses character sequences 
(separated by white space) in the source code into individual tokens. See also parser.

library assert



A macro that identifies program errors during development. The argument given to ASSERT 
should be chosen so that it holds true only if the program is operating as intended.

library file

A Common Object File Format (COFF) file generated by the Microsoft 32-bit library manager tool, 
LIB, for standard and import libraries. The default filename extension for these files is .LIB. See 
also dynamic-link library (.DLL), static-link library.

library version

1      One of the available configurations of a library. For example, a library might have a static version 
and a dynamic-link version, both of which are available as debug and release versions. The library
version used during linking is usually determined by the project type and settings.

2      One of the publicly released versions of a library — for example, Microsoft Foundation Class 
Library version 4.0.

lifetime

The time during program execution that a variable, function, object, or session exists and is 
available for use, or the duration of the program itself.

Lightweight Remote Procedure Call

In OLE, a protocol for interprocess communication on a single machine. See also Remote Procedure 
Call (RPC).

line counting

A run-time analysis of a program in which the profiler reports how many times each line of source 
code was executed. See also function counting, line coverage, line profiling.

line coverage

A run-time analysis of a program in which the profiler reports which lines of source code were 
executed at least once. See also function coverage, line counting, line profiling.

line profiling

A run-time analysis of a program in which the profiler reports information about the execution of the 
lines of source code, including line counting and line coverage. Line profiling is useful for checking 
the validity of an algorithm. See also function profiling.

line-continuation character

The backslash character (\) when it is placed at the end of a line. The line-continuation character 
causes the compiler to ignore the following newline character and to treat the next line as a 
continuation of the current line.

linefeed character

A control character that advances a printer or insertion point to a new line. This character can have
a different textual representation on different platforms, but it always has the ASCII value of 10. See 
also carriage return–linefeed (CR-LF) pair.

link



1      The Microsoft 32-Bit Incremental Linker (LINK.EXE). See also linker.

2      To combine object files and libraries to form an executable file or dynamic-link library.

3      In OLE, a connection between two documents. A link has three properties: the name of its 
source data, its type (or class, as it is known internally), and its updating basis (either automatic or 
manual). Also, as a verb, it means to connect two documents with a link.

link time

The period of time required by the linker to combine (link) object files and libraries during 
compilation of a program, or the point in time when these files are combined. See also linker.

linkage specification

The protocol for linking functions (or procedures) written in different languages. Function calling 
conventions are affected by the linkage specification selected. An example of a linkage 
specification is extern C. See also external linkage, internal linkage.

linked item

Or linked object.      In OLE, an item in a compound document whose data is stored in a separate 
file rather than in the document's file. A linked item must be edited in a separate window. See also 
embedded item.

linked list

In programming, a data structure consisting of nodes or elements connected by pointers. A singly 
linked list has one pointer in each node, pointing to the next node in the list; a doubly linked list has 
two pointers in each node, pointing to the next and previous nodes. In a circular list, the first and last 
nodes of the list are linked together.

linker

A utility that combines object files and libraries to create an executable file or dynamic-link 
library. During the linking process, the linker resolves external references such as a call to a library
routine by the program.

linking and embedding

Two methods available in OLE for storing items inside a compound document when those items 
were created in another application. An embedded item is stored as part of the compound 
document that contains it. A linked item stores its data in a separate file. See also Object Linking 
and Embedding (OLE).

list view control

A Windows Common Control that displays a collection of items each consisting of an icon and a label.

list-box control

In Windows, a child window that contains a list of items that can be selected by the user. List boxes 
can permit the selection of one item or multiple items. See also combo-box control.

listserv

An Internet application that automatically serves mailing lists by sending electronic newsletters to a 
stored database of Internet user addresses. Although some listservs are moderated, users can often 



handle their own subscribe/unsubscribe actions without requiring anyone at the server location to 
personally handle the transaction.

literal

A value, used in a program statement, that is expressed directly rather than as a named constant or 
the contents of a variable. For example, in the statements

i = 25; 
c = 'a';
cout << Hello;
the values 25, 'a', and Hello are literals. See also manifest constant, string literal.

little-endian

One of two byte-ordering conventions used on different machines. In little-endian addressing, the 
address points to the least significant byte of the word. Intel 80x86 and DEC RISC computers are 
little-endian machines. See also big-endian.

load time

The period of time required to place a program's executable files into memory prior to execution, 
or the point in time when the files are loaded.

loaded state

In OLE, the status of a compound-document object (either a linked or embedded item) whose 
handler is loaded in memory but whose server is not running. See also running state.

local

1      In programming, describes an object, memory location, or variable whose scope or lifetime 
is limited. 

2      A Microsoft Windows NT keyword that identifies the local attribute, which can be applied to 
individual functions or to the interface as a whole.

3      In distributed systems, descibes an operation that is performed by the current application rather 
than by another application on the same computer or on a remote computer.

4      In networking, describes a device that can be accessed directly rather than by means of a 
communications line. 

5      In general, an adjective describing an item or operation that is close at hand or restricted to a 
particular area.

local class

1      A class declared inside a block. 

2      Or application local class.      In Windows, any window class that an application registers for its 
exclusive use. Although an application can register any number of local classes, most 
applications register only one. This window class supports the window procedure of the application's
main window. Windows destroys a local class when the application that registered it closes.

local machine

Or local computer.      A computer that is accessed directly by the user rather than through an 
intermediate computer using a communications device. The opposite of a remote machine.



local object

1      In C++, an object created inside a function or smaller enclosing block. A local object has 
scope only within the block in which it is created. 
2      In OLE, an object (that is not an embedded object) inside a container. Sometimes referred to
as a cross-process object.

local scope

In C++, the degree of visibility afforded to a name (a variable, for example) when it is declared within
a block of code. The name is accessible only from the point of declaration to the end of the block in 
which it is declared. See also class scope, file scope, function scope, function-prototype scope.

local variable

Or automatic variable.      A variable declared within a function body, or smaller enclosing block, 
and not declared as static, that exists only within the scope of the enclosing curly braces ({ }). If a 
local variable has an initializer, it is initialized every time it is created and its contents are 
undefined when the function returns.

locale

The national and cultural environment in which a system or program is running. The locale 
determines the language used for messages and menus, the sorting order of strings, the keyboard 
layout, and date and time formatting conventions. See also code page, locale identifier (LCID).

locale identifier

A 32-bit value identifying the language and sublanguage for a locale. The locale identifier is used to 
customize string handling. See also code page, language identifier (ID).

locale-specific

Behavior that depends on local conventions of nationality, culture, and language, such as language, 
money format, and date format.

locking mode

A strategy for locking records in a recordset during update. A record is locked when it is read-only 
to all users but the one currently entering data in it. See also optimistic locking, pessimistic locking.

logical brush

An ideal description of a brush bitmap. A logical brush describes all the attributes (style, color, and so 
on) specified by the application that created it, although some may not be representable on available 
output devices. Windows also provides seven predefined logical stock brushes. See also brush, 
physical brush.

logical color palette

An array of colors created by an application that can be selected into a device context and used for 
graphics output. A logical color is an individual color in the PALETTE array. An application using a 
logical color palette can pass a COLORREF value, instead of an explicit red, green, blue (RGB) 
value, to GDI functions that expect a color. See also color palette, device context (DC).



logical coordinate system

A conceptual coordinate system that a program uses when giving drawing commands. Windows 
converts logical coordinates to the output device's physical coordinates when it renders the image.

logical font

An ideal description of a font. The font itself is described by the attributes (height, width, orientation, 
and so on) defined for it by an application. Windows also provides six predefined logical stock fonts. 
Before an application can begin drawing text with a logical font, it must find the closest match from 
among the physical fonts stored on the device or in the operating system. See also font mapper, 
physical font.

logical operator

An operator that performs Boolean evaluations on its operands. The logical-NOT (!) operator 
produces the value 0 if its operand is true (nonzero) and the value 1 if its operand is false (0). The 
logical-AND (&&) operator produces the value 1 if both operands have nonzero values; otherwise, it 
produces the value 0. The logical-OR (||) operator produces the value 1 if either of its operands has a 
nonzero value. See also bitwise operator.

logical shift

Or bitwise shift.      A bitwise operation wherein the bits in the first operand are shifted by the 
number of positions specified by the second operand. The operator specifies the direction the bits are
shifted. See also arithmetic shift.

logical unit

A conceptual unit of measure for graphics device interface (GDI) functions. A logical unit is converted 
to a device, or physical, unit (for example, to a number of pixels or to a distance in inches) when an 
image is rendered on the output device. By default, GDI considers logical units to be equal to device 
units, meaning that 1 logical unit equals 1 pixel on the screen.

logical view

A view expressed in terms of logical coordinates. A logical view can change its scaling when it is 
rendered onto an output device such as a display monitor.

lookup table

A reference table that maps an index or key to a value to be looked up and returned. A lookup table 
is often used as an alternative to lengthy run-time calculations.

loop

1      A set of statements in a program executed repeatedly, either a fixed number of times or until a 
condition is true or false.

2      In an event-driven state machine, an action that returns control to the original state, either 
directly or through a series of state transitions.

loss of significance

In programming, a potential error caused by presenting an argument to a math function that is 
either so large or so small that the operation returns a value that has lost most or all of the significant 
digits of the original argument. See also underflow.

low order



A description applied to the rightmost element in a group — the one that carries the least weight or 
significance. For example, the low-order bit in a byte would be the rightmost one.

LRPC

In OLE, a protocol for interprocess communication on a single machine. See also Remote Procedure 
Call (RPC).

luminance

In graphics, the perceived brightness of a surface or pixel. Luminance often refers to as a weighted 
average of red, green, and blue color values that gives the perceived brightness of the combination. 
See also red, green, blue (RGB); red, green, blue, alpha (RGBA).
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machine code

The ultimate result of the compilation of assembly language or any high-level language, such as C+
+ sequences of bytes that are loaded and executed by a microprocessor. Machine code is the only 
language that computers understand; all other programming languages represent ways of structuring 
human language so that humans can get computers to perform specific tasks.

Macintosh binary resource file

A Macintosh resource file that has been created from a Windows resource script (.RC) and 
compiled using the Windows Portability Library version of the Windows Resource Compiler 
(RC.EXE). By default, .RSC is the filename extension for Macintosh binary resource files.

Macintosh Resource Compiler

A command-line tool, MRC.EXE, controlled by a .R resource script file, that compiles an 
application's Macintosh-specific resources.

macro

1      In C and C++, a name defined by the #define directive that specifies replacement text for 
subsequent invocations of the macro in the translation unit.
2      In applications, a set of keystrokes and instructions recorded and saved under a short key code 
or macro name. When the key code is typed or the macro name is used, the program carries out 
the instructions of the macro.

macro definition

1      In a C/C++ source file, the #define preprocessor directive, followed by an identifier, followed 
by an expression or statement. During compilation, every occurence of the identifier as a token 
(that is, not in a comment or a literal string) is replaced with the expression.
2      In general, a name and a set of instructions that are recorded in a program so that the 
instructions can be substituted for the name.

macro expansion

In C/C++, the process of replacing a macro name (defined with a #define directive) in the source 
code with the body of the macro during compilation.

main application window

Or main window.      In an SDI application, the window that serves as the primary interface between 
the user and the application.

main frame window

The primary window responsible for coordinating the frame with its view. In an SDI application, the 
document frame window is also the main frame window. In an MDI application, document 
windows are child windows displayed in the main frame window. The styles and other 
characteristics of frame windows are inherited from the main frame-window class.



main message 

The main loop in an application that retrieves messages from a message queue and dispatches 
them to the appropriate window procedures. The main message loop takes over when there is no 
secondary loop to handle a particular message. Every application for Windows has a main 
message    See also message queue.

major version number

In a software version number, the number on the left of the decimal point. For example, the major 
version number of Windows NT version 3.51 is 3. See also minor version number.

makefile

A file that contains all commands, macro definitions, options, and so on to specify how to build 
the projects in a project workspace. A makefile has the filename extension .MAK and usually has 
the same base name as the workspace configuration (.MDP) file.

manifest constant

Or symbolic constant.      In C/C++, an identifier defined in a #define preprocessor directive to 
represent a constant value. For example, #define PI 3.14 declares a manifest constant 
named PI. In C++, the keyword const can be used in place of the #define directive for declaring a 
constant.

mapfile

A text file that contains information about the program being linked, including the groups in the 
program and a list of public symbols. The linker names the mapfile with the base name of the 
program and the filename extension .MAP.

MAPI

A set of functions that is part of the Win32 API that applications use to create, manipulate, transfer, 
and store various kinds of communications, such as e-mail messages. It provides application 
development tools for defining message purpose and content, and allows flexible management of 
stored messages. MAPI also provides a common development interface for creating communication-
enabled and communication-aware applications independent of the underlying messaging system.

marshaling

In OLE, the process of packaging and sending interface parameters across process boundaries. 
See also Remote Procedure Call (RPC).

mask

1      A binary value used to selectively screen out or let through certain bits in a data value. 

2        (verb) An operation used to select certain bits from a data value, by using a logical operator to 
combine the mask and the data value. For example, the mask 0x3F, when used with the logical-
AND &&) operator, removes (masks off) the two uppermost bits in an 8-bit data value but does not 
affect the rest of the value.

mask bitmap

A bitmap that selectively lets through or screens out values in another bitmap. This is accomplished 



by combining the two bitmaps in a bitwise logical operation.

maximized window

An application window enlarged to fill the entire desktop, a document window enlarged to fill the 
entire application workspace, or a client window enlarged to fill the client area of the client window. 
See also minimized window.

MBCS

A character set in which each character is represented as either a 1-byte or 2-byte value. The 
standard ASCII character set is a subset of the MBCS, which is used for languages that require a 
set of more than 256 characters. See also double-byte character set (DBCS), lead byte, trail byte, 
Unicode.

MDI

The standard user-interface architecture for Windows-based applications. A multiple document 
interface application enables the user to work with more than one document at the same time. Each
document is displayed within the client area of the application's main window. See also child 
window, client area, single document interface (SDI).

member

In C/ C++, one of the elements of a structure, union, or (in C++) a class. In a class, both variables 
and functions are considered members of the class.

member function

In C++, a function declared inside a class definition. A class's member functions are used to get 
and set data members, display information to the user, and manipulate data according to the needs of
the program. See also data member.

member-access control

Part of the functionality of C++ that prevents data from being used in ways that the programmer did
not intend. Member-access control is implemented by specifying class members as private, 
protected, or public.

memory allocation

A response by the operating system to a request from a program for memory. The two basic types of 
memory allocation are static allocation, in which memory is set aside when the program starts and 
remains allocated while the program is running, and dynamic allocation, in which memory is allocated
and deallocated while the program is running.

memory block

A section of random-access memory temporarily assigned to a program by the operating system.

memory device context

A block of memory that represents a display surface. A memory device context can be used to 
prepare images in memory before copying them to the actual display surface of the compatible 
device.

memory leak



A loss of memory resources that occurs when memory is allocated on the heap and never 
deallocated to make it available for reuse.

memory model

The approach used to address the code and data used in a computer program. The memory model 
dictates how much memory can be used in a program for code and how much for data. Most 
computers with a flat address space support only a single memory model. Computers with a 
segmented address space usually support multiple memory models. For example, in the 16-bit 
Microsoft C small memory model, code, data, and data arrays can each be a maximum of 64K in total
memory.

memory space

See address space.

menu resource

A collection of information that defines the appearance and function of an application menu. This 
information includes the text strings that appear in an application's menu bar, menu-item 
identifiers, the arrangement of the menus and status of menu items.

menu-item identifier

Or menu-item ID.      The command identifier chosen for a menu command during the creation of a 
menu item. Menu-item identifiers can be preassigned values (for example, assigned by the Microsoft 
Foundation Class Library) or values specified by the programmer. ID_EDIT_CLEAR_ALL is the 
preassigned menu-item ID for a Clear All command on the Edit menu.

message

A structure or set of parameters used for communicating information or a request. Messages can be 
passed between the operating system and an application, different applications, threads within an 
application, and windows within an application.

message box

A window that displays information to the user. For example, a message box can inform the user of 
a problem that the application has encountered while carrying out a task.

message filter

A filter that an application uses to retrieve specific messages from the message queue (while 
ignoring other messages). The filter is a range of message identifiers (specified by a first and last 
identifier), a window handle, or both.

message handler

In Windows, an object, such as a view or frame window, that provides handler functions to 
process messages.

message handling

The act of responding to messages received from the operating system. Applications use message-
handling functions to process messages.

message loop



A program loop that retrieves messages from a thread's message queue and dispatches them to 
the appropriate window procedures. See also message queue.

message map

A mechanism to route Windows messages and commands to the windows, documents, views, and 
other objects in an MFC application. Message maps map Windows messages, commands from 
menus, toolbar buttons, accelerators and control-notification messages. A collection of macros in a 
class's source (.CPP) file specify which functions will handle various messages for the class.

message pump

A program loop that retrieves messages from a thread's message queue, translates them, offers 
them to the dialog manager, informs the MDI manager about them, and dispatches them to the 
application. See also message queue.

message queue

A repository for window messages awaiting processing by a thread. The system message queue 
holds mouse and keyboard input waiting to be passed to a thread's message queue. A thread's 
message queue holds messages waiting to be retrieved by a thread's message loop.

message-driven

Or event-driven.      A programming model in which the state of the running program changes in 
response to user actions and other events. These events cause the operating system to send 
messages to the part of the application that can handle the event.

message-handler function

In Windows, a function that responds to a message using parameters that have been translated 
from wParam and lParam and passed to the function. A message-handler function might track mouse 
activity or call member functions of the document to update its data.

message-map entry

An individual item in a message-map table that specifies the handler for a particular message. The
framework searches the table for each incoming message and calls the handler for it 
automatically. See also message map.

message-map macro

One of the macros supplied by the Microsoft Foundation Class Library and used in a message map 
to specify which messages will be handled by which functions. Message-map macros are available to
map Windows messages, command messages, and ranges of messages.

Messaging Application Programming Interface

A set of functions that is part of the Win32 API that applications use to create, manipulate, transfer, 
and store various kinds of communications, such as e-mail messages. It provides application 
development tools for defining message purpose and content, and allows flexible management of 
stored messages. MAPI also provides a common development interface for creating communication-
enabled and communication-aware applications independent of the underlying messaging system.

metafile



A collection of structures that stores a picture in a device-independent format. A metafile defines an 
image as coded lines and shapes. Win32 uses enhanced-format metafiles, which have a .EMF 
filename extension. Windows metafiles, which have a .WMF filename extension, are used in 
Windows 3.x.

method

In object-oriented programming, a procedure that provides access to an object's data. In C++, 
public member functions are the equivalent of methods.

metric

1      A dimension (width or height) of a display element, such as a cursor.

2      One of the attributes of a font as described in a font specification. For example, the character 
placement and line-spacing metrics enable an application to compute device-independent line 
breaks that are portable across screens, printers, typesetters, and even platforms.

MFC

A set of C++ classes that encapsulate much of the functionality of applications written for the 
Microsoft Windows operating systems.

Microsoft Foundation Class Library

A set of C++ classes that encapsulate much of the functionality of applications written for the 
Microsoft Windows operating systems.

Microsoft Internet Information Server

A Web server integrated into Windows NT Server which provides FTP, HTTP, and gopher services.

MIIS

A Web server integrated into Windows NT Server which provides FTP, HTTP, and gopher services.

MIME

A standard that allows binary data to be published and read on the Internet. The header of a file with 
binary data contains the MIME type of the data; this informs client programs (Web browsers and 
mail packages, for instance) that they will need to handle the data some way other than they handle 
straight text. For example, the header of a Web document containing a JPEG graphic contains the 
MIME type specific to the JPEG file format. This allows a browser to display the file with its JPEG 
viewer, if one is present.

mini-server application

A type of server that can only be launched from a container and that only supports embedding, not 
linking. Objects created by mini-servers are always stored within compound documents, never as
individual files. Microsoft Draw is an example of a mini-server. See also full-server application.

minimal rebuild

A feature that permits the build engine to analyze dependencies within your project and to skip 
compilation of files that it detects are unaffected by a change, even if those files include changed 
headers.



minimized window

A window that has been shrunk to an icon. See also maximized window.

minor version number

In a software version number, the number on the right of the decimal point. For example, the minor 
version number of Microsoft Windows NT version 3.51 is 51. See also major version number.

mnemonic key

See access key.

mnemonics

In a graphical user interface, underlined letters in the text of menu and dialog-box items. When the 
menu and dialog-box items are active, the user can select the item by pressing the key that 
corresponds to the underlined letter. See also access key.

modal

A restrictive or limiting interaction created by a given condition of operation.    Modal often describes a 
secondary window that restricts a user's interaction with other windows. A secondary window can be 
modal with respect to its primary window or to the entire system. A modal dialog box must be closed 
by the user before the application continues. See also modeless, system modal dialog box.

modal loop

A message-processing loop during which the system retrieves and dispatches messages without 
allowing an application the opportunity to filter the messages in its main message 

modeless

Not restrictive or limiting interaction. Modeless often describes a secondary window that does not 
restrict a user's interaction with other windows. A modeless dialog box stays on the screen and is 
available for use at any time but also permits other user activities. See also modal.

modifier

1      In C and C++, a reserved word in a declaration that qualifies the identifier. The storage-class
specifier extern and the calling-convention keyword __declspec(thread) are examples of 
modifiers.

2      Generally, anything that limits or restricts meaning, as in a modifier flag.

modifier key

A keyboard key that changes the action of normal input when it is pressed. For example, CTRL, ALT, 
and SHIFT are modifier keys.

module-definition file

A text file that contains one or more statements describing various attributes of an executable 
module. Module-definition files usually have a .DEF filename extension. See also dynamic-link 
library file.

moniker

An object that supports the IMoniker interface, which includes the IPersistStream interface; thus, 



monikers can be saved to and loaded from streams. Monikers can be saved to persistent storage,
and they support binding.

Mosaic

A World Wide Web browser written by NCSA.

most recently used

A file list, control of which is supported by the CRecentFileList class in MFC. Files can be added to 
or deleted from the MRU file list. The file list can be read from or written to the registry or an .INI file, 
and the menu displaying the MRU file list is updatable.

mount

To make a volume (a physical disk) accessible to a computer's file system. The volume could be a 
local drive or one accessed through a network connection. The term usually describes accessing 
disks in Apple Macintosh and UNIX-based computers.

mouse capture

The act of channeling mouse input to a specific window without regard to the position of the mouse-
cursor hot spot.

mouse event

An input event that occurs whenever the user moves the mouse, or presses or releases a mouse 
button. Windows converts mouse input events into messages and posts them to the appropriate 
thread's message queue. See also mouse message.

mouse message

A message sent to a window when a mouse event occurs while the cursor is within the borders of 
the window, or when the window has captured the mouse. Mouse messages are divided into two 
groups: client-area messages and nonclient-area messages. See also mouse capture.

Moving Picture Experts Group

Compression algorithms for both video and sound. There are multiple standard levels for MPEG 
(MPEG1, MPEG2, and so on). Movies saved in the MPEG format are highly compressed and 
consume much less disk space than would normally be required.

MP

The Internet Engineering Task Force (IETF) standard for aggregating multiple ISDN B channels using 
synchronous PPP framing.

MPEG

Compression algorithms for both video and sound. There are multiple standard levels for MPEG 
(MPEG1, MPEG2, and so on). Movies saved in the MPEG format are highly compressed and 
consume much less disk space than would normally be required.

MRC

A command-line tool, MRC.EXE, controlled by a .R resource script file, that compiles an 
application's Macintosh-specific resources.



MRU

A file list, control of which is supported by the CRecentFileList class in MFC. Files can be added to 
or deleted from the MRU file list. The file list can be read from or written to the registry or an .INI file, 
and the menu displaying the MRU file list is updatable.

multibyte character set

A character set in which each character is represented as either a 1-byte or 2-byte value. The 
standard ASCII character set is a subset of the MBCS, which is used for languages that require a set 
of more than 256 characters. See also double-byte character set (DBCS), lead byte, trail byte, 
Unicode.

multiline edit control

A text box that displays more than one line of text. In a multiline edit control, data that is too long to fit 
on one line can either wrap to the next line or extend beyond the right boundary of the box.ox. See 
also single-line edit control.

Multilink PPP

The Internet Engineering Task Force (IETF) standard for aggregating multiple ISDN B channels using 
synchronous PPP framing.

multiple document interface

The standard user-interface architecture for Windows-based applications. A multiple document 
interface application enables the user to work with more than one document at the same time. Each
document is displayed within the client area of the application's main window. See also child 
window, client area, single document interface (SDI).

multiple document types

More than one kind of document — for example, a text document and a graphics document. In 
an application (such as Microsoft Excel) that supports multiple document types, each document 
type puts its own menus into the menu bar and changes the main frame window's caption.

multiple-selection list box

A list box in which more than one item can be selected at the same time.

Multipurpose Internet Mail Extensions

A standard that allows binary data to be published and read on the Internet. The header of a file with 
binary data contains the MIME type of the data; this informs client programs (Web browsers and 
mail packages, for instance) that they will need to handle the data some way other than they handle 
straight text. For example, the header of a Web document containing a JPEG graphic contains the 
MIME type specific to the JPEG file format. This allows a browser to display the file with its JPEG 
viewer, if one is present.

multithreaded application

An application capable of carrying out multiple, independent paths of execution (or threads) at the 
same time. For example, an application may have additional threads to handle background or 
maintenance tasks so that the user doesn't have to wait for a task to complete before continuing to 
work with the application. See also user-interface thread, worker thread.



mutex object

In interprocess communication, a synchronization object whose state is signaled when it is not 
owned by a thread and nonsignaled when it is owned. Only one thread at a time can own a mutex.
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name decoration

The process during compilation of a C++ function definition or prototype in which the compiler 
creates a string that uniquely identifies a function. Name decoration is necessary for the compiler 
and linker to distinguish between several functions that may have the same name. See also 
decorated name.

National Center for Supercomputer Applications

A research center at the University of Illinois in Urbana-Champaign for developing and implementing 
a strategy to create, use, and transfer advanced computing and communication tools and information 
technologies. NCSA developed Mosaic.

native

1      An adjective describing a programming element that is specific to and supported by the particular 
platform on which it is running.

2      An adjective describing a programming element that is specific to a particular country.

3      In OLE, an adjective describing data that originated in the container document.

NCSA

A research center at the University of Illinois in Urbana-Champaign for developing and implementing 
a strategy to create, use, and transfer advanced computing and communication tools and information 
technologies. NCSA developed Mosaic.

nest

To embed one construct (for example, a function) completely within another.

nested class

A class that is declared within the scope of another class. A nested class is available for use within 
the scope of the enclosing class. To refer to a nested class from a scope other than its immediate 
enclosing scope, a fully qualified name must be used.

Network Service Provider

A company that provides connectivity to the Internet for ISPs and others requiring high speed 
connections between their LANs and the Internet.

New Technology file system

A fixed-disk file system that offers security features, including execute-only files and permissions for 
individual files, support for Unicode and long filenames, and the ability to handle large storage media. 
See also high-performance file system (HPFS).

newline character (\n)

The character used to mark the end of a line in a text file, or the escape sequence (\n) used to 
represent this character.

NMAKE

The Microsoft Program Maintenance Utility. NMAKE reads a description file that specifies project-file 



dependencies and automatically executes the commands needed to update the project when any 
project file has changed.

nonclient area

The parts of a window that an application does not use when displaying output such as text or 
graphics. A window's nonclient area consists of the border, menu bar, title bar, scroll bar, Control 
menu, Minimize button, and Maximize button. See also client area.

nonintegral expression

An expression that evaluates to a data type other than a char, short, int, long, or enumerated type.

nonscalar type

See aggregate type.

nonscalar value

A value whose type is a complex data structure such as a structure, class, or array. See also 
aggregate type.

nonsystem key

A keyboard key that is pressed when the ALT key is not pressed or a keyboard key that is pressed 
when a window has the keyboard focus.

notification message

A message that a control sends to its parent window when events, such as input from the user, 
occur.

NSP

A company that provides connectivity to the Internet for ISPs and others requiring high speed 
connections between their LANs and the Internet.

NT-1

In ISDN, a network terminator composed of a connector that attaches a two-wire ISDN line to a four-
wire line so that it can be connected to PCs and terminals.

NTFS

A fixed-disk file system that offers security features, including execute-only files and permissions for 
individual files, support for Unicode and long filenames, and the ability to handle large storage media. 
See also high-performance file system (HPFS).

null brush

Or hollow brush.      A logical brush created from a bitmap whose color matches the current window 
background color. See also bitmap.

null pointer

A pointer to nothing, expressed in C++ as the value 0.

null statement

A statement that performs no action, declares nothing, and can be used wherever a statement is 



expected. In C/C++, a statement that contains only a semicolon (;).

null string

Or empty string, zero-length string.      In C/C++, a string that contains no characters. A null 
string is explicitly initialized with a pair of double quotation marks ().

null terminator

Or string terminator.      In C/C++, the null character '\0 at the end of a string.

null-terminated character string

Or ASCIIZ string.      A string of characters terminated by a single character, '\0', whose integer 
value is 0.
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object

Generally, an instance of an entity that embodies both specific data and the functions that manipulate 
it. Specifically in object-oriented programming, an object is an entity that has state, behavior 
and identity. An object's state consists of its attributes and and the attributes' current values. An 
object's behavior consists of the operations that can be performed on it and the accompanying state 
changes. An object's identity is what you use to distinguish it from other objects. In contrast, COM 
objects' behavior is defined by the interfaces it supports. A COM object's state is not explicitly 
specified, but is implied by its interfaces. A COM object's identity is defined by the ability to use 
IUnknown::QueryInterface to move between interfaces.

object code

Executable code generated by a compiler or an assembler from the source code of a program. 
See also object file.

object description language file

In OLE Automation, text files containing a description of an application's interface. Object 
description language scripts are compiled into type libraries using the MkTypLib tool included with 
the OLE Software Development Kit.

object file
A file containing object code and/or data generated by a compiler or an assembler from the 
source code of a program. Object files generated by the Visual C++ compiler have a .OBJ 
filename extension. See also Common Object File Format (COFF).

object library file

A dynamic-link library with a type library resource. An object library file typically has a .OLB 
filename extension.

Object Linking and Embedding

Pronounced o-LAY. A way to transfer and share information between applications. Linking and 
embedding are two methods in OLE for storing items inside a compound document when those 
items were created in another application. An embedded item is stored as part of the compound 
document that contains it. A linked item stores its data in a separate file.

Object Module Format

A specification for the structure of object (.OBJ) files. The Microsoft Visual C++ version 4.0 linker 
accepts object files that are either COFF or 32-bit OMF. See also Common Object File Format 
(COFF), EDITBIN.

object-oriented design

Or object-oriented programming. In traditional procedural languages (such as C, Fortran, and 
Cobol) code and data are separate. In the object-oriented approach, code and data that belong 
together can be combined into objects. Object-oriented design is further characterized by the use of 



inheritance (derived classes), polymorphism, encapsulation, and virtual functions (C++) in 
programming.

ODBC

An open, vendor-neutral interface for database connectivity that provides access to a variety of 
personal computer, minicomputer, and mainframe systems, including Windows-based systems and 
the Apple Macintosh. The ODBC interface permits an application developer to develop, compile, and 
ship an application without targeting a specific database management system (DBMS). Users can 
add modules called database drivers that link the application to their choice of database 
management systems.

ODBC cursor library

A dynamic-link library that resides between the ODBC Driver Manager and the drivers and 
handles scrolling through data.

ODBC driver

A dynamic-link library file that implements ODBC function calls and interacts with a data source. A
driver processes ODBC function calls, submits SQL requests to a specific data source, and returns 
results to the application. If necessary, the driver modifies an application's request so that the request 
conforms to syntax supported by the associated database management system.

OEM character set

Printable characters used in full-screen MS-DOS sessions for screen display. Characters 32 through 
127 are usually the same in the OEM, U.S. ASCII, and Windows character sets. The other 
characters in the OEM character set (0 through 31 and 128 through 255) correspond to the 
characters that can be displayed in a full-screen MS-DOS session. These characters are generally 
different from the Windows characters and may vary from one original equipment manufacturer 
(OEM) to another.

offset

In relative addressing methods, a number that tells how far from a starting point a particular item is 
located. For example, in the search for a specific data item stored within a known area (segment) of 
memory, an offset is used to tell the microprocessor how many bytes past the beginning of the 
segment the item is located.

OLE

Pronounced o-LAY. A way to transfer and share information between applications. Linking and 
embedding are two methods in OLE for storing items inside a compound document when those 
items were created in another application. An embedded item is stored as part of the compound 
document that contains it. A linked item stores its data in a separate file.

OLE Automation

A way to manipulate an application's objects from outside the application. OLE Automation is typically 
used to create applications that expose objects to programming tools and macro languages, to 
create and manipulate one application's objects from another application, or to create tools for 
accessing and manipulating objects.

OLE Automation object

Or exposed object.      An instance of a class that is defined within an application, exposed for 



access by other applications or programming tools by means of OLE Automation interfaces. See also 
OLE Automation client, OLE Automation server.

OLE Automation server

An application that exposes programmable objects to other applications, which are called 
automation clients. Exposing programmable objects enables clients to automate certain functions 
by directly accessing those objects and using the services they make available. For example, a word 
processor might expose its spell-checking functionality so that other programs can use it. See also 
automation client.

OLE item

Or OLE (pronounced o-LAY) object.      An object that represents data, created and maintained by a 
server application, that can be seamlessly incorporated into a document so that the object 
appears to be a part of the larger document. The result is a compound document made up of the 
OLE item and a containing document.

OLE system DLLs

Pronounced o-LAY. The means by which OLE containers and OLE servers communicate. The OLE 
system dynamic-link libraries (DLLs) provide functions that containers and servers call, and the 
containers and servers provide callback functions that the DLLs call. Using this means of 
communication, a container doesn't need to know the implementation details of the server 
application. A container can accept items created by any server without having to define the types of
servers with which it can work

OMF

A specification for the structure of object (.OBJ) files. The Microsoft Visual C++ version 4.0 linker 
accepts object files that are either COFF or 32-bit OMF. See also Common Object File Format 
(COFF), EDITBIN.

Open Database Connectivity

An open, vendor-neutral interface for database connectivity that provides access to a variety of 
personal computer, minicomputer, and mainframe systems, including Windows-based systems and 
the Apple Macintosh. The ODBC interface permits an application developer to develop, compile, and 
ship an application without targeting a specific database management system (DBMS). Users can 
add modules called database drivers that link the application to their choice of database 
management systems.

Open System Interconnection

A model that breaks network management into five functional areas: fault management, configuration 
management, security management, performance management, and accounting management.

operand

An entity on which an operator acts.

operator

Symbols that specify an evaluation to be performed on one operand (unary operator), two operands 
(binary operator), or three operands (ternary operator). See also operator precedence.

operator precedence



The relative position of an operator in the hierarchy that determines the order in which expressions 
are evaluated.

optimistic locking

A recordset locking strategy in which records are left unlocked until explicitly updated. The page 
containing a record is locked only while the program updates the record, not while a user is 
editing a record. See also pessimistic locking.

optimization

Compiler fine tuning to increase program performance or reduce program size. Visual C++ provides 
five optimization options: Default, Disable (Debug), Maximize Speed, Minimize Size, and Customize.

OSI

A model that breaks network management into five functional areas: fault management, configuration 
management, security management, performance management, and accounting management.

out-of-band data

A logically independent transmission channel associated with each pair of connected stream 
sockets. Out-of-band data is delivered to the user independently of normal data. The abstraction 
defines that the out-of-band data facilities must support the reliable delivery of at least one out-of-
band message at a time. This message may contain at least 1 byte of data, and at least one 
message may be pending delivery to the user at any one time.

out-of-memory exception

An error that occurs during the execution of a program when an out-of-memory situation is 
encountered.

output precision

In specifying a font, defines how closely the output must match the requested font's height, width, 
character orientation, escapement, and pitch.

outside-in

A model for in-place OLE objects that requires the user to double-click or select a verb from the Edit 
menu to activate the object. Outside-in objects are hidden from the user when inactive. See also 
inside-out.

overhang

The amount by which the black part of a glyph extends beyond its character cell on either side. See 
also ABC width, underhang.

overlapped I/O

See asynchronous operation.

overlapped window

A style of window meant to serve as an application's main window. Other windows can overlap the 
window's space on the screen.

overloaded operator



In C++, an operator that has been given functionality beyond that which is built into the language. 
For example, the programmer can overload the arithmetic operators to allow them to use objects of 
a given class as their operands. Overloading is usually done to make the source code more 
readable.

overloading

Supplying more than one definition for a given function name or operator name in the same scope.
For example, the addition (+) operator can be overloaded to add the values contained in two 
objects of the same class. See also function overloading.

owned window

A window that has an owner. An owned window always appears in front of its owner window, is 
hidden when its owner window is minimized, and is destroyed when its owner window is destroyed. 
See also owner window.

owner window

A window that owns another window, thus affecting aspects of the owned window's appearance and 
behavior. See also owned window.

owner-draw control

In Windows, a control that is customized for a specific application. Owner-draw controls are similar to 
predefined controls in that Windows will handle the control's functionality and process input from 
the mouse and keyboard. However, the programmer is responsible for the appearance of the owner-
draw control in its various states.



Glossary P

package

1      In VC++ Developer Studio, a dynamic-link library that extends the development environment.

2      In Java, a group of classes declared with the package keyword. Classes are generally packaged 
together when they are related in a significant way. In Java, the default level of data access is at the 
package level. In C++, the default level of data access is at the class level.

packaged function

A function created by the compiler when function-level linking is enabled. A packaged function is 
visible to the linker in the form of a COMDAT record placed in the object (.OBJ) file by the 
compiler. Functions that are not packaged can be linked only at the object level.

Packet Internet Groper

A program useful in testing and debugging LAN/WAN troubles. It sends out a packet and expects a 
specified host to respond back in a specified time frame.

palette

1      An array of colors currently available on a device.
2      A modeless secondary window that displays a toolbar or another set of controls.

pane

One of the separate areas in a split window, or a rectangular area of the status bar that can be used 
to display information.

PAP

In ISDN, a type of authentication accomplished by sending user ID/password pairs between two 
devices.

parameter

Or argument. A value or an expression used with an operator or passed to a subprogram 
(subroutine, procedure, or function). The program then carries out operations using the arguments. 
Parameters are also used with templates; such parameters can include classes as well as values and
expressions.

parameter data member

In recordsets, a data member that accepts parameter information at run time. Parameter data 
members can be used in a query to select records from a database based on the value of the 
parameter obtained or calculated at run time. See also field data member.

parameter passing

The sending of variables as parameters (arguments) to a subroutine, procedure, or function. You can 
pass parameters by value or by reference. Passing by value copies the variable's value into the 
subroutine's formal argument. Passing by reference copies the variable's memory address into 
the subroutine's formal argument. In C++, parameters may be passed by value or by reference. In 
C, all parameters are passed by value, except for arrays, which are translated into the address of the 



first member and reference of type, as in int&ri. However, you can force a pass by reference by 
using pointers or references. In Java, parameter passing is by value only for simple types, by 
reference only for instances.

parent process

In a multitasking environment, a process that initiates one or more processes, called child 
processes. The parent process defines the environment for child processes. The parent 
process can suspend or complete its own processing while the child processes continue 
operating.

parent window

A window that generates one or more child windows.

parse map

Code that allows a CHttpServer-derived object in MFC to map client requests to its member 
functions. MFC provides parse map macros to help map form variables on a Web page to 
parameters in your function.

parser

The part of a compiler, interpreter, or other translator that accepts tokens from the lexical analyzer 
and attaches semantics to those tokens.

Pascal calling convention

A calling convention that pushes arguments onto the stack in the order in which they appear in the 
function call (from left to right). The Pascal calling convention requires that the called routine remove 
arguments from the stack.

Password Authentication Protocol

In ISDN, a type of authentication accomplished by sending user ID/password pairs between two 
devices.

path bracket

One or more graphics device interface (GDI) functions embedded between a BeginPath and an 
EndPath function. (The BeginPath function defines the start of the bracket; the EndPath function 
defines the end.)

pen

In graphics applications, a drawing object used to draw lines and borders.

PERL

A general-purpose scripting language used mainly for server-side HTML programming. It is freely 
available on a wide variety of platforms.

permanent storage

1      A disk medium, such as a hard disk or floppy disk.

2      A place to store data, such as a file or database.

3      In the Visual C++ documentation, a variable declared with the static storage-class specifier.



persistent

Lasting between program sessions, or renewed when a new program session is begun.

pessimistic locking

A recordset locking strategy in which a page is locked once a user begins editing a record on that 
page. While the page is locked, no other user can change a record on that page. The page remains 
locked until records are updated or the editing is canceled. See also optimistic locking.

physical brush

A bitmap that Windows uses to paint the interior of filled shapes. A physical brush is a device driver's 
approximation of a logical brush.

physical device

1      The fourth and final coordinate space for most graphics device interface (GDI) drawing 
operations. (The Win32 API uses four coordinate spaces: world, page, device, and physical device.) 
The points in this physical device coordinate space can correspond to the desktop, a client area, or a 
page of printer paper.

2      Hardware such as a modem or printer to which data can be written.

physical font

A font stored internally on a device or whose resources have been loaded into the operating system. 
See also logical font.

PING

A program useful in testing and debugging LAN/WAN troubles. It sends out a packet and expects a 
specified host to respond back in a specified time frame.

pipe

A communication conduit with two ends. A process with a handle to one end can communicate 
through a pipe with a process having a handle to the other end. Pipes can be one way (where one 
end is read-only and the other end is write-only) or two way (where both ends of the pipe can be 
used for reading or writing). The Win32 application programming interface (API) provides both 
anonymous (unnamed) pipes and named pipes.

pixel

The smallest addressable picture element (that is, a single dot) on a display screen or printed page. 
See also raster.

placeholder

A symbol in an expression indicating information to be supplied. For example, in the following SQL 
statement 
SELECT CourseID, CourseTitle FROM Course WHERE CourseID = ?
the question mark (?) is a placeholder for a parameter value supplied at run time.

platform

The hardware and operating system that support an application. Platform sometimes refers to the 
hardware alone, as in the Intel x86 platform.



point

In typography, a unit of measurement for type (1 point equals approximately 1/72 inch).

Point-to-Point Protocol

An advanced serial packet protocol, similar to but an improvement on SLIP, commonly used for dial-
up connections. PPP is an official Internet protocol; SLIP is not.

pointer

1      A data type that can contain the address of another data type such as a variable, or of a 
function or class.

2      A graphic image displayed on the screen that indicates the location of a pointing device 
(sometimes called a cursor).

polygon-filling mode

In graphics, an algorithm that determines the parts of a region that can be filled, painted, inverted, or
clipped.

polymorphism

In C++, the concept of a single interface for multiple functions. For example, different classes can 
each contain a function called print that prints data in a format appropriate for objects of that 
class. The compiler selects the appropriate print function for each call to print. See also virtual 
function.

pop-up menu

A menu that is hidden until the user performs an action (such as clicking the right mouse button) that 
causes Windows to display the menu. The pop-up menu contains commands that are relevant to the 
selection or the active window. See also drop-down menu.

pop-up window

An immovable, nonsizable window that remains on the screen until the user dismisses it. Pop-up 
windows typically contain definitions of terms or other parenthetical information. Good uses for pop-
up windows include illustrations, examples, notes, tips, and lists of keyboard shortcuts.

portable code

Code that can be compiled with little or no change to run on more than one platform.

Portable Operating System for Unix

An IEEE standard that defines the language interface between the UNIX operating system and 
application programs through a minimal set of supported functions.

POSIX

An IEEE standard that defines the language interface between the UNIX operating system and 
application programs through a minimal set of supported functions.

postfix notation

Placing of operators after operands, as in xy+z*. Compare prefix notation, infix notation.

PPP



An advanced serial packet protocol, similar to but an improvement on SLIP, commonly used for dial-
up connections. PPP is an official Internet protocol; SLIP is not.

Practical Extraction and Reporting Language

A general-purpose scripting language used mainly for server-side HTML programming. It is freely 
available on a wide variety of platforms.

pragma

An instruction to the compiler to perform a given action at compile time. For example, the pragma 

#pragma pack( [n] ) 

specifies packing alignment for structure and union members.

precompiled header directive

A statement in a source or include file specifying where precompilation should stop.

precompiled header file
A file containing compiled code for a portion of a project. Subsequent builds combine this file with the 
uncompiled code, thus shortening the overall compile time. The default filename extension for a 
precompiled header file is .PCH.

predefined macro

A macro recognized by the compiler that takes no arguments and cannot be redefined. In most 
cases, the value of a predefined macro must be constant throughout compilation. For example, 
the ANSI prefined macro __TIME__ expands to the most recent compilation time of the current 
source file, expressed as a string literal of the form hh:mm:ss.

predefined query

Or stored procedure.      In SQL, a set of one or more SQL statements stored in a data source, 
available to be called from an application as needed. Predefined queries reduce the overhead of 
repeatedly specifying the same selection criteria.

prefix character

In Windows text controls, the ampersand (&) character used to define the next character in the string 
as the mnemonic access key for the control. The ampersand is a directive to underscore the next 
character in the interface. A two-ampersand (&&) mnemonic-prefix character is a directive to print a 
single ampersand in the interface.

prefix notation

Placing of operators before operands, as in *+xyz. Compare infix notation, postfix notation.

preprocessor

A text processor that manipulates the text of a source file as part of the first phase of translation. 
The preprocessor does not parse the source text, but it does break it up into tokens for the 
purpose of locating macro calls. Although the compiler ordinarily invokes the preprocessor in its 
first pass, the preprocessor can also be invoked separately to process text without compiling.



preprocessor directive

Or compiler directive.      An instruction to the preprocessor to perform an action on source-
program text before the compilation phase. For example, the directive #include my_defs.h    
instructs the preprocessor to include the contents of the file my_defs.h in the compilation unit.

presentation cache

In OLE, a container document's memory cache for the graphical representation of a linked or 
embedded object. Such a presentation is cached locally in the container document so it can 
be obtained without the expense of running the object's application. See also presentation data.

presentation data

In OLE, the graphical representation of a linked or embedded object.

primary key

In a database program, a field or group of fields that uniquely identify a record in a table. No two 
records in a table can have the same primary key value.

primary language

A language, such as English or Japanese, defined for a particular program. In some cases, a 
sublanguage is also specified. For example, English can be specified as the primary language and 
Canadian as the sublanguage. See also language identifier (ID).

primary thread

Or main thread.      The initial thread of a process. When the primary thread terminates, so does
the process. This primary thread is supplied to the operating system by the startup code in the 
form of a function address. Usually, it is the address of the main or WinMain function that is supplied.

primary token

An access token that is typically created only by the Windows NT executive layer. The primary token 
can be assigned to a process to represent the default security information for that process. See 
also access token, impersonation token, privilege, security identifier (SID).

primary verb

In OLE, the command that is executed when the user double-clicks an OLE item. For most types of 
OLE items, the primary verb is Edit, which launches the server that created the item. OLE items can 
support one or more verbs.

print processor

A dynamic-link library that receives information from the print spooler and sends the interpreted 
information to the graphics engine (another Windows DLL), which converts print processor output 
into device driver function calls. The printer processes these commands when it prints the image.

private

In C++, describes a limited degree of access to class members, as specified using the private 
keyword. Access to the specified class member is restricted to member functions and friends of
the member or class.



privilege

In Windows NT, a locally unique identifier (LUID) used to control access to an object or service 
more strictly than is typical with discretionary access control. A system manager uses privileges to 
control which users are able to manipulate system resources. An application uses privileges when it
changes a system-wide resource, such as when it changes the system time or shuts down the 
system. See also access token, impersonation token, primary token, security identifier (SID).

process

An executing application that consists of a private virtual address space, code, data, and other 
operating-system resouces, such as files, pipes, and synchronization objects that are visible to 
the process. A process also contains one or more threads that run in the context of the process.

profiler

A development tool for analyzing the run-time behavior of programs. See also function profiling, line 
profiling.

profiler batch input file

In a profiling operation, a file that provides condensed information to the Visual C++ profiler 
(PROFILE). The PREP program generates a profiler batch input file the first time the profiler is run on 
a program. The default filename extension for profiler batch input files is .PBI. See also profiler 
batch output file, profiler batch text file.

profiler batch output file

An intermediate file generated by the Visual C++ profiler (PROFILE) and used to transfer information 
between profiling steps. See also profiler, profiler batch input file, profiler batch text file.

profiler batch text file

In a profiling operation, the file generated by the PREP program and used as input to the PLIST 
program to generate a human-readable profile of the source code. See also profiler, profiler batch 
input file, profiler batch output file.

program database file

A file used by the build tools to store information about a user's program. The program database 
file speeds linking during the debugging phase of development by keeping the debugging information 
separate from the object files.

progress bar control

In MFC, an application window that is used to indicate the progress of a lengthy operation. The 
control consists of a rectangle that is gradually filled, from left to right, with the system highlight color 
as an operation progresses.

prolog code

See prolog/epilog code sequence.

prolog/epilog code sequence

In Windows, a compiler-generated code sequence that executes on entry to a function. Prolog code    
allocates space on the stack, sets up addressing for the variables local to the function, and 



initializes registers so that variables passed to the function can be conveniently accessed. The 
epilog code, which executes on exit from the functions, frees this space, restores the original 
contents of the registers, and ensures that any return value from the function is available to the caller.

property page

A grouping of properties presented as a tabbed page of a property sheet.

property set

In OLE structured storage, information describing a document, stored in a standard format so that 
other applications can locate and read that information. For example, a document created with a 
word processor can have a property set describing the author, title, and keywords.

property sheet

A special kind of dialog box that is generally used to modify the attributes of some external object, 
such as the current selection in a view. A property sheet has three main parts: the containing dialog
box, one or more property pages shown one at a time, and a tab at the top of each page that the 
user clicks to select that page. An example of a property sheet is the Project Settings dialog box in 
the Microsoft Developer Studio.

protected

In C++, describes a limited degree of access to class members, as specified using the protected 
keyword. Access to the specified class member is restricted to member functions and friends of
the class, as well as member functions of classes derived from the class.

protocol

1      In networking, a formal set of rules governing the format, timing, sequencing, and error control 
of exchanged messages on a data network; may also include facilities for managing a 
communications link and/or contention resolution; a protocol may be oriented toward data transfer 
over an interface, between two logical units directly connected, or on an end-to-end basis between 
two end users over a large and complex network

2      Rules and conventions of behavior for an action, such as argument passing, or an entity, such 
as the member functions of a class.

proxy server

Or firewall. A way to protect your local area network from being accessed by others on the Internet. 
The proxy server acts as a security barrier between your internal network and the Internet, keeping 
others on the Internet from accessing confidential information on your internal network.

pseudotarget

In a makefile, a label used in place of a filename in a dependency line. The Microsoft Program 
Maintenance Utility (NMAKE) interprets the label as a file that does not exist and executes the 
commands in the dependency line. The following is an example of a pseudotarget, clean, that 
instructs NMAKE to remove all of the object files and the executable file from the project directory:

clean:
     erase *.obj
     erase *.exe



public

In C++, describes a broad degree of access to class members, as specified using the public 
keyword. The specified class member can be accessed by any function. See also private, 
protected.

punctuators

In C++, characters (!, %, ^, for example) that have syntactic and semantic meaning to the compiler
but do not, of themselves, specify an operation that yields a value. Some punctuators, either alone or 
in combination, can also be C++ operators or be significant to the preprocessor.



Glossary Q

qualified name

In C++, a name used with the binary scope-resolution (::) operator to disambiguate names that are 
reused within classes, structures, or unions. The name specified after the scope-resolution 
operator must be a member of the class specified on the left of the operator or a member of its 
base class(es).

query

A request for records from a data source. For example, a query can be written that requests, 
essentially, all invoices for Joe Smith, where all records in an invoice table with the customer name 
Joe Smith would be selected. See also recordset.

queue

A data structure in which elements are added to the end of a list and removed from the head of the 
list. A priority queue typically removes elements from the list according to some priority value 
assigned to each element. The system message queue, for example, holds mouse and keyboard 
input waiting to be processed.



Glossary R

r-value

The value on the right side of an expression. R-values are sometimes used to describe the value of 
the expression and to distinguish it from an l-value. An r-value can be one or more of the following: 
variable, constant, literal, mathematical expression, or function. See also l-value.

radio button

Or option button.      In graphical user interfaces, a round button operated by the user to toggle an 
option or choose from a set of related but mutually exclusive options. The radio button has two states,
selected (or checked) and cleared (or unchecked). When selected, a black dot appears inside the 
button's circle. See also radio group.

radio group

A number of radio buttons grouped together in a group-box control. A radio group allows the user to
choose from a set of mutually exclusive options; selecting one radio button automatically clears the 
previously selected button.

radix

1      The number base for numeric input and displayed output. Visual C++ allows octal (8), 
hexadecimal (16), and decimal (10) radixes. The default radix is decimal.

2      In SQL, a column that identifies numeric data types; possible values are 10, 2, or NULL.

RAM

Semiconductor-based memory that can be read from and written to by the microprocessor or other 
hardware devices. The storage locations can be accessed in any order (i.e., randomly). While other 
types of memory, including read-only memory (ROM), can also be accessed randomly, RAM is 
generally understood to refer to volatile memory that can be written to as well as read.

random access memory

Semiconductor-based memory that can be read from and written to by the microprocessor or other 
hardware devices. The storage locations can be accessed in any order (i.e., randomly). While other 
types of memory, including read-only memory (ROM), can also be accessed randomly, RAM is 
generally understood to refer to volatile memory that can be written to as well as read.

RAS

A Windows NT Server feature by which a single serial connection provides a remote workstation with 
host connectivity, NT file services, or Novell file and printing services (NWLink).

raster

A horizontal line of pixels. A raster display device creates images composed of pixels, or dots. 
Computer monitors and laser printers are examples of raster devices. Devices such as plotters, which
create images on paper by drawing lines with a pen, are not raster devices.

raster display

A video monitor that displays an image on the screen from top to bottom as a series of horizontal 
scan lines. The scan lines are as wide as the smallest visible image on the screen. Within each 



scan line, individual picture elements, or pixels, can be illuminated. Television screens and most 
computer monitors are raster displays.

raster font

Or bitmap font, nonscalable font.      A font in which each glyph (character or symbol) is of a 
particular size and style, designed for a specific resolution of device and described as a unique 
bitmap. See also scalable font, TrueType font, vector font.

raster operation

In computer graphics, a Boolean operation that combines either the values of the pixels in the 
selected pen and the destination bitmap (binary operation) or the values of the pixels in the source, 
the selected brush, and the destination (ternary operation). See also raster operation code.

raster operation code

A 32-bit code that defines how Windows combines colors in output operations that involve a current 
brush, a possible source bitmap, and a destination bitmap. See also raster operation (ROP).

rasterization

The conversion of vector graphics to equivalent images composed of pixel patterns that can be stored
and manipulated as sets of bits. See also raster operation (ROP).

raw data

Unprocessed, typically unformatted data. Raw data is a stream of bits that has not been filtered for 
commands or special characters. More generally, it is information that has been collected but not 
evaluated.

read-only

Describes information stored in such a way that it can be played back (read) but cannot be changed 
(written). See also write-only.

record

1      (noun) A collection of data about a single entity, such as an account or a customer, stored in a 
row of a table. A record consists of a group of contiguous columns (sometimes called fields) that 
contain data of various types. See also recordset.

2      (verb) To retain information, usually in a file.

record field exchange

When bulk row fetching is not implemented, the mechanism by which MFC ODBC classes transfer 
data between the field data members of a recordset object and the corresponding columns of an
external data source. See also bulk record field exchange (Bulk RFX), dialog data exchange (DDX), 
and DAO record field exchange (DFX).

record view

In form-based data-access applications, a form view object whose controls are mapped 
directly to the field data members of a recordset object and indirectly to the corresponding 
columns in a query result or table on the data source. See also form view, recordset.

recordset



A set of records selected from a data source. The records can be from a table, a query, or a stored 
procedure that accesses one or more tables. A recordset can join two or more tables from the same
data source, but not from different data sources. See also dynaset, result set, snapshot.

recordset object

In MFC, an instance of class CRecordset or class CDaoRecordset, or an instance of any class 
derived from these. See also record field exchange (RFX).

recursive

The ability of a function or a routine to call itself.

red, green, blue

A mixing model, or method of describing colors, in light-based media such as color monitors. RGB 
mixes percentages of the light-based primary colors (red, green, and blue) to create other colors. 
Windows defines these percentages as three 8-bit values called RGB values. Zero percentage of 
all three primaries, or an RGB value of (0,0,0), produces black and 100 percent of all three primaries, 
or an RGB value of (255,255,255), produces white. See also red, green, blue, alpha (RGBA).

red, green, blue, alpha

A model that augments the red, green, blue (RGB) method of combining colors in light-based media,
with a fourth color component, alpha, which is used to control color blending. In Open GL, an alpha 
value of 1.0 corresponds to complete opacity and a value of 0.0 corresponds to complete 
transparency. See also red, green, blue (RGB).

redraw flag

A Boolean parameter to many Windows functions which, when cleared, prevents the content of the 
given window from being updated (redrawn). When set, this flag allows the window to be repainted 
with new information.

reentrant

Code written so that it can be shared by several programs (or processes within a single program) at 
the same time. When code is reentrant, one program or process can safely interrupt the execution 
of another program or process, execute its own code, and then return control to the first program or 
process in such a way that the first program or process does not fail or behave in an unexpected 
way.

reference

1      (noun) In C++, a form of pointer that can be used to access a variable by its address. When 
such a reference is declared, it must be associated with a variable. The reference becomes an 
alias for that variable. See also address-of (&) operator.

2      (verb) To access a variable, often said of elements in an array or in a record.

reference count

A count of the number of pointers that access, or make reference to, an object, allowing for 
multiple references to a single object. This number is decremented when a reference is removed; 
when the count reaches zero, the object's space in memory is freed.



referential integrity

In database management, a set of rules that preserves the defined relationships between tables 
when records are entered or deleted. Enforcing referential integrity would, for example, prevent a 
record from being added to a related table when there is no associated record in the primary table. 
See also schema.

region

1      In Windows-based applications, a rectangle, polygon, ellipse, or combination of two or more of 
these shapes used to define a part of the client window to be painted, inverted, filled with output, 
framed, or used for hit testing. 

2      More generally, an area dedicated to, or reserved for, a particular purpose.

register

1      (noun) A small (typically 32-bit), named region of high-speed memory located within the 
microprocessor and used as a holding area for specific, sometimes critical, pieces of data related to 
activities going on within the system. For example, a register might be used to hold the results of an 
addition operation or to hold the address of a particular location in the computer's memory. See also 
register variable.
2      (verb) The process whereby an application or thread provides information about itself in a 
registration database or with a registration class. For example, an OLE server application registers 
with the OLE system registration database. See also registry.

register storage class

A declaration for function arguments and local variables requesting that the associated values be 
held in high-speed memory registers, if these registers are available. This storage class defaults to 
automatic when register storage is not possible. The Visual C++ compiler does not honor user 
requests for register variables; instead, it makes its own register choices when global 
opitimizations are on. However, the compiler does honor all other semantics associated with the 
register keyword when this declaration is used. See also automatic storage class, static 
storage class.

register variable

In C/C++, a local variable that a program specifies to be stored in a high-speed memory register, 
if possible, using the keyword register. See also register storage class.

registration entry file

In OLE applications, a text file description of the classes supported by a server application. When a 
server application is installed in a system, the contents of its registration entry file are merged with 
the system registry. Registration entry files usually have a .REG filename extension.

registry

Or OLE system registry, Windows NT registry, system registration database.      In 32-bit Windows, the
database in which configuration information is registered. This database takes the place of most 
configuration and initialization files for Windows and new Windows-based applications. See also    
registration entry file.

registry key



A unique identifier assigned to each piece of information in the system registration database.

regular expression

A search string that uses special characters to match a text pattern in a file. For example, an asterisk 
(*) means zero or more occurrences of the preceding character; thus, ab*c matches ac, abc, abbc, 
abbbc, etc.

relational database

A type of database or database management system that stores information in tables–rows and 
columns of data–and conducts searches by using data in specified columns of one table to find 
additional data in another table.

relative link

Links that keep the hyperlink intact even if you move the file containing the hyperlink.

relative path

The location of a file, document, or other object as it relates to the current location. The relative 
path to a target object includes only that portion of the path that is different from the path of the 
source object. For example, the relative path from c:\animal\mammal\canine\fido to c:\animal\
mammal\feline\fluffy is ..\ ..\feline\fluffy. See also fully qualified path.

relative time

Or time span.      The difference between two absolute time values.

release version

A compiled version of a program that does not include the debugging and diagnostic features 
included in a build compiled in debug mode. For example, a release version will not include the 
source code contained in    ASSERT macros. See also debug version.

relocation information

Information that tells the linker what instructions in the object file will need to be patched with 
addresses of other objects defined in other source files. Those addresses will be known when all the 
object files are linked together.

Remote Access Service

A Windows NT Server feature by which a single serial connection provides a remote workstation with 
host connectivity, NT file services, or Novell file and printing services (NWLink).

remote debugging

1      To debug an application written for, and running on, a platform other than the one on which you 
are running Visual C++ (the host machine). The remote machine is connected to the host machine 
through the serial port or, in the case of a Macintosh, an AppleTalk network connection. See also 
debug monitor.

2      More generally, to debug an application that is running on a computer other than the one on 
which the debugger resides.

remote machine

1      In the case of remote debugging, the machine on which the target application (the one being 



debugged) is running, as opposed to the host machine, which is running the debugger. See also 
debug monitor.

2      Or remote computer.      More generally, any computer that is not in the immediate vicinity, but 
which is accessible through some type of cable or communications link. See also local machine.

Remote Procedure Call

A widely used standard defined by the Open Software Foundation (OSF) for distributed computing. 
RPC enables one process to make calls to functions that are part of another process. The other 
process can be on the same computer or on a different computer on the network.

repeat count

A value specifying the number of times a keystroke is repeated as a result of the user holding down 
the key.

reserve size

The amount of a resource that is to be allocated (or committed) for a particular use. For example, in 
the header of a COFF file, the Windows NT–specific field Heap Commit Size specifies the size of the 
local heap that the linker and loader are to reserve for that file. Only the commit size is initially 
allocated; the rest is made available one page at a time, until the reserve size is reached.

resource

1      A program block, dialog box template, bitmap, font, or sound, for example, that can be used 
by more than one program or in more than one place in a program. The use of resources allows 
alteration of many features in a program without the necessity of recompiling the program from 
source code. See also resource type.
2      More generally, any part of a computer system or a network that can be allotted to a program or a
process while it is running.

resource browser window

A window that displays the resources associated with a project. From the resource browser window, 
an application's resources can be added, deleted, or changed.

resource compiler

An application that creates a binary resource file based on the resource-definition (.RC) file. The 
resource compiler can also append binary resource data to an executable file and create a resource
table in the executable file's header.

resource editor

A specialized utility program that can be used to add, edit and delete program resources.

resource fork

The portion of an Apple Macintosh file containing reusable items of information that the program can 
use during execution, such as blocks of code, icons, fonts, and digitized sounds. See also data fork.

resource identifier (ID)

In Microsoft Windows and in the Apple Macintosh Operating System, a number that identifies a 
particular resource within a given resource type — for example, a particular menu among many 
resources of type MENU that a program can use. The resource type, along with the resource ID, 



uniquely defines every resource in an application. (Note that resources of different types can have the
same resource ID.)

resource type

A category of structural or procedural resources in Microsoft Windows and in the Apple Macintosh 
Operating System, such as code, fonts, dialog boxes, or icons. The resource type, along with the 
resource ID, uniquely defines every resource in an application.

resource-definition file

Or resource script file.      A text file containing descriptions of resources from which the resource 
compiler creates a binary resource file. For Microsoft Windows applications, resource-definition 
files usually have a .RC filename extension. For Apple Macintosh applications, such files are typically 
named with a .R extension and written with the Apple Rez script language. See also compiled 
resource file.

RESOURCE.H file

The default name for the header file that corresponds to an application's resource-definition file.

response file

A text file that can contain multiple options and filenames that would otherwise be typed on the 
command line or specified by using the CL environment variable. The options in the response file 
are interpreted as if they were present on the command line at the position of the response file 
invocation.

restored window

A window that has been returned to its preminimized or premaximized size and position.

result set

A collection of data returned by an SQL query on a database. A Known result set is when the 
database application knows the exact form of the SQL statements and, therefore, the form of the 
result set, at compile time. An Unknown result set is when the application does not know the exact 
form of the SQL statement at compile time and, therefore, cannot predict the format of these results 
prior to execution. See also recordset.

return code

Or result code, exit code.      A predefined code used to report the outcome of a procedure or to 
influence subsequent events when a routine or process terminates (returns) and passes control of 
the system to another routine. The return code can indicate success or failure, or can even indicate a 
particular type of failure that is within the normal range of expectations. For example, the exception-
handling functions in C++ generate return codes.

return type

The data type returned by a function. The type-specifier field of a function definition can specify any 
fundamental, class, structure, or union type, or void.

return value

The value that a function evaluates to in its calling expression.

Rez



A script language that is part of the Macintosh Programmer's Workshop and is used to specify the 
resources to be used by a Macintosh applicaton. MRC.EXE, the Macintosh Resource Compiler, 
provides a Windows NT implementation of Rez.

RFX

When bulk row fetching is not implemented, the mechanism by which MFC ODBC classes transfer 
data between the field data members of a recordset object and the corresponding columns of an
external data source. See also bulk record field exchange (Bulk RFX), dialog data exchange (DDX), 
and DAO record field exchange (DFX).

RGB

A mixing model, or method of describing colors, in light-based media such as color monitors. RGB 
mixes percentages of the light-based primary colors (red, green, and blue) to create other colors. 
Windows defines these percentages as three 8-bit values called RGB values. Zero percentage of 
all three primaries, or an RGB value of (0,0,0), produces black and 100 percent of all three primaries, 
or an RGB value of (255,255,255), produces white. See also red, green, blue, alpha (RGBA).

RGBA

A model that augments the red, green, blue (RGB) method of combining colors in light-based media,
with a fourth color component, alpha, which is used to control color blending. In Open GL, an alpha 
value of 1.0 corresponds to complete opacity and a value of 0.0 corresponds to complete 
transparency. See also red, green, blue (RGB).

RGBA mode

In OpenGL, a color pixel data mode. An OpenGL context is in RGBA mode if its color buffers store 
red, green, blue, and alpha color components instead of color indexes.

rich-text format file
A file that contains encoded, formatted text and graphics for easy transfer between applications. The 
rich-text encoding format is commonly used by document-processing programs such as Microsoft 
Word for Windows and for generating online Help files. Rich-text format files usually have a .RTF 
filename extension.

right outer join

A database term that describes the relationship between two tables on which a query is run. If two 
tables are connected with a right outer join, the resulting recordset contains all records from the table 
on the right but only those records from the table on the left where the joined fields are equal. See 
also left outer join.

risk management

The total process of identifying, controlling, and eliminating or minimizing the effects of uncertain 
events, such as power failures or hacker activity, that may affect system resources. It includes risk 
analysis, cost benefit analysis, selection, implementation and test, security evaluation of safeguards, 
and overall security review.

RLE8 compression

An image compression format for device-independent bitmaps that encodes a sequence of 
identical pixels as a repeat count and a color value.



rollback

A database operation that allows recovery from changes made during a transaction that was 
canceled or failed. Rollback returns the records to the state they were in as of the last commit (saved 
transaction).

root

In a hierarchy of items, the one item from which all other items are descended. The root item has 
nothing above it in the hierarchy. See also inheritance hierarchy.

ROP

In computer graphics, a Boolean operation that combines either the values of the pixels in the 
selected pen and the destination bitmap (binary operation) or the values of the pixels in the source, 
the selected brush, and the destination (ternary operation). See also raster operation code.

rotation

A transformation that makes a displayed graphical object appear to have been turned (rotated) in 
space, relative to the coordinate-space origin.

router

A hardware device that connects two or more networks, or connects a network to the Internet. It 
converts addresses and sends on only those messages that need to pass to the other network.

rowset

In ODBC, one or more rows returned by a single fetch operation.

RPC

A widely used standard defined by the Open Software Foundation (OSF) for distributed computing. 
RPC enables one process to make calls to functions that are part of another process. The other 
process can be on the same computer or on a different computer on the network.

RTTI

In C++, a mechanism that allows the type of an object to be determined during program execution.

rubber-band selection

A selection method that allows a user to select multiple items by dragging a sizing rectangle around 
the items to be selected. Items within the region can be manipulated by the user. For instance, the 
user might drag or drop the selection into another container application.

run time

The point in time when a program is running, or the period of time needed to execute the program. 
See also compile time, link time.

run-time class information

Information about an object's class accessed at run time. This information is useful for doing extra 
type-checking or creating dynamic objects at run time. Classes derived from the MFC class 
CObject can have this functionality. See also run-time type information (RTTI).



run-time error

A math or logic error in a program that becomes apparent only at run time. Such an error may 
produce incorrect results or cause the program to behave unpredictably or crash.

run-time type information

In C++, a mechanism that allows the type of an object to be determined during program execution.

running state

In OLE, the status of a compound document object (either a linked or embedded item) when the 
object's application is running and it is possible to edit the object, access its interfaces, and receive 
notification of changes. See also loaded state.



Glossary S

sampling frequency

Or sampling rate.      The rate at which samples of a physical variable, such as sound, are taken. 
The more samples taken per unit, the more closely the reconstructed result resembles the original.

scalable font

Any font that is defined by mathematical routines that can reproduce the outlines of each character at 
any size. Macintosh System 7, vector, PostScript, and TrueType fonts are all scalable; raster 
(bitmap) fonts are not.

scalar type

Or scalar data type.      A data type that has a predictable and enumerable sequence of values that 
can be compared for greater-than/less-than relationships. In Visual C++, all arithmetic types, plus 
pointers, are considered scalar types. See also aggregate type.

scaled index base indirect operand

In Intel 80386-80486 assembly language, the second encoding byte of an extended memory 
operand.

scaling

A transformation that alters the apparent size of an object.

scan code

A device-dependent identifier that uniquely identifies each key on a keyboard. A keyboard generates 
two scan codes when the user types a key — one when the user presses the key and another when
the user releases the key. See also virtual key code.

scan line

1      On a television or raster-scan computer monitor, one of the horizontal lines on the inner surface 
of the screen that is traced by the electron beam to form an image.

2      A row of pixels read by any scanning device, such as a full-page scanner or a fax machine.

schema

A description of the current structure of tables and views in a data source. The schema describes 
what columns are in each table, the data type of each column, and the relationships between tables. 
See also referential integrity.

schema number

In MFC serialization, the version of a class implementation, assigned to a class when the 
IMPLEMENT_SERIAL macro of the class is encountered. The schema number refers to the 
implementation of the class, not to the number of times a given object has been made persistent 
(usually referred to as the object version). Do not confuse this schema number with database 
terminology.

scope



In programming, the extent to which a given identifier (constant, variable, data type, routine) can 
be referenced within a program.    See also class scope, file scope, function scope, function-
prototype scope, local scope.

scope-resolution (::) operator

In C++, the operator with highest precedence, used to define the scope of the operand. The unary 
form of the operator, ::foo( ), is used to uncover or access a name that is at global scope and 
has been hidden by local or class scope. The binary form, Bar::foo( ), is used to disambiguate 
names that are reused within classes, structures, or unions.

screen coordinates

A means of specifying the position of a point on the display screen in terms of vertical (y-coordinate) 
and horizontal (x-coordinate) displacement from the upper-left corner of the screen (origin). The 
position and size of a window can be described by one set of coordinates (x, y) that marks the point 
defining the upper-left corner of the window, and another set of coordinates (x', y') that marks the 
point defining the lower-right corner of the window.

script file

A type of program that consists of a set of instructions to an application or utility program. The 
instructions in a script are usually expressed using the application's or utility's rules and syntax, 
combined with simple control structures such as loops and if-then expressions. A resource-definition 
file and a batch (.BAT) file are two examples of script files.

scroll-bar code

A 2-byte value that indicates the user's scrolling request. For example, the constant SB_LEFT 
indicates a request to scroll to the far left and the constant SB_PAGELEFT indicates a request to 
scroll one page to the left.

scroll-bar control

A control window that belongs to the SCROLLBAR window class. A scroll-bar control appears and 
functions like a standard scroll bar, but it is a separate window that receives direct input focus, 
indicated by a flashing caret displayed in the scroll box. Unlike a standard scroll bar, a scroll-bar 
control also has a built-in keyboard interface that enables the user to direct scrolling. See also 
standard scroll bar.

scrolling

The process of moving a document in a window to permit viewing of any desired portion.

scrolling range

The minimum and maximum values that a scroll bar can report.

SDI

A user interface architecture that allows a user to work with just one document at a time. Windows 
Notepad is an example of an SDI application. See also multiple document interface (MDI).

SDK

A set of libraries, header files, tools, books, on-line help and sample programs designed to help a 
developer create software.



sector

On a disk, the smallest contiguous physical unit for recording information. Multiple sectors make up a 
track.

Secure Sockets Layer

A protocol for providing data security layered between its service protocols (HTTP) and TCP/IP.

security attribute

A characteristic of a file or object that regulates its access and privileges by users or other objects.
See also access token.

security descriptor

Contains the security information associated with an object. The information in security 
descriptors can include an owner, a primary group, a discretionary access-control list, and a system
access-control list. This information is stored in the form of security identifiers (SIDs) and 
access-control lists (ACLs).

security identifier

A structure of variable length that uniquely identifies a user or group on all Windows NT 
implementations. See also access token, impersonation token, primary token, privilege.

security policy

The set of laws, rules, and practices that regulates how an organization manages, protects, and 
distributes sensitive information.

SEH

A mechanism for handling hardware- and software-generated exceptions that gives developers 
complete control over the handling of exceptions, provides support for debuggers, and is usable 
across all programming languages and computers. See also C++ exception handling.

selection statement

A statement that provides a means to conditionally execute sections of code. The if and switch 
statements are C/C++ selection statements.

semantics

The relationships between words or symbols and their intended meanings, or the rules governing 
these relationships. See also syntax.

semaphore

1      In Win32, a synchronization object that maintains a count between zero and a specified 
maximum value. A semaphore's state is signaled when its count is greater than zero and nonsignaled 
when its count is zero. The semaphore object is useful in controlling a shared resource that can 
support a limited number of users. It acts like a gate that counts the threads as they enter and exit a 
controlled area and that limits the number of threads sharing the resource to a specified maximum 
number.

2      More generally, a flag variable used to govern concurrent processes that share system 
resources.



separator

1      In Windows, a special type of menu item that appears as a horizontal line. A separator can be 
used in a pop-up menu to divide a menu into groups of related items.

2      Or separator code.      A Unicode value used to indicate line breaks (0x2028) or paragraph 
breaks (0x2029).

3      More generally, a keyword, character, or white space used to separate components of a name, 
a number, or a group of fields. For example, the decimal point (.) in 123.456 and the backslash (\)    in 
ROOT\SUBDIR are separators.

Serial Line Internet Protocol

A protocol for connecting to the Internet via a dial-up connection, such as with a modem.

serial port

An electrical connection to a computer through which data is transmitted in series, one bit after 
another.

serial transport layer

A data transport link established by connecting the serial ports of two machines. For example, a 
serial transport layer is established when an Apple Macintosh and a Win32 host are connected 
through their serial ports.

serialization

Or object persistence.      In MFC, the process of writing or reading an object to or from a 
persistent storage medium, such as a disk file. The basic idea of serialization is that an object 
should be able to write its current state, usually indicated by the value of its member variables, to 
persistent storage. Later, the object can be re-created by reading, or deserializing, the object's 
state from storage.

serif

Any of the short lines or ornaments at the ends of the strokes that form a character in a typeface.

server

1      In a network, any device that can be shared by all users.

2      An application or a process that responds to a client request. See also client/server.

server application

An application that can create OLE items for use by container applications. Data in a server 
application can usually be copied, using the Clipboard or a drag-and-drop procedure, so that a 
container application can paste the data as an embedded or linked item. An application can be both a
container and a server. See also container application, mini-server application.

server document

In OLE, a document created by a server application. See also compound document.

server item



An object that provides an interface between an OLE item and the server application and that is of 
a class derived from the MFC class COleServerItem. Server items, which are created and 
maintained by the server application, can be either linked or embedded. For linked items, the 
server item provides access to the data source, often in a different file. For embedded items, the 
server item handles the data stored in the container document and creates the server 
document. Server items also generate presentation data and handle the verbs (commands) 
associated with the OLE item.

service

In Win32, an executable object that is installed in a registry database maintained by the Service 
Control Manager. The executable file associated with a service can be started at boot time by a boot
program or by the system, or it can be started on demand by the Service Control Manager. The two 
types of service are Win32 service and driver service.

session

1      In a Windows NT client/server network, a link between a workstation and a server. The 
session is established the first time a workstation makes a connection with a shared resource on the
server and ends when all current connections between the workstation and the server are deleted.
2      In the ISO/OSI communications model, the protocol layer that provides a way for users to 
establish connections and transport data across those connections. See also transport layer.

3      More generally, the time during which two computers (or a computer and a terminal) maintain a 
connection, or the connection itself.

SGML

A set of rules and tags to mark the structure and content of a document, independent of the display 
medium.

shared library

In general, any code module that can be accessed and used by many programs. Shared libraries are 
used primarily for sharing common code between different executable files or for breaking an 
application into separate components, thus allowing easy upgrades. In the Visual C++ 
documentation, shared library usually refers to a code module that is an Apple Shared Library 
Manager (ASLM) file for the Apple Macintosh. In Windows, shared libraries are usually referred to 
as dynamic-link libraries (DLLs).

shared memory

Memory accessed by more than one process or thread in a multitasking environment. Processes or 
threads using this memory operate under a set of rules that prevent them from modifying the same 
addresses simultaneously.

shared resource

1      In a    Windows NT client/server network, any local resource on the server that is made 
available to network users, such as directories, files, printers, or named pipes.

2      More generally, any device, data, or program that is used by more than one device, program, 
process, or thread.

sharing mode



A file opening mode that determines what, if any, read and write operations will be allowed when the 
file is being shared. See also shared resource, sharing violation.

sharing violation

An error that occurs when one process (or machine) attempts to access a file after a different 
process has requested that the server block access to the file. If an application opens the file in 
compatibility mode, a sharing violation results in a critical error. See also sharing mode.

shell

A piece of software, usually a separate program, that provides communication between the user and 
the operating system. For example, the Windows Program Manager is a shell program that interacts 
with MS-DOS.

SHIFT+F1 Help

Context-sensitive Windows Help that the user obtains by pressing the SHIFT and F1 keys together. 
SHIFT + F1 Help invokes a special Help mode in which the cursor turns into a Help cursor. The user 
can then select a visible object in the user interface, such as a menu item, toolbar button, or 
window. This opens Help on a topic that describes the selected item.

short integer

In 32-bit Visual C++, a 16-bit integer. Most compilers provide less storage space for a short than for 
an int; however, the ANSII standard guarantees only that a short integer is no longer than an integer, 
which is the machine's native (word) size.

shortcut

A fast way to perform an action such as selecting text or, more usually, opening a file, document, 
Web page, and so on. Usually represented by an icon on the desktop.

shortcut key

See accelerator key.

shortcut menu

A menu displayed within a window that provides quick access to frequently used commands that are 
also available from the main menu bar. The commands in a shortcut menu may change depending on
the current state of the window.

show state

A collection of qualities that a windows has at a given time, including active or inactive; hidden or 
visible; and minimized, maximized, or restored.

SIB

In Intel 80386-80486 assembly language, the second encoding byte of an extended memory 
operand.

sibling

A node in a tree that is descended from the same immediate ancestor(s) as other processes or 
nodes. The node may represent any data structure, or a system object such as a window or a 
process.



sibling window

A child window that has the same parent window as one or more other child windows.

SID

A structure of variable length that uniquely identifies a user or group on all Windows NT 
implementations. See also access token, impersonation token, primary token, privilege.

side effect

A change of state, other than the obvious one, caused by a routine, function call, or assignment. 
Function calls can have side effects if they change the value of an externally visible item.

signature

1      In Win32, a 4-byte value that identifies an enhanced metafile.

2      More generally, a sequence of data used for identification, such as an identifier appended to an 
electronic mail message or in a fax.

signed integer

An integer data type that can be either positive or negative. The most significant bit is the sign bit, 
which is 1 for negative values and 0 for positive values. See also unsigned integer.

signed values

Values that can be negative or positive.

Simple Mail Transfer Protocol

A standard Internet protocol for sending e-mail documents.

Simple Network Management Protocol

Designed for requesting, packaging, and sending management information over a network. SNMP 
provides a common set of rules for programmers writing network management programs.

single document 
A user interface architecture that allows a user to work with just one document at a time. Windows 
Notepad is an example of an SDI application. See also multiple document interface (MDI).

single-byte character set

A mapping of characters to their identifying numeric values, in which each value is 1 byte wide. The 
ANSI and OEM character sets are single-byte character sets. See also multibyte character 
set (MBCS), Unicode.

single-line edit control

An element of the Windows user interface that allows the user to enter and edit a single line of text. 
See also multiline edit control.

size box

A small rectangle the user can manipulate to change the size of a window.

sizing border



A type of window border that enables the user to size the window by clicking and dragging the border.

sizing handles

A mechanism for changing the size of a bitmap or a control. Active sizing handles are solid squares; if
a sizing handle is a hollow square, the object cannot be resized along that axis.

skeleton application

Or starter application.      A default application created by AppWizard that runs, opens and closes 
windows, and allows other operations on the windows. You add the necessary code to implement the 
functionality needed for your own application.

slider control

A window containing a slider and optional tick marks. When the user moves the slider, using either 
the mouse or the direction keys, the control sends notification messages to indicate the change.

SLIP

A protocol for connecting to the Internet via a dial-up connection, such as with a modem.

small memory model

A memory model with only one code segment and only one data segment.

smart pointer

In C++, an object that implements the funtionality of a pointer and additionally performs some 
action whenever an object is accessed through it. Smart pointers are implemented by overloading 
the pointer-dereference (->) operator.

SMTP

A standard Internet protocol for sending e-mail documents.

snapshot

1      In MFC, a recordset that reflects a static view of the data as it existed at the time the snapshot 
was created. See also dynaset, recordset.

2      Or screen dump.      A copy of all or part of the display screen as it appears at a given instant.

3      More generally, a copy of an object's state or appearance at a given time.

SNMP

Designed for requesting, packaging, and sending management information over a network. SNMP 
provides a common set of rules for programmers writing network management programs.

socket

An object that represents an endpoint for communication between processes across a network 
transport (TCP/IP or AppleTalk, for example). Sockets have a type (datagram or stream) and can be 
bound to a specific network address. Windows Sockets provides an API for handling all types of 
socket connections in Windows. See also datagram socket, stream socket, transport protocol.

software development kit

A set of libraries, header files, tools, books, on-line help and sample programs designed to help a 



developer create software.

solid brush

A logical brush that contains 64 pixels of the same color. See also null brush.

sort order

The order in which a set of records or other data objects are to be sorted, or the function that defines 
this order. Possible sort orders for an array of strings, for example, could include lexicographic 
order or ascending order by length.

source character set

The set of legal characters that can appear in source files. For Microsoft C and C++, the source set is
the standard ASCII character set. The source character set and execution character set include the 
ASCII characters used as escape sequences. See also execution character set.

source code

Human-readable statements written in a high-level programming language, or assembly language. 
See also object code.

source code editor

A text editor that may provide special formatting features which make it easier to generate readable, 
syntactically correct source code. For example, a source code editor may automatically indent 
blocks of code, check for balanced parentheses and brackets, or highlight keywords.

spawn

1      (noun) A family of C run-time library functions that create and execute new child processes.

2      (verb) To create a child process (or thread, in cases where multiple threads are allowed).

spline

In computer graphics, a curve calculated by a mathematical function that connects separate points 
with a high degree of smoothness.

SQL

A database sublanguage used to query, update, and manage relational databases.

SSL

A protocol for providing data security layered between its service protocols (HTTP) and TCP/IP.

stack

1      A data structure implemented as a LIFO (last in, first out) list so that the last item added to the 
structure is the first item removed. 

2      A region of reserved memory, organized as a stack, in which programs temporarily store status 
data such as procedure and function call return addresses, passed parameters, and local 
variables. See also heap.

stack allocation



The amount, in bytes, of space reserved for a program's status data such as procedure and function 
call return addresses, passed parameters, and local variables. See also stack frame.

stack frame

Or frame allocation.      An area of memory set up whenever a function is called that temporarily 
holds the arguments to the function as well as any variables that are defined local to the function. 
There are two key characteristics of frame allocations. First, when a local variable is defined, 
enough space is allocated on the stack frame to hold the entire variable, even if it is a large array 
or data structure. Second, frame variables are automatically deleted when they go out of scope.

stack overflow

An error condition caused by attempting to push an item onto a stack that is full, meaning that all of 
the memory allocated for that stack has been used. See also stack underflow.

stack probe

A short routine, called on entry to a function, to verify that there is enough room in the program stack
to allocate local variables required by the function.

stack size

The amount of memory, in bytes, allocated to a stack.

stack underflow

An error condition caused by attempting to pop an item from an empty stack. See also stack 
overflow.

stand-alone code

For the Apple Macintosh and Power Mac, code that implements resources as a shared library, with 
some of the functionality of dynamic-link libraries. See also Apple Shared Library Manager 
(ASLM).

standard control

One of the controls provided by Microsoft Windows. These controls include buttons of several kinds, 
static- and editable-text controls, scroll bars, list boxes, and combo boxes. See also custom 
control.

standard conversion

In C++, the conversion of objects of one fundamental type to another type. For example, converting 
an object of integral type to a shorter signed or unsigned integral type. Standard conversion can 
result in loss of data if the value of the original object is outside the range that can be represented by 
the shorter type.

standard error device

The device to which a program sends its error messages unless the error output is redirected. 
Normally, the standard error device is the console.

Standard Generalized Mark-up Language



A set of rules and tags to mark the structure and content of a document, independent of the display 
medium.

standard input device

The device from which a program reads its input unless the input is redirected. In normal operation, 
the standard input device is the keyboard.

standard input/output (I/O)

In C, the input and output functions declared in the STDIO.H header file. See also standard input 
device, standard output device, standard error device.

standard output device

The device to which a program sends its output unless the output is redirected. In normal operation, 
the standard output device is the console.

standard resource

A resource whose format is defined and recognized by Windows. Standard resources include icons, 
cursors, menus, dialog boxes, bitmaps, fonts, keyboard accelerator tables, message-table 
entries, string-table entries, and version data. See also custom resource.

standard scroll bar

One of two ways to include a scroll bar in a window. A standard scroll bar is located in the nonclient 
area of a window. It is created with the window and displayed when the window is displayed. The 
sole purpose of a standard scroll bar is to enable the user to generate scrolling requests for viewing 
the entire content of the client area.

start page

A page the user chooses as the opening page of the Internet or a Web site.

starter files

In Visual C++, a set of files created by AppWizard that, when compiled, implement the basic features 
of a Windows application. The starter files consist of C++ source files, resource files, header 
files, and a project file. See also skeleton application.

startup code

The portion of the program code that gets an application up and running. Startup code interprets 
command-line arguments, creates and initializes global variables, opens standard streams, and so
forth.

state flags

Values, often return values from functions, that specify the condition of an interface component such 
as a checkbox.

static control

A control that enables an application to provide the user with certain types of text and graphics that 
require no response. Applications often use static controls to label other controls or to separate a 
group of controls.



static cursor

An ODBC cursor that appears to be fixed (static) from the perspective of the data in the underlying 
tables. Changes made by other users are not detected by the static cursor until it is closed and 
reopened. See also snapshot.

static data

Data declared with the keyword static. Static data can include initialized variables defined outside of 
functions, static variables within functions, explicit strings, and floating-point numbers. Static data 
also sometimes refers to the area in memory where static data resides. See also statically allocated 
buffer.

static data member

Or static member variable. A data member that is declared within the scope of a class but 
which is actually a separate object. The definition of the static data member is performed 
elsewhere in the program, and only one copy of the member exists, no matter how many objects of 
the class exist.

static extent

A property of global data objects (both static and extern), local static objects, and static data 
members of C++ classes that have the following characteristics:
· Only one copy of the data is maintained for all objects.
· The objects retain their location in memory from the time they are created until they are 
destroyed.

static link

A program link, to a library or to an object, that is established at link time. When an application uses
a function from a static-link library, the linker copies the code for that function into the application's 
executable file. See also dynamic link.

static splitter window

A split-window style in which the panes are created when the window is created, and the order and 
number of panes never change. The panes are separated by a splitter bar that the user can drag to
change the relative sizes of the panes. See also dynamic splitter window.

static storage class

In C++, the storage class for objects and variables that exist and retain their values throughout the 
execution of the entire program. All global objects have static storage class. Local objects and class 
members can be given static storage class by explicit use of the static storage class specifier. See 
also automatic storage class.

static-link library

A library file that is linked into the program when the executable file is built. Static-link library files 
usually have a .LIB filename extension. See also dynamic-link library file, library file.

statically allocated buffer

Or static buffer.      A portion of memory that is allocated when a module is loaded and is deallocated
when the module leaves memory.



status bar

A control bar at the bottom of a window, with a row of text output panes. The status bar is usually 
used as a message line (for example, the standard menu help message line) or as a status 
indicator (for example, the CAP, NUM and SCRL indicators). See also dialog bar.

status code

A value used to report on the current status of an object, event, or process, or to reflect the 
outcome of an operation.

storage class

Or storage duration.      In C/C++, determines whether a variable (or object, in C++) has a static 
(or global) lifetime, in which case it is stored in the same memory location throughout the execution
of the program, or an automatic (or local) lifetime,(in which case it is allocated new storage each 
time execution control passes to the block in which it is defined. See also automatic storage class,
register storage class, scope, static storage class.

storage object

An object type used in OLE to implement compound files. Storage objects are analogous to 
directories in that they can contain other storage objects, or they can contain stream objects, 
which are analagous to files. See also compound file.

stream file object

A virtual file representing on-disk data associated with a file, some of which may not be part of the 
physical file that backs a file object. For example, a stream file object makes it possible to cache 
the extended attributes (EAs) or access-control list (ACL) for a file object together with the file's data.

stream I/O

Or iostream.      In C++, the input and output functions, declared in IOSTREAM.H, that transfer data 
from and to files and devices. Stream I/O functions treat data as a stream of individual characters and
provide buffering. The predefined object cout represents the standard output stream, cin 
represents the standard input stream, and cerr represents the standard error stream.

stream object

One of the object types used in OLE to implement compound files. Stream objects store data of 
any type. See also compound file, storage object.

stream socket

A connection-oriented socket that provides a bidirectional, sequenced, and unduplicated flow of data 
without record boundaries. Receipt of stream messages is guaranteed, and streams are well-suited 
to handling large amounts of data. Stream sockets are appropriate, for example, for 
implementations such as file transfer protocol (FTP), which facilitates transferring ASCII or binary 
files of arbitrary size. See also datagram socket, transport protocol.

streaming

The process of transferring information from a storage device, such as a hard disk or CD-ROM, to a 
device driver. Rather than transferring all the information in a single data copy, the information is 
transferred in smaller parts over a period of time, typically while the application is performing other 



tasks.

strikeout

A font effect that adds a horizontal line through one or more characters.

string

A data structure composed of a sequence of characters identified with a symbolic name. In C/C++, a 
string is terminated with a null character ('\0').

string constant

In C/C++/Java programming, a list of characters enclosed in double quotes in source code.

string identifier (ID)

A 16-bit identifier that Windows uses to locate a string in a string-table resource. The upper 12 bits of 
the identifier specify the block in which the string appears. The lower 4 bits specify the ordinal location
of the string within the block. See also string table.

string literal

Or literal string, string constant.      A string of characters enclosed with double quotation marks (). 
Any character from the source character set is allowed, except that a double quotation mark inside 
the string must be preceded by the backslash, or escape, character (\). Like other constants, string 
literals do not change in a program. See also character constant.

string name

An identifier for a class, version, or resource, in the form of a human-readable character string.

string resources

In 32-bit Windows, null-terminated Unicode strings that are stored in the resource file string table. 
Each string is made up of a series of strings whose ordinal position is used as the string ID.

string table

1      A Windows resource that contains a list of identifiers, values, and captions for the strings used in 
an application's framework. For example, the status bar prompts are located in the string table. 
When the resource compiler converts a string table specified in a resource-definition file, it 
separates it into blocks of 16 strings and stores them as individual resources. See also string 
resources.

2      More generally, any data structure used to store character strings. Typically, a string table is 
implemented as a hash table.

structure

1      In C, an aggregate data type that can contain constants, variables, and other structures. In C++, 
a structure can also contain functions and all of a structure's members are implicitly public. 
2      More generally, a collection of data elements.

structured exception 

A mechanism for handling hardware- and software-generated exceptions that gives developers 
complete control over the handling of exceptions, provides support for debuggers, and is usable 
across all programming languages and computers. See also C++ exception handling.



Structured Query Language

A database sublanguage used to query, update, and manage relational databases.

structured storage

An OLE model that allows objects to control their own data storage, loading directly from and saving 
directly to disk.

stub

An interface-specific object that unpackages the parameters for that interface after they are 
marshaled across the process boundary, and makes the requested method call. The stub runs in 
the address space of the receiver and communicates with a corresponding proxy in the sender's 
address space.

stub file

Or stub program. In Windows, an MS-DOS executable file added to the beginning of a segmented 
executable file and invoked if a user tries to run a Windows program from the MS-DOS prompt. The 
stub may display some error message such as This program requires Microsoft Windows.

style

A value, or set of values, that defines the outward appearance and behavior of an object, such as a 
window, control, or document. See also window style.

style bit

An individual bit of the 16-bit style parameter that pertains to a single style attribute. For example, the 
WS_VISIBLE style bit, when set, determines whether a particular window is visible to the user.

subaddress

The part of a URL that goes to a specific place in a file, such as a bookmark, slide, and so on.

subclass

Or derived class. The class that is derived from another class. A subclass inherits state and behavior 
from its superclass or superclasses in the form of variables and methods.

subclassing

In Windows programming, a technique that allows an application to intercept and process messages
sent or posted to a particular window before the window has a chance to process them. By 
subclassing a window, an application can augment, modify, or monitor the behavior of the window.

subexpression

An expression that is part of a larger expression. For example, (a+b) is a subexpression of (a+b)*c.

sublanguage

Or secondary language.      In the localization of Windows-based programs, a variant of the 
primary language, defined by the locale. For example, if English is the the primary language, 
American, British, Australian, New Zealand, Canadian, and Ireland are the possible locales that 
determine the sublanguage. See also language identifier (ID).

subobject



1      The portion of a Windows object that is completely described by a base class.

2      Generally, an object within an object. For example, a cell could be considered a subobject of a 
spreadsheet object.

subscript

1      In programming, a value enclosed in brackets ([ ]) that indicates either the number of elements in 
an array in the array declaration or the offset position within an array.
2      In printing, one or more characters printed slightly below the bottom edge of the surrounding text.

subscript ([ ]) operator

An operator that indicates that the name preceding the operator is an array, or that designates a 
subscript into the array. For classes that have overloaded the operator, the behavior of this 
operator is class-specific.

substring

A string that is part of a longer string. For example, the string cat is a substring of the string 
catamaran.

subsystem

A system other than, and usually subordinate to, the primary system. A subsystem can have its own 
memory allocation and internal functions. OLE 2.0 and DEBUG are examples of subsystems, and 
POSIX is a subsystem of Windows NT that can run UNIX applications.

superclass

Or base class. A class which is the base (or parent) class for another class; a class from which 
another is derived, either directly or indirectly. The superclass provides state and behavior to the 
subclass which the subclass may modify by overriding selected methods.

suspend count

A record of the number of active operations that require a thread to momentarily suspend execution
of user-mode code. Starting one of these operations increments the suspend count; ending the 
operation decrements the count. When the suspend count equals zero, the thread resumes 
execution.

swap file

Or paging file.      In Windows, the disk file that holds the active system and application memory 
pages that are not currently present in main memory (RAM). See also virtual memory.

symbol

1      A character other than the standard alphanumeric characters. It usually refers to algebraic, 
scientific, or linguistic characters not found on the keyboard.

2      In programming, a name that represents a register, an absolute value, or a memory address 
(relative or absolute).

3      To a compiler, a variable, function name, or other identifier.

4      In Visual C++, a resource identifier that consists of a text string (name) mapped to an integer 
value. A symbol provides a way to refer to resources and user-interface objects, both in source 



code and in the resource editors.

symbolic-debugging information

A map of the source code and all the identifiers (variables, function names, and so on) created at 
compile time for use by the debugger. See also program database (.PDB) file.

synchronization object

An object whose handle can be specified in one of the wait functions to coordinate the execution of 
multiple threads. The state of a synchronization object is either signaled, which can allow the wait 
function to return, or nonsignaled, which can prevent the function from returning. More than one 
process can have a handle of the same synchronization object, making interprocess 
synchronization possible. See also mutex object, semaphore.

synchronous operation

1      In Windows programming, a task that requires the thread that initiated the operation to suspend 
activity until the task is completed. See also asynchronous operation, atomic operation.

2      In hardware, an operation that proceeds under control of a clock or timing mechanism.

synchronous processing

In ODBC, a method of processing transactions in which the database driver does not return 
control to an application until a function call completes. See also asynchronous processing.

syntax

The grammar of a particular language, the rules governing the structure and content of the 
statements. See also semantics.

System 7

An operating system for Apple Macintosh computers.

system database

A file, read at startup, that contains information about the users in a workgroup, such as account 
names, user preference information, and passwords.

system font

The font used by the operating system to display messages. The system font is the default font for 
resources.

system modal dialog box

Or system modal message box, system modal window.      A dialog box that prevents the user 
from doing anything else in Windows until the dialog box is cleared, usually by choosing a 
pushbutton marked either OK or Cancel. Use a system modal dialog box to notify the user of serious, 
potentially damaging errors that require immediate attention (for example, running out of memory).

system palette

A representation of the device's physical palette. The system palette contains the RGB values for 
all colors that can currently be displayed or drawn by the device.



system time

The current time on the system's real-time clock. The system time structure contains values for the 
year, month, day, hour, minute, second, and millisecond.

SYSTEM.INI file

A Windows initialization file that contains the settings needed to configure Windows to a system's 
particular components.



Glossary T

tab order

The order in which the TAB key moves the input focus from one control to the next within a dialog 
box. Usually, the tab order proceeds from left to right in a dialog box, and from top to bottom in a 
radio group.

tab stop

One of the points in a line of text or a control in a group of controls (in a dialog box, for example) 
that the user can move to by pressing the TAB key. See also tab order.

tab-delimited report

A data file in which the elements are separated by tab characters.

tag

1      In C/C++, an optional identifier are part of structure, union, and enumeration type specifiers and,
if present, always immediately follow the reserved words struct, union, or enum. The tag names 
must be distinct from all other structure, enumeration, or union tags with the same visibility.

2      Text in angle brackets that represents HTML markup. Web browsers display text and graphic 
elements based on the tags an author uses. The tag itself is not displayed by the browser.

tail

The last element in a linked list.

TAPI

A set of functions that is part of the Win32 API that lets a computer communicate directly with 
telephone systems.

target

The objective, or destination, of a computer command or operation. For example, the target machine
in a remote debugging operation is the machine running the application that is being debugged.

task handle

One of two handles that Windows creates for each task running in the system. The task handle is the 
handle to the task database (TDB), which contains information about the task's queue, module 
handle, and so forth. See also instance handle.

TCP/IP

A set of transport protocols for the Internet that provides both connection-oriented    (TCP) and 
connectionless (IP) data transfer. Commonly made up of four protocols: IP, TCP, UDP, and ICMP. See
also transport protocol, User Datagram Protocol (UDP).

Telephony Application Programming Interface

A set of functions that is part of the Win32 API that lets a computer communicate directly with 
telephone systems.



teletype network

Terminal-emulation protocol for remote login over the Internet. Also refers to a UNIX program that 
uses the protocol (often written TELNET in that case).

telnet

Terminal-emulation protocol for remote login over the Internet. Also refers to a UNIX program that 
uses the protocol (often written TELNET in that case).

template

1      In C++, a keyword that allows polymorphism with respect to different types, by passing the data 
type as a parameter to the code body.

2      More generally, a form or blueprint for an object that contains information about the default 
properties of that object. For example, a Microsoft Word document template may contain text, 
formatting, and graphics information as well as macros and AutoText entries.

template class

A C++ class that is instantiated by providing a specific data (or class) type to a template. The 
compiler builds a class to process data of that type according to the specifications of the 
template. The Microsoft Foundation Class Library uses template classes to implement the 
standard collection classes.

temporary object

An object that is created when needed and destroyed after the reference object to which it is 
bound is destroyed.

temporary window

A window that an application creates for some temporary purpose. For example, a dialog box is a 
temporary window created to receive user input.

termination

The ending of a thread, process, or program.

termination functions

Functions called internally by MFC member functions when there is a fatal error, such as an 
uncaught exception that cannot be handled. In MFC, AfxAbort is the default termination function.
The C/C++ Run-Time Library provides the _abort( ) function for non-MFC code. Most dynamic-link 
libraries register termination functions as well.

termination handler

A mechanism by which a developer ensures that a block of termination code is executed, so that 
resources such as memory, handles, and files are properly closed regardless of how a section of 
code finishes executing. A termination handler consists of a guarded body of code and a 
termination block. See also C++ exception handling, structured exception handling (SEH), try 
block.

ternary operator

An operator that takes three operands — for example, the conditional-expression (? :) operator in 



C/C++. See also binary operator, unary operator.

text editor

A program used to manage, edit, and print text files.

text file

A human-readable file composed of text characters. A text file is usually identified by a file extension 
of .TXT. See also binary file, rich-text format (.RTF) file.

text mode

One of two modes for file I/O operations specified in the file-opening function. In text mode, control 
characters that specify the end of a line are normalized during I/O operations. In binary mode, no 
translation occurs.

text-alignment flag

An indicator that determines how text output functions position a string of text on a display or device.

thread

The basic entity to which the operating system allocates CPU time. A thread can execute any part of
the application's code, including a part currently being executed by another thread. All threads of a 
process share the virtual address space, global variables, and operating-system resources of the 
process.

thread local storage

A Win32 mechanism that allows multiple threads of a process to store data that is unique for each 
thread. For example, a spreadsheet application can create a new instance of the same thread each 
time the user opens a new spreadsheet. A dynamic-link library that provides the functions for 
various spreadsheet operations can use thread local storage to save information about the current 
state of each spreadsheet (row, column, and so on).

thread switch

A change of context from one thread to another, either inside a single process or across 
processes.

three-state check box

A square box button control that can have one of three states, usually checked, unchecked (cleared), 
or indeterminate (grayed).

throw expression

In C++, a statement that transfers program control to a catch block in order to handle an exception. 
See also C++ exception handling, catch block, try block.

thumbnail representation

1      Or thumbnail view.      In OLE, the reduced image of a document stored within an OLE 
compound file. 

2      In general, a greatly reduced version of an image that contains just enough detail for the image to



be recognizable. Thumbnails are often used in a gallery view to allow the user to browse and select 
from a collection of images.

thunk

A small section of code that performs a translation or conversion during a call or indirection. For 
example, a thunk is used to change the size or type of function parameters when calling between 16- 
and 32-bit code.

time-out value

Or time-out delay.      The maximum amount of time one entity will wait for another entity to 
complete a transaction. For example, in ODBC a query time-out value determines the amount of 
time the database engine will wait for a query's action to complete.

timer identifier (ID)

A value that identifies a timer or the events associated with a timer.

timestamp

A value that specifies the time data was created, modified, accessed, or received. In files, the 
timestamp may also specify when the data was committed to disk.

TLS

A Win32 mechanism that allows multiple threads of a process to store data that is unique for each 
thread. For example, a spreadsheet application can create a new instance of the same thread each
time the user opens a new spreadsheet. A dynamic-link library that provides the functions for 
various spreadsheet operations can use thread local storage to save information about the current 
state of each spreadsheet (row, column, and so on).

token

1      In a source program, the basic element recognized by a compiler. Keywords, identifiers, 
constants, string literals, and operators are examples of tokens.

2      A group of security attributes created when a user logs on to the operating system. See also 
access token, primary token, impersonation token, privilege, security identifier (SID).

tool tip

A tiny pop-up window that presents a short description of a toolbar button's action. Tool tips are 
displayed when the user positions the mouse over a button for a period of time.

toolbar

A control bar based on a bitmap that contains a row of button images. These buttons can act like 
pushbuttons, check boxes, or radio buttons. See also dialog bar, status bar

top-level window

A window that has no parent window, or whose parent is the desktop window.

topmost window

The window that overlaps all the other windows even if it is not the active or foreground window.



trace message

Or trace output.      An error or diagnostic message employed in debugging to provide information 
about where in the program execution a problem occurred. In some cases, trace output can 
provide advance warning about problems that are about to occur.

tracker

In OLE, a border, or adornment, for OLE items that provides a visual cue about the current status of 
the item. By using different tracker styles, OLE items can be displayed with hatched borders, resize 
handles, or a variety of other visual effects.

tracking

1      In user-interface control, to cause an on-screen displayed symbol, such as a pointer, to match 
the movements of a mouse or other pointing device.

2      In data management, to follow the flow of information through a manual or an automated system 
(a tracking tool).

3      In data storage and retrieval, to follow and read from a recording channel on a disk or a magnetic
tape. 

4      In general, the act of following a path.

tracking size

The window size (maximum or minimum) that the user can produce by dragging a sizing border or 
splitter bar.

trail byte

In a double-byte or multibyte character set, the second byte of a two-byte character. See also lead 
byte.

transacted mode

A file-access mode that buffers all changes to a document and writes the changes to disk or 
discards them only when an explicit commit or revert request occurs. In this way, the original file can 
be reverted to. See also direct mode, rollback, transaction.

transaction

In data management, a means of completing an all or nothing series of changes to a file. If one 
change fails, or if there is a system failure during the transaction, the file reverts back to its original 
state before the transaction began. See also rollback.

transient

In Java, a variable type qualifier denoting that the indicated variable is not part of the persistent 
state of the object.

translation

1      In programming, to convert a program from one language to another — for example, to convert C 
source code to object code.
2      In graphics, to move an image horizontally, vertically, or both, without rotating the image.

3      More generally, to convert from one form to another — for example, to translate a scan code into a
key code.



translation phase

One of the steps a compiler follows in creating an executable program. In C/C++, these steps 
include character mapping, line splicing, tokenizing, preprocessing, character-set mapping, string 
concatenating, translating, and linking.

translation unit

1      A single source file, together with all of its include files, supplied as input to the compiler, which 
combines and translates the files to produce an object file. See also compilation unit.
2      In C/C++, a sequence of tokens that the compiler generates during the preprocessor phase.
The translation unit incorporates code from the preprocessor directives, such as the #include 
and #define directives, into the source code from a single file and excludes any code removed by 
conditional compilation directives.

Transport Control Protocol/Internet Protocol

A set of transport protocols for the Internet that provides both connection-oriented    (TCP) and 
connectionless (IP) data transfer. Commonly made up of four protocols: IP, TCP, UDP, and ICMP. See
also transport protocol, User Datagram Protocol (UDP).

transport layer

1      In remote debugging, a data link established between the host machine and the target 
machine. See also serial transport layer.

2      The layer in the ISO/OSI communications model that is responsible for quality of service and 
accurate delivery of information. Among other services, the transport layer handles error detection 
and correction.

transport protocol

A set of conventions that govern how data is transported across networks. In a connection-oriented 
transport protocol, such as Transmission Control Protocol (TCP), applications are required to 
establish a virtual circuit before data transfer can take place. In a connectionless transport protocol, 
such as User Datagram Protocol (UDP), an established circuit is not required for data transfer and an 
application need only open and bind a socket in order to send and receive data.

trigraph

In C/C++, a sequence of two question marks followed by a punctuation character, which the 
compiler replaces with another character. For example, the compiler will replace the trigraph ??- 
with the character ~. Trigraphs allow C programs to be written using only the ISO Invariant Code Set,
which is a subset of the 7-bit ASCII character set.

TrueType font

A scalable outline font whose glyphs are stored as a collection of line and curve commands plus a 
collection of hints. Windows uses the line and curve commands to define the outline of the glyph and 
uses the hints to adjust the length of the lines and the shapes of the curves to correct irregularities in 
their shapes that occur during rasterization. See also raster font, vector font.

try block

A guarded body of code in a try-except frame-based exception handler or try-finally 
termination handler. See also catch block, throw expression.



type cast

An explicit conversion of a variable, structure, object, or expression from one data type to another.

type checking

The examination by a compiler or interpreter of the operations in a program to make sure that the 
correct data types are being used. See also run-time type information (RTTI).

type declaration

A declaration in a program that specifies the characteristics of a new data type, usually by 
combining more primitive existing data types. See also data declaration.

type definition

1      A declaration that introduces a name which, within its scope, becomes a synonym for a type 
or a derived type. A type definition is usually used to construct shorter or more meaningful names 
for types already declared or to encapsulate implementation details that may change.

2      A definition that describes the characteristics of an object — for example, a Windows type 
definition describes the dimensions, colors, behavior, and position for an object of a particular 
window class.

type library file

Or OLE library.      An OLE compound document file containing standard descriptions of data types, 
modules, and interfaces that can be used to fully expose objects for OLE Automation. The type 
library file usually has a .TLB filename extension and can be used by other applications to get 
information about the automation server.

type modifier

A keyword that modifies the data type that follows — for example, unsigned can be used to modify an
integral data type such as int.

type qualifier

A keyword that provides specific properties to an identifier. The const type qualifier declares an 
object to be nonmodifiable. The volatile type qualifier declares an item whose value can legitimately
be changed by something beyond the control of the program in which it appears, such as a 
concurrently executing thread.

type safety

The assurance that a given function will be not presented, at run time, with data of a type it cannot 
handle. Type safety is assured through type checking and/or by the use of template classes that 
are designed to operate on data of many types. See also run-time type information (RTTI).

type-safe collection

A collection class that enforces type safety on data or objects. For example, a type-safe collection 
can be implemented by using one of the MFC template-based classes such as CArray or CList, 
which can store data of any type.

typed pointer



A pointer to a specified type.

typeface name

The name of a font — for example, Times New Roman.



Glossary U

UDP

A connectionless transport protocol that forms a user interface to the Internet Protocol (IP).

UDT

In OLE, a set of interfaces that allow data to be sent and received in a standard fashion, regardless of
the actual method chosen to transfer the data.

unary operator

An operator that takes only one operand — for example, the increment (++) operator. See also binary 
operator, ternary operator.

unbalanced parentheses

The number of opening parentheses does not equal the number of closing parentheses.

UNC

The standard format for paths that include a local area network file server, as in \\server\
share\path\filename.

undecorated name

In C++, the form that an identifier has in the source code (as a string of human-readable 
characters) as opposed to its decorated name, which consists of symbols that are meaningful only to 
the compiler and the linker.

underflow

Or loss of precision.      A condition in which a mathematical calculation produces a result too near 
to zero to be represented by the range of binary digits available to the computer for holding that value
in the specified precision. See also loss of significance.

underhang

The amount of white space between the edge of a character cell and the black part of the glyph. 
See also ABC width, overhang.

undo flag

A value, maintained by the edit control, that indicates whether an application can reverse the most 
recent operation on the edit control (to undo a text deletion, for example).

Unicode

A 16-bit character set capable of encoding all known characters and used as a worldwide character-
encoding standard. Windows NT uses Unicode exclusively at the system level.

Uniform Data Transfer

In OLE, a set of interfaces that allow data to be sent and received in a standard fashion, regardless of
the actual method chosen to transfer the data.



Uniform Resource Identifier

A variant of Uniform Resource Locator (URL).

Uniform Resource Locator

The address of a resource on the Internet. URL syntax is in the form 
protocol://host/localinfo, where protocol specifies the means of fetching the object 
(such as HTTP or FTP), host specifies the remote location where the object resides, and 
localinfo is a string (often a file name) passed to the protocol handler at the remote location. 
Also called Universal Resource Locator, Uniform Resource Identifier (URI).

union

1      In C/C++, a user-defined data type that can hold values of different types at different times. It is 
similar to a structure except that all of its members start at the same location in memory. A union 
variable can contain only one of its members at a time. The size of the union is at least the size of 
the largest member.

2      The keyword used to define union variables.
3      Two or more objects joined into one.

Universal Naming Convention

The standard format for paths that include a local area network file server, as in \\server\
share\path\filename.

universally unique identifier

Or globally unique identifier (GUID).        A 128-bit value that uniquely identifies objects such as OLE 
servers, interfaces, manager entry-point vectors, and client objects. Universally unique identifiers are 
used in cross-process communication, such as RPC, and OLE.

unresolved external

An error report that results from the linker not being able to identify and link to a data type or function 
that is used in source code. Unresolved externals usually mean that a DLL or object file was 
missing during linking.

unsigned integer

A data type that can only hold a whole number with a value greater than, or equal to, zero. In this 
implementation, the maximum value that an unsigned integer can hold is 0xFFFFFFFF 
(4,294,967,295).

update handler function

A function that administers changes made to an object or data file to make it more current.

update option

A choice that is made about when and how a system, object, or data file will be changed to make it 
more current. For example, OLE linked objects, or items, can be automatically updated whenever 
possible, when the source document is saved, or only on request from the client application.

update region



Or invalid region.      In Windows, identifies the portion of a window that is out-of-date or invalid and 
in need of repainting.

updates

Actions or processes that make a system, object, or data file more current.

upper bound

The upper limit in an allowable range of values.

URI

A variant of Uniform Resource Locator (URL).

URL

The address of a resource on the Internet. URL syntax is in the form 
protocol://host/localinfo, where protocol specifies the means of fetching the object 
(such as HTTP or FTP), host specifies the remote location where the object resides, and 
localinfo is a string (often a file name) passed to the protocol handler at the remote location. 
Also called Universal Resource Locator, Uniform Resource Identifier (URI).

Usenet

Another name for Internet Newsgroups. A distributed bulletin board system running on news servers, 
UNIX hosts, online services and bulletin board systems. Collectively, all the users who post and read 
articles to newsgroups. The Usenet is international in scope and is the largest decentralized 
information utility, including government agencies, universities, high schools, and organizations of all 
sizes as well as millions of stand-alone PCs.

User Datagram Protocol

A connectionless transport protocol that forms a user interface to the Internet Protocol (IP).

User Network

Another name for Internet Newsgroups. A distributed bulletin board system running on news servers, 
UNIX hosts, online services and bulletin board systems. Collectively, all the users who post and read 
articles to newsgroups. The Usenet is international in scope and is the largest decentralized 
information utility, including government agencies, universities, high schools, and organizations of all 
sizes as well as millions of stand-alone PCs.

user-defined message

Any message that is not a standard Windows message.

user-interface object

In Windows, an object that provides functionality to the user-interface. For example, menu items, 
toolbar buttons, and accelerator keys are all user-interface objects.

user-interface thread

In Windows, a thread that handles user input and responds to user events independently of threads 
executing other portions of the application. User-interface threads have a message pump and 
process messages received from the system. See also worker thread.



USRDLL

A version of the Microsoft Foundation Class Library used to statically link MFC into a stand-alone 
user DLL so that the user DLL can incorporate some of the MFC classes.

UTC

A global time standard equivalent to Greenwich mean time (GMT).

UUID

Or globally unique identifier (GUID).        A 128-bit value that uniquely identifies objects such as OLE 
servers, interfaces, manager entry-point vectors, and client objects. Universally unique identifiers are 
used in cross-process communication, such as RPC, and OLE.
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validation rules

A set of functions that dialog data verification (DDV) employs to validate user entries in a dialog 
control. For example, the function DDV_MaxChars could validate that the string entered in the text-
box control is not greater than a specified length.

variable

In programming, a named storage location capable of containing a certain type of data that can be 
modified during program execution. See also data structure, data type.

variant

1      In OLE Automation, an instance of the VARIANT datatype, which can represent values of many 
different types, such as integers, floats, booleans, strings, pointers, etc.

2        In general, one of two or more data elements, functions, libraries, or whatever, exhibiting 
(usually slight) differences.

VBX

A custom control that can be used in Visual Basic as well as other Microsoft programming systems, 
including Visual C++. VBX controls are 16-bit dynamic-link libraries and are not supported in 32-bit 
applications. Visual Basic control files have a .VBX filename extension.

vector font

A scalable font in which the characters are drawn in arrangements of line segments rather than 
arrangements of curves or bits. Vector fonts are often used in applications that are optimized for 
output to plotters instead of printers. See also raster font, TrueType font.

Veronica

A database of the names of almost every menu item on thousands of gopher servers. This database 
can be searched from most major gopher menus. See also Archie.

version information

An application's company and product identification, product release number, and copyright and 
trademark notification. Version information is held in a standard form in the executable (.EXE) file or
dynamic-link library (DLL) file and is accessible by various tools and Windows functions.

version resource

A resource that contains either text or binary data about an application's version information.

Very Easy Rodent-Oriented Net-wide Index to Computerized Archives

A database of the names of almost every menu item on thousands of gopher servers. This database 
can be searched from most major gopher menus. See also Archie.

view

1      (noun) A window object through which a user interacts with a document.

2      Or aspect.      (noun) Generally, the manner in which data or a graphical image is displayed. 



3      (verb) To display information on a computer screen, as in to view a file.

viewer

Program for opening image files and files in other special formats, such as audio and video.

viewport

A rectangle in device space that is used to specify a transformation between page and device space. 
The viewport extents (height and width) are always measured in pixels for a video display or in dots 
for printers.

viewport origin

The corner of the viewport from which the height and width of the viewport are measured.

VIRTKEY

In an accelerator table resource, a flag used to indicate that the keystroke value in the definition is 
a virtual key code.

virtual base class

A base class whose derived classes contain only one shared instance of its members even if the 
indirectly derived classes have done multiple inheritance. The class declaration for the derived 
class must have the keyword virtual before the base class specifier in order for it to be a virtual base 
class. In the following example, class MultiC has only one subobject of class Base even though it 
has inherited from more than one class derived from Base:
class Base {  };
class DerivedA: virtual public Base {  };
class DerivedB: virtual public Base {  };
class MultiC: public DerivedA, public DerivedB {  };
virtual destructor

A destructor implemented by declaring a base class's destructor with the keyword virtual. A virtual 
destructor ensures that, when delete is applied to a base class pointer or reference, it calls the 
destructor implemented in the derived class, if an implementation exists.

virtual device driver

A low-level software component that manages a single resource, such as a display screen or a serial 
port, on behalf of all running processes. A VxD is always 32-bit protected mode code and is 
frequently written in assembly language.

virtual function

A member function of a base class, where the function is declared with the keyword virtual. If a 
base class contains a virtual function and a derived class defines the same function, the function from
the derived class is invoked for objects of the derived class, even if it is called using a pointer or 
reference to the base class.

virtual inheritance

In C++, a method of deriving classes by preceding the name of the base class with the keyword 
virtual. With virtual inheritance, indirectly derived classes contain only one shared instance of the 
base class's members even if they have done multiple inheritance. See also virtual base class.



virtual key code

In Windows, a device-independent value translated from the scan code by the keyboard device driver.
The code identifies the keyboard key. See also VIRTKEY.

virtual memory

A memory-management scheme that allows an application to see a    large, continuous block of 
primary memory (RAM) that, in reality, is a much smaller block of primary memory supplemented by 
secondary memory (such as a hard disk), with blocks of data being moved into and out of primary 
memory. See also swap file.

Virtual Reality Modeling Language

A vector-based language for modeling three-dimensional environments. It sends ASCII text files 
over the Internet, which are translated by the VRML viewing engine at the other end. VRML 
complements HTML.

visible region

In Windows, the portion of a window visible to the user.

Visual Basic control

A custom control that can be used in Visual Basic as well as other Microsoft programming systems, 
including Visual C++. VBX controls are 16-bit dynamic-link libraries and are not supported in 32-bit 
applications. Visual Basic control files have a .VBX filename extension.

void pointer

A pointer to an object of unknown type. See also typed pointer.

volatile

1      In C/C++ and J++, a type qualifier that declares an item whose value can legitimately be changed
by something beyond the control of the program in which it appears, such as a concurrently executing
thread. 
2      More generally, describes information that is stored in memory and not preserved when a 
process or application terminates.

VRML

A vector-based language for modeling three-dimensional environments. It sends ASCII text files 
over the Internet, which are translated by the VRML viewing engine at the other end. VRML 
complements HTML.

VxD

A low-level software component that manages a single resource, such as a display screen or a serial 
port, on behalf of all running processes. A VxD is always 32-bit protected mode code and is 
frequently written in assembly language.
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watch expression

An expression that can be evaluated as the program progresses and can be viewed in the Watch 
window during debugging.

wave file

A Microsoft standard file format for storing waveform audio data. Wave files have a .WAV filename 
extension.

waveform audio

A technique of re-creating an audio waveform from digital samples of the waveform.

weak external

A special type of external reference that allows the linker to fix up an address with an alternate 
symbol. By using a weak external record, a library developer can provide a method for the linker to
use an alternate symbol if the code does not make any other references to the module in which the 
primary symbol resides.

Web browser

Software that renders Web pages on a local computer. See also World Wide Web.

what you see is what you get

A display method (pronounced WI-zy-wig) that shows documents and graphics as they will appear 
when printed.

white space

1      Spaces, tabs, and blank lines. White space sometimes refers to the C/C++ language-specific 
character constants that create white spaces; namely, ' ', '\t', and '\n'.

2      The empty areas in a window or the margins on a document.

wide character

Or Unicode character.      A 2-byte multilingual character code. Any character, including technical 
symbols and special publishing characters, can be represented as a wide character. Note that a 
multibyte character or a double-byte character can be 2 bytes in size, but neither is a wide, or 
Unicode, character. See also wide-character constant.

wide-character constant

A 16-bit character constant that can specify a member of the extended execution character set. 
Wide-character constants can be used to express characters in alphabets that are too large to be 
represented by type char. Use wide-character constants in place of multicharacter constants to 
ensure portability. Syntactically, a wide-character constant is a character constant prefixed by 
the letter L.

WIN.INI

A text file that stores initialization information for Windows and Windows-based applications. The 



WIN.INI file is configured with a number of sections and entries, depending on a particular system's 
hardware and software requirements. For example, entries in the [Desktop] section control the 
appearance of the desktop and the position of windows and icons.

Win32 platform

A platform that supports the Win32 API. These platforms include Intel Win32s, Windows NT, 
Windows 95, MIPS Windows NT, DEC Alpha Windows NT, and Power PC Windows NT.

window characteristic

An attribute of a window, such as size, position, or the presence of scroll bars.

window class

A set of attributes that Microsoft Windows uses as a template to create a window in an application. 
Windows requires that an application supply a class name, the window-procedure address, and an 
instance handle. Other elements may be used to define default attributes for windows of the class, 
such as the shape of the cursor and the content of the menu for the window.

window extent

The width (x-extent) or height (y-extent) of a window.

window handle

In the Win32 API, a 32-bit value (assigned by Windows) that uniquely identifies a window. An 
application uses this handle to direct the actions of functions to the window. A window handle has the 
HWND data type; an application must use this type when declaring a variable that holds a window 
handle.

window origin

1      The upper-left corner of a window's client area.

2      The corner of the window from which the extents are measured. See also viewport origin.

window procedure

A function, called by the operating system, that controls the appearance and behavior of its 
associated windows. The procedure receives and processes all messages to these windows.

window rectangle

The coordinate rectangle that encloses the entire window. The window rectange is defined by two 
ordered pairs of numbers that define the upper-left and lower-right corners of the rectangle. See also 
client area.

window style

A named constant that defines an aspect of the window's appearance and behavior not specified by
the window's class.

window-management function

A function that carries out an action on a window. For example SetWindowPos is a window-
management function that can change the size, position, or Z order of a window.

Windows initialization file



A text file that stores initialization information for Windows and Windows-based applications. The 
WIN.INI file is configured with a number of sections and entries, depending on a particular system's 
hardware and software requirements. For example, entries in the [Desktop] section control the 
appearance of the desktop and the position of windows and icons.

Windows Open Services Architecture

A specification for an open set of API functions that allow Windows-based desktop applications to 
connect to multiple computing environments, with a single version of each application able to work 
with multiple platforms. With WOSA, applications can access available information regardless of the 
type of network in use, the types of computers involved, or the types of back-end services available.

Windows Write file

A document file that is associated with the Windows Write text editor. The default filename 
extension for Windows Write files is .WRI.

wizard

A special form of user assistance that guides the user through a difficult or complex task within an 
application. For example, a database program can use wizards to generate reports and forms. In 
Visual C++, the AppWizard generates a skeleton program for a new C++ application.

word alignment

Data in memory that is aligned on word boundaries. In 32-bit systems, word alignment means that 
the first byte of a data object is located at an address that is a multiple of 4.

word boundary

A memory address that is a multiple of the machine's word size, in bytes. See also word alignment.

wordwrap

To break lines automatically in order to keep the text within the boundaries of a window or the 
margins of a document.

worker thread

A thread that handles background tasks while the user continues to use an application. Tasks such 
as recalculation and background printing are examples of worker threads. See also user-interface 
thread.

working set

1      The set of memory pages currently visible to the process in physical RAM memory. These 
pages are resident and available for an application to use without triggering a page fault. If free 
memory in the computer is above a threshold, pages are left in the working set of a process even if 
they are not in use. When free memory falls below a threshold,    unneeded pages are trimmed from 
working sets.

2      The average amount of memory, either physical or virtual, used by the process. The longer a 
process is running, the more accurate this value is.

workspace

A window or task-management technique that consists of a container holding a set of objects, where 
the windows of the contained objects are constrained to a parent window. A workspace is similar to 



the multiple document interface, except that the windows displayed within the parent window are of 
objects that are actually contained in the workspace.

workspace configuration file

A file created and maintained by the Developer Studio. The file contains all the information about the 
project workspace, including a list of all the projects, their associated source files, each project's 
output file, the settings and tools required to build each project, as well as the physical layout and 
characteristics of Developer Studio: window layout and characteristics, syntax coloring, editor 
preferences, and so on.

workspace window

In the Microsoft Developers Studio, a window that displays graphical representations of a project 
workspace. The panes in the window display projects and files, classes for C++ files, and the table
of contents for the online help system.

World Wide Web

Or the Web. The portion of the global Internet that uses hypertext links to connect pages and 
resources in a way that lets you reach any page from any other page. Web browsers enable you to
navigate the Web.

WOSA

A specification for an open set of API functions that allow Windows-based desktop applications to 
connect to multiple computing environments, with a single version of each application able to work 
with multiple platforms. With WOSA, applications can access available information regardless of the 
type of network in use, the types of computers involved, or the types of back-end services available.

wrapper class

A C++ class whose function is to provide an alternative interface for objects of another class. For 
example, C exceptions can be handled as typed exceptions, with the C++ catch handler, by using a 
C exception wrapper class.

wrapper function

A function whose purpose is to provide an interface to another function. Such an interface might    
create type safety where none existed in the original function.

write-only

An attribute of an object (a C++ ostream object, for example), a pipe, or a file specifying that data 
can only be written to it, not read from it.

WWW

Or the Web. The portion of the global Internet that uses hypertext links to connect pages and 
resources in a way that lets you reach any page from any other page. Web browsers enable you to
navigate the Web.

WYSIWYG

A display method (pronounced WI-zy-wig) that shows documents and graphics as they will appear 
when printed.





Glossary X

x-extent

The width of a window. See also y-extent.



Glossary Y

y-extent

The height of a window. See also x-extent.



Glossary Z

Z order

Indicates a window's position in a stack of overlapping windows. This window stack is oriented 
along an imaginary axis, the z-axis, extending outward from the screen. The window at the top of the 
Z order overlaps all other windows. The window at the bottom of the Z order is overlapped by all other
windows. An application sets a window's position in the Z order by placing it behind a given window or
at the top or bottom of the stack.

zooming

Enlarging a selected window or portion of a graphical image in order to see finer details in the image.



& (ampersand)

1      Bitwise-AND operator. Two ampersands (&&) denote the logical-AND operator. 

2      In C++, the reference operator, as in void AddIt(int&x). This indicates that the address of 
x is used directly, and changes in value affect the original variable. Java does not allow reference 
operators. See also parameter passing.

3      In C/C++, the address-of operator, as in pPtr = &nArray[2]. Java does not allow 
address-of operators.

4      Indicates special characters in HTML code.



.APS

A binary version of the current resource file that is created by the Microsoft Developer Studio and 
used for quick loading of resources. Microsoft Developer Studio gives this file an .APS filename 
extension.



.BAT

An unformatted text file that contains one or more commands, either internal operating-system 
commands or program names. A batch file is executable and can be run from the command line.



.BMP

A file that contains a collection of structures that specify or contain the following elements: 

· A header that describes the resolution of the device on which the rectangle of pixels was 
created, the dimensions of the rectangle, the size of the array of bits, and so on. 
· A logical palette. 
· An array of bits that defines the relationship between pixels in the bitmapped image and entries
in the logical palette.

Bitmap files usually have a .BMP filename extension. See also bitmap, device-independent 
bitmap file.



.BSC

A file created from source browser information (.SBR) files, using the Microsoft Browse 
Information File Maintenance Utility (BSCMAKE). Browse information files can be examined in 
browse windows and usually have a .BSC extension.



.bss

A predefined data section of an executable file that contains uninitialized data, including all variables 
declared as static within a function or source module. The linker combines all the .bss sections in the 
object (.OBJ) and library (.LIB) files into one .bss section in the executable file.



.C

A text file containing C language code.



.CLW

A file that ClassWizard generates, containing information needed to edit existing classes or add new 
classes to a project. ClassWizard also uses the ClassWizard file to store information needed to create
and edit message maps and dialog data maps, and to create prototype member functions. 
ClassWizard files have a .CLW filename extension.



.COM

An executable binary (program) file whose code is limited to a single 64-kilobyte segment. Compact 
executable files usually have a .COM filename extension and are often used for utility programs 
and short routines. See also executable file.



.CPP

Or .CXX file.      A text file containing C++ source code.



.CUR

A file that contains an image that defines the shape of a cursor on the screen. Cursor resource files 
usually have a .CUR filename extension.



.DEF

A text file that contains one or more statements describing various attributes of an executable 
module. Module-definition files usually have a .DEF filename extension. See also dynamic-link 
library (.DLL) file.



.DIB

A file containing an array of bits combined with several structures that specify the width and height of
the bitmapped image (in pixels), the color format of the device where the image was created, and 
the resolution of the device used to create that image. The DIB file format ensures that bitmap 
graphics created in one application can be loaded and displayed in another application exactly the 
way they appear in the originating application. See also bitmap, bitmap file.



.DLG

A file that contains dialog-box source code. Note that a dialog file is not required for a Visual C++ 
project because Visual C++ keeps this code in the resource-definition file.



.DLL

A file that contains one or more functions that are compiled, linked, and stored separately from the 
processes that use them. In Win32, the operating system maps the dynamic-link libraries (DLLs) 
into the address space of a process when the process is starting up or while it is running. The 
process then executes functions in the DLL. Dynamic-link library files usually have a .DLL filename 
extension.



.EXE

A program file created from one or more source code files translated into machine code and 
linked together. The MS-DOS, Windows, and Windows NT operating systems use the .EXE filename 
extension to indicate that the file is a runnable program.



.EXP

A file that contains information about exported functions and data items. The Microsoft 32-Bit Library 
Manager tool (LIB.EXE) generates the exports file from the module-definition (.DEF) file. The linker 
uses the exports file to build the dynamic-link library (.DLL) file. Exports files have a .EXP filename 
extension.



.H

An external source file, identified at the beginning of a program, that contains commonly used data 
types and variables used by functions in the program. The #include directive is used to tell the 
compiler to insert the contents of a header file into the program. See also C++ header file.



.HLP

An external source file, identified at the beginning of a program, that contains commonly used data 
types and variables used by functions in the program. The #include directive is used to tell the 
compiler to insert the contents of a header file into the program. See also C++ header file.



.HM

A file that defines Help context IDs corresponding to the IDs of dialog boxes, menu commands, and 
other resources in an application. The AppWizard file MAKEHELP.BAT calls the MAKEHM tool to 
generate this file from the contents of a RESOURCE.H file. The Help map file has a .HM filename 
extension. See also Help project file.



.HPJ

A project file that controls how the Windows Help Compiler creates a Help (.HLP) file from topic files. 
The Microsoft Help Workshop is used to create a Help project file. The filename extension of a Help 
project file is .HPJ.



.HPP

Or .HXX file.      An external source file, identified at the beginning of a C++ program, that contains 
commonly used data types and variables used by functions in a program. The #include directive is 
used to tell the compiler to insert the contents of a header file into the program.



.ICO

In Windows, a file that contains a bitmap of an icon. Icon files usually have a .ICO filename extension.



.ILK

A state file generated to hold status information for later incremental links of the program. The 
file has the same base name as the executable file or dynamic-link library and the filename 
extension .ILK. The incremental status file is created the first time the Incremental Linker (LINK.EXE) 
runs in incremental mode. LINK updates the file during subsequent incremental builds. LINK is the 
only tool that uses the .ILK file. See also incremental link.



.INI

In Windows, a file that an application uses to store information that otherwise would be lost when the 
application closes. Initialization files typically contain information such as user preferences for the 
configuration of the application. Initialization files usually have a .INI filename extension.



.LIB

A Common Object File Format (COFF) file generated by the Microsoft 32-bit library manager tool, 
LIB, for standard and import libraries. The default filename extension for these files is .LIB. See 
also dynamic-link library (.DLL), static-link library.



.MAK

A file that contains all commands, macro definitions, options, and so on to specify how to build 
the projects in a project workspace. A makefile has the filename extension .MAK and usually has 
the same base name as the workspace configuration (.MDP) file.



.MAP

A text file that contains information about the program being linked, including the groups in the 
program and a list of public symbols. The linker names the mapfile with the base name of the 
program and the filename extension .MAP.



.MDP

A file created and maintained by the Developer Studio. The file contains all the information about the 
project workspace, including a list of all the projects, their associated source files, each project's 
output file, the settings and tools required to build each project, as well as the physical layout and 
characteristics of Developer Studio: window layout and characteristics, syntax coloring, editor 
preferences, and so on.



.OBJ

A file containing object code and/or data generated by a compiler or an assembler from the 
source code of a program. Object files generated by the Visual C++ compiler have a .OBJ filename
extension. See also Common Object File Format (COFF).



.ODL

In OLE Automation, text files containing a description of an application's interface. Object 
description language scripts are compiled into type libraries using the MkTypLib tool included with 
the OLE Software Development Kit.



.OLB

A dynamic-link library with a type library resource. An object library file typically has a .OLB 
filename extension.



.PBI

In a profiling operation, a file that provides condensed information to the Visual C++ profiler 
(PROFILE). The PREP program generates a profiler batch input file the first time the profiler is run on 
a program. The default filename extension for profiler batch input files is .PBI. See also profiler 
batch output file, profiler batch text file.



.PBO

An intermediate file generated by the Visual C++ profiler (PROFILE) and used to transfer information 
between profiling steps. See also profiler, profiler batch input file, profiler batch text file.



.PBT

In a profiling operation, the file generated by the PREP program and used as input to the PLIST 
program to generate a human-readable profile of the source code. See also profiler, profiler batch 
input file, profiler batch output file.



.PCH

A file containing compiled code for a portion of a project. Subsequent builds combine this file with the 
uncompiled code, thus shortening the overall compile time. The default filename extension for a 
precompiled header file is .PCH.



.PDB

A file used by the build tools to store information about a user's program. The program database 
file speeds linking during the debugging phase of development by keeping the debugging information 
separate from the object files.



.RC

Or resource script file.      A text file containing descriptions of resources from which the resource 
compiler creates a binary resource file. For Microsoft Windows applications, resource-definition 
files usually have a .RC filename extension. For Apple Macintosh applications, such files are typically 
named with a .R extension and written with the Apple Rez script language. See also compiled 
resource (.RES) file.



.REG

In OLE applications, a text file description of the classes supported by a server application. When a 
server application is installed in a system, the contents of its registration entry file are merged with 
the system registry. Registration entry files usually have a .REG filename extension.



.RES

Or binary resource file.      A binary file that contains a Windows-based application's resource data 
and is created by the resource compiler from the resource-definition (.RC) file. Compiled resource 
files usually have a .RES filename extension. See also Macintosh binary resource file, resource 
compiler.



.RSC

A Macintosh resource file that has been created from a Windows resource script (.RC) and 
compiled using the Windows Portability Library version of the Windows Resource Compiler 
(RC.EXE). By default, .RSC is the filename extension for Macintosh binary resource files.



.RTF

A file that contains encoded, formatted text and graphics for easy transfer between applications. The 
rich-text encoding format is commonly used by document-processing programs such as Microsoft 
Word for Windows and for generating online Help files. Rich-text format files usually have a .RTF 
filename extension.



.SBR file

An intermediate file that the compiler creates for use by the Microsoft Browse Information 
Maintenance Utility (BSCMAKE). There is one .SBR file for each object (.OBJ) file. BSCMAKE uses 
the .SBR files to create a browse information (.BSC) file.



.TLB

Or OLE library.      An OLE compound document file containing standard descriptions of data types, 
modules, and interfaces that can be used to fully expose objects for OLE Automation. The type 
library file usually has a .TLB filename extension and can be used by other applications to get 
information about the automation server.



.TXT

A human-readable file composed of text characters. A text file is usually identified by a file extension 
of .TXT. See also binary file, rich-text format file.



.WAV

A Microsoft standard file format for storing waveform audio data. Wave files have a .WAV filename 
extension.



.WRI

A document file that is associated with the Windows Write text editor. The default filename 
extension for Windows Write files is .WRI



@ (at sign)

1      In e-mail addresses, separates the user name from the domain name. See also address.

2      Points to the input command file used by CL or LINK, as in LINK @LINK.RSP.    See also 
command file.



16-bit application

A program written for a system (such as MS-DOS or Microsoft Windows version 3.1) that uses a 16-
bit segmented architecture, in which each memory address points to a 16-bit word.



16-bit character

A character that is 2 bytes in size, unlike an ANSI character, which is 1 byte in size. Sixteen-bit 
characters are found in Unicode sets, multibyte character sets (MBCS), and double-byte 
character sets (DBCS).



32-bit application

A program written for a system (such as Microsoft Windows NT or Windows 95) that uses a 32-bit 
architecture, in which each memory address points to a 32-bit word.



8.3 filename convention

The naming convention for filenames in MS-DOS that allows up to eight characters, with an optional 
period and three-character extension. See also base name, filename extension.



A5-relative reference

An address designated by a 16-bit offset from the A5 register in the 680x0-based Apple Macintosh. 
An A5-relative reference is similar to the near data address in Intel-based machines.



ABC character spacing

See ABC width.



ABC width

Or ABC character spacing.      The amount of spacing required for a single glyph in a font. A 
spacing is added to the current position before drawing the glyph. B spacing is the width of the black 
part of the glyph. C spacing is added to the current position to account for the white space to the 
right of the glyph. The total advanced width is given by A+B+C. See also overhang, underhang.



abnormal termination

In exception handling, the condition that occurs when a program leaves the try block of a try-finally
statement before the code executes to the closing brace. For example, statements such as return, 
goto, continue, and break can cause abnormal termination.



absolute symbol

A symbol that contains a constant value for an address in memory not associated with a program 
address.



absolute time

An expression of time that stays the same regardless of the time zone.



abstract base class

See abstract class.



abstract class

Or abstract base class.      In C++, a class that cannot be instantiated but is used as a base from 
which other classes can be derived. An abstract class contains at least one pure virtual function; if its 
derived classes do not implement these pure virtual functions, then they, too, become abstract 
classes.



accelerator key

Or keyboard accelerator, shortcut key, keyboard shortcut.      A keystroke or combination of 
keystrokes that invokes a particular command. See also accelerator table, access key.



accelerator resource

See accelerator table.



accelerator table

Or accelerator resource.      A data structure that contains a list of accelerator keys and the 
command identifiers associated with them.



access key

Or mnemonic key.      The key that corresponds to an underlined letter on a menu or dialog-box 
item. An access key can be used to invoke the command associated with that menu item or dialog-
box item. See also accelerator key.



access mode

A mode that determines the manner in which entry to a file, directory, or other data source object is 
permitted, as well as the manner in which changes are made to the data. See also direct mode, 
transacted mode.



access privileges

In object-oriented programming, the degree to which a class grants outside access to its data 
and functions. See also friend.



access token

A group of security attributes permanently attached to a process when a user logs on to the 
operating system. An access token contains privileges and security identifiers for a user, global
group, or local group. The privileges regulate the use of some system services and the security 
identifiers regulate access to objects that are protected by access-control lists (ACLs). There 
are two kinds of access tokens: primary and impersonation. See also impersonation token, primary 
token, privilege, security identifier (SID).



access-control list

A list of security protections that applies to an object (a file, process, event, or anything else 
having a security descriptor). An entry in an ACL is an access-control entry (ACE). There are two 
types of access-control lists: discretionary and system. See also security descriptor.



ACL

A list of security protections that applies to an object (a file, process, event, or anything else 
having a security descriptor). An entry in an ACL is an access-control entry (ACE). There are two 
types of access-control lists: discretionary and system. See also security descriptor.



activation

The process of making a window or other object operational. Activation of a window, for example, 
changes the color of the title bar, moves the window to the top of the Z order, and enables keyboard 
focus. In OLE, the term activation    is often used to refer to in-place activation of embedded objects.



active HTML document

A Web page that contains ActiveX controls, active scripts, or Java applets.



active state

1      In OLE, the state of an OLE object in a compound document when the user can edit the 
embedded object without leaving the container document's window.

2      In general, the state of a program, document, device, or portion of the screen that is currently 
operational.



ActiveX

All component technologies built on Microsoft's Component Object Model (COM), other than Object 
Linking and Embedding.



ActiveX control

The new name for programmable elements formerly known variously as OLE Controls, OCXs, or OLE
Custom Controls. Controls previously built with the MFC Control Developer's Kit meet the ActiveX 
control specification.



ActiveX document

A document that contains ActiveX controls, Java applets, or ActiveX document objects. Also 
called active object or active script.



ActiveX scripting

Microsoft technology for connecting third-party script engines to applications.



ActiveX server extension

A dynamic-link library (DLL) that creates server extensions on any ISAPI-compliant Web server.



ActiveX server filter

A dynamic-link library (DLL) that intercepts and processes notifications directed to any ISAPI-
compliant Web server.



ActiveX server framework

Microsoft tools for creating extensions to ISAPI-compliant Web server software. See also ActiveX 
server extension, ActiveX server filter, ActiveX scripting.



actual argument

1      Or actual parameter.      A unit of information (variable, constant, pointer, etc.) passed in a 
macro call or inside the parentheses of a function call that the called function then converts to its 
formal parameter.

2      In the Visual C++ documentation, the argument passed to a C++ template class.



actual parameter

See actual argument.



actual parameter list

The arguments specified in a particular method or function call. See also formal parameter list.



address

The path to a value, object, document, page, or other destination. An address can be a memory 
location, a URL (address to an Internet site) or a UNC network path (address to a file on a local area 
network). An address may also contain more specific information such as a database object, a 
bookmark in a file, or a spreadsheet cell range to which the main address points.



address space

1      Or memory space.      The portion of memory allocated to a given process. See also heap.
2      Or memory space.      More generally, the range of memory locations to which a microprocessor 
can refer. Effectively, a computer's address space is the amount of memory a microprocessor could 
use if all the memory was available.



address-of (&) operator

In C/C++, a unary operator that gives the address of its operand, which can be either a function name
or an l-value. The result of the address-of operation is a pointer to the operand. The type addressed 
by the pointer is the type of the operand. Note that the ampersand (&) character is also used by the 
bitwise-AND (&) operator. See also bitwise operator, indirection (*) operator.



AFXDLL

Redistributable dynamic-link libraries (DLLs) containing the entire 32-bit Microsoft Foundation 
Class Library. AFXDLL enables you to build an application without statically linking to the MFC 
object-code libraries. The architecture is useful in building MFC extension DLLs and in sharing the 
class library between multiple executable files, thus saving disk space and memory.



aggregate object

In the Component Object Model, an object whose implementation of certain interfaces is provided by
one or more of its contained objects.



aggregate type

Or complex type, nonscalar type.      In C/C++, a structure, union, or array data type. In C++, a 
class can also be an aggregate type, provided it does not have constructors, nonpublic members, 
base classes, or virtual functions.



aliasing

1      In programming, to use an alternate name to refer to a memory location that is already referred to
by a different name, or to allow two pointers to point to the same memory location. The alternate 
name is an alias.

2      In computer graphics, a rendering technique that assigns to pixels the color of the primitive 
being rendered, regardless of whether that primitive covers all or only a portion of the pixel's area. 
This results in a jagged, or stairstep, appearance of certain design elements, such as diagonal lines, 
curves, and circles.

3      More generally, to substitute one name, or alias, for another name, or for a group of names. For 
example, a long Macintosh filename could be aliased with an MS-DOS 8.3-format filename.



allocation

See memory allocation.



alpha value

In mixing models, the component used to control color blending. See also red, green, blue, alpha 
(RGBA).



ambiguity

1      In derived classes, a condition that occurs when an expression can refer to more than one 
data type, object, or function. Use of the scope resolution (::) operator resolves the ambiguity.

2      In syntax, a condition that can occur with a type cast, especially a function-style type cast. For 
example, it is unclear whether the expression char *aName( String( s ) ) is a function 
declaration or an object declaration with a function-style cast as the initializer.
3      More generally, two or more meanings for a single expression, which is anathema to a binary 
system.



ambiguous expression

1      An expression whose value depends on a particular order of evaluation where the language does
not define one. For example, the values received by func( i, ++i ) depend on whether its 
parameters are passed from right to left or from left to right. 

2      An expression that cannot be evaluated because the types used in the expression are not 
unique.



American National Standards Institute

An organization of American industry and business groups dedicated to the development of trade and
communication standards. ANSI sets standards for C and other programming langages to eliminate 
variations that could cause problems in transporting a program from one type of computer system or 
environment to another.



American Standard Code for Information Interchange

The dominant standard for coding information on computers and related equipment. The ASCII 
coding scheme assigns numeric values to letters, numbers, punctuation marks, and certain other 
characters, enabling computers and computer programs to exchange information. See also ANSI 
character set, Unicode.



anchor

The HTML element that connects Web documents. Anchors either jump to another location, or are 
jumped to by other anchors. They are similar in function to bookmarks.



anonymous union

In C++, a union without a tag or declarators. An anonymous union declares an unnamed object 
and cannot have member functions or private or protected members.



ANSI

An organization of American industry and business groups dedicated to the development of trade and
communication standards. ANSI sets standards for C and other programming langages to eliminate 
variations that could cause problems in transporting a program from one type of computer system or 
environment to another.



ANSI C
The American National Standards Institute's 1990 version of the C language, which specifies the 
formal syntax and semantics of the language, the standard libraries that are included, and the way in 
which the compiler is to translate the program. ANSI compliance promotes portability of programs 
across different platforms.



ANSI character set

An 8-bit character set that contains the 7-bit ASCII standard character set as well as currency and 
mathematical symbols, accented characters, and other characters not normally found on the 
keyboard. Microsoft Windows version 3.1 and its applications use the ANSI character set internally. 
See also OEM character set, Unicode.



ANSI string

A string composed of characters from the ANSI character set.



API

A set of routines that an application uses to request and carry out lower-level services performed by a
computer's operating system. For computers running a graphical user interface, an API manages an 
application's windows, icons, menus, and dialog boxes.



App Studio precompiled file

A binary version of the current resource file that is created by the Microsoft Developer Studio and 
used for quick loading of resources. Microsoft Developer Studio gives this file an .APS filename 
extension.



Apple Shared Library Manager

A library of code and resources that can be used simultaneously by more than one Macintosh 
application. (ASLM is not supported on the Power Macintosh.) See also stand-alone code.



applet

1      An HTML-based program that the browser temporarily downloads to a user's hard drive, where it 
runs when the Web page is open. Most often, applet refers to programs developed with Java.

2      Any small application.



AppleTalk

A simple local area network developed by Apple Computer that can be used by both Apple and non-
Apple computers for communicating and sharing resources such as printers and file servers.



application class

The class, derived from the MFC class CWinApp, that encapsulates the initialization, running, and 
termination of a Windows-based application. An application must have exactly one object of an 
application class. See also application object.



application framework

Or framework.      A group of C++ classes in the Microsoft Foundation Class Library that provides 
the essential components of an application for Windows. The application framework defines the 
skeleton, or framework, of an application and supplies standard user-interface implementations that
can be placed onto the skeleton. See also class library.



application object

The single instance of the application class. The application object controls documents, views, 
frame windows, and templates, and specifies application behavior such as initialization and 
cleanup for every instance of the application.



application programming interface

A set of routines that an application uses to request and carry out lower-level services performed by a
computer's operating system. For computers running a graphical user interface, an API manages an 
application's windows, icons, menus, and dialog boxes.



application queue

In Microsoft Windows, a repository for messages awaiting processing by a particular application. As 
Windows removes messages from its system message queue, it dispatches the messages that 
contain application input to the relevant application queue. See also message loop, message 
queue.



Archie

A tool for finding files stored on anonymous FTP sites. You need to know the exact file name or a 
substring of it. See also Very Easy Rodent-Oriented Net-wide Index to Computerized Archives 
(Veronica).



archive

1      An object, derived from the MFC class CArchive, that provides a type-safe buffering 
mechanism for writing or reading serializable objects to or from a CFile  object — a disk file or a 
memory file (perhaps representing the Clipboard). A given CArchive  object either stores (writes, 
serializes) data or loads (reads, deserializes) data, but never both. See also serialization.

2      In general, a stored backup copy of data or a program, or the act of storing a backup copy of data
or a program.



argument

A value or an expression used with an operator or passed to a subprogram (subroutine, procedure, or
function). The program then carries out operations using the arguments. Synonymous with parameter.



arithmetic shift

A shift operation whose left operand is a signed quantity. In a right-shift operation, the sign bit is 
propagated into the bits vacated by the shift. See also logical shift.



array

An aggregate data type in which all the data items (elements) are of the same type. The elements are
accessed by specifying the name of the array and a subscript (index), which represents the 
element's offset from the base address of the array. For example, myArray[3] represents the 
fourth element in the array. See also subscript ([ ]) operator.



ASCII

The dominant standard for coding information on computers and related equipment. The ASCII 
coding scheme assigns numeric values to letters, numbers, punctuation marks, and certain other 
characters, enabling computers and computer programs to exchange information. See also ANSI 
character set, Unicode.



ASCII character

A character that is part of the American Standard Code for Information Interchange (ASCII). The 
ASCII character set is a standard 7-bit code for representing characters — letters, digits, 
punctuation, and control instructions — with binary values.



ASLM

A library of code and resources that can be used simultaneously by more than one Macintosh 
application. (ASLM is not supported on the Power Macintosh.) See also stand-alone code.



aspect ratio

The ratio of a pixel's width to height on a particular device. Information about a device's aspect ratio is
used in the creation, selection, and display of fonts.



assertion

A Boolean statement in the debug version of a program that tests a condition that should, if the 
program is operating correctly, evaluate as true. If the condition is false, an error has occurred and the
program will typically issue an error message that gives the user the option to abort the program, 
activate the debugger, or ignore the error.



assignment operator

An operator used to assign a value to a variable or a data structure. An example of an assignment
operator is the simple assignment (=) operator, which assigns the value of its right operand to its left
operand.



assignment statement

A statement that assigns a value to a variable or data structure. An assignment statement is usually 
composed of a destination variable, an assignment operator, and an expression to be assigned.



associativity

The order (either right to left or left to right) in which expressions are evaluated when adjacent 
operators have equal precedence and subexpressions are not enclosed in parentheses. For 
example, the expression 10 < 20 < 5 evaluates to 1 (true) because the less-than (<) relational 
operator has left-to-right associativity, causing the expression to be evaluated    (10 < 20) < 5.



asynchronous operation

1      Or overlapped I/O.      In programming for Windows, a task that proceeds in the background, 
allowing the thread that requested the task to continue to perform other tasks. See also synchronous
operation.

2      More generally, an operation that proceeds independently of any timing mechanism such as a 
clock.



asynchronous processing

In ODBC, a method of processing transactions in which the database driver returns control to an 
application before a function call completes; the application can continue nondatabase processing 
while the driver completes the function in progress. See also synchronous processing.



atomic operation

An operation that never has its execution suspended while partially completed. See also synchronous
operation.



audio-video interleaved

A Microsoft technology for displaying full-motion video in a window. An AVI file interleaves waveform 
audio and video data and has a .AVI filename extension.



authentication

The process of determining the identity of a user attempting to access a system. Note that the user 
can be a person, a computer, or a process.



authentication token

A portable device used for authenticating a user. Authentication tokens operate by 
challenge/response, time-based code sequences, or other techniques.



auto storage class

See automatic storage class.



automatic storage class

Or auto storage class.      In C++, the storage class for objects and variables that are local to the 
block of code where they are declared. The automatic storage class can be declared explicitly, by 
using the keywords auto or register, or implicitly, by default. See also local variable, static 
storage class.



automation client

In OLE Automation, an application that can manipulate exposed objects belonging to another 
application (called the OLE Automation server). The client drives the server application by 
accessing the objects' properties and functions. Microsoft Visual Basic is an example of an OLE 
Automation client application. See also automation server.



AVI

A Microsoft technology for displaying full-motion video in a window. An AVI file interleaves waveform 
audio and video data and has a .AVI filename extension.



backbone

A high-performance network connecting other networks.



background color

The color of the client area of an empty window or display screen, on which all drawing and color 
display take place. See also background mode, foreground color.



background mode

A mode that defines how background colors are mixed with existing window or screen colors for 
bitmap and text operations. The background mode can be either opaque (the default) or transparent.



backward compatibility

1      Ensuring that existing applications will continue to work in the new environment.

2      Ensuring that the new release of an application will be able to handle files created by a previous 
version of the product.



bandwidth

The amount of data that can travel through a circuit, usually indicated in bits per second (bps). A 
measure of capacity, not speed.



bandwidth on demand

In ISDN, the ability to aggregate B channels as the data traffic exceeds preset thresholds.



base address

In relation to memory locations, the portion of a two-part address that remains constant and 
provides a reference point, or base, from which the location of a byte of data can be calculated. A 
base address is accompanied by an offset value that is added to the base to determine the exact 
location (the absolute address) of the information.



base class

In C++, a class from which other classes are derived by inheritance. See also abstract class, derived 
class, virtual base class.



base line

In the printing and on-screen display of characters, an invisible, horizontal line within a character cell 
of a given font. Most characters sit on the base line, although some characters, such as g and j, 
descend below it.



base name

The portion of the filename that precedes the extension. For example, SAMPLE is the base name of 
the file SAMPLE.ASM. See also filename extension.



base priority

In multitasking, the priority level that provides the basis for calculating a thread's dynamic priority for 
CPU time. A thread inherits its base priority from the process in which the thread was created. 
The scheduler, which determines the order in which threads should execute, can temporarily boost 
the priority of a thread, but it cannot reduce the priority below this base priority.



BASED_CODE

A 16-bit MFC macro that ensures that data will be placed in the code segment instead of the data 
segment. Under Win32, this macro expands to nothing and is provided for backward compatibility.



basic input-output system

A set of routines that work closely with the hardware and the operating system to support the transfer 
of information between elements of the system, such as memory, disks, and the monitor.



basic rate interface

An ISDN service that consists of two 64-Kbps bearer channels (B channels) and one 16-Kbps 
signaling channel (D channel) referred to as 2B+D.



batch file

An unformatted text file that contains one or more commands, either internal operating-system 
commands or program names. A batch file is executable and can be run from the command line.



big-endian

One of two byte-ordering conventions used on different machines. In big-endian addressing, the 
address points to the most significant byte of the word. Scalar Processor ARChitecture (SPARC) and 
Motorola 680x0 machines are big-endian machines. See also little-endian.



binary

1      The base-2 counting system, whose digits are 0 and 1. 

2      An executable file — one that is in binary, or machine-readable, form. See also binary file.

3      A means of opening a file for input and output (binary mode versus text mode).



binary file

Or binaries.      A file that consists of binary data or executable code. For example, a C++ executable 
file is a binary file. See also text file.



binary large object

1      Or binary data object.      A large piece of data, such as a bitmap. A BLOB is characterized by 
large field values, an unpredictable table size, and data that is formless from the perspective of a 
program.

2      A keyword designating the BLOB structure, which contains information about a block of data.



binary operator

An operator that takes two operands. In C, binary operators are the multiplicative operators (*, /, 
%), additive operators (+, -), shift operators (<<, >>), relational operators (<, >, <=, >=, ==, !=), 
bitwise operators (&, |, ^), logical operators (&&, ||), the sequential-evaluation operator (,) the 
assignment operator (=), and the compound-assignment operators (+=, *=, etc.). See also ternary
operator, unary operator.



binding

1      The association of two pieces of information with one another, most often used in terms of a 
symbol (such as the name of a variable) with some descriptive information (such as a memory 
address, a data type, or an actual value).

2      In networking, a process that establishes the initial communication channel between the 
protocol driver and the network adapter card driver.

3      In OLE, the process of getting a compound-document object into a running state so that it 
can be activated. See also activation.

4      A Windows Sockets keyword that identifies the bind socket library routine. The bind routine 
associates a local address with a socket.



BIOS

A set of routines that work closely with the hardware and the operating system to support the transfer 
of information between elements of the system, such as memory, disks, and the monitor.



bit field

A structure member whose width is specified in bits, or binary digits, rather than being specified 
implicitly as characteristic of the data type. When viewed in binary form, each bit or group of bits in 
the bit field corresponds to a specific field of information.



bitmap

1      Or pixel image, pixel map.      An array of bits that contains data describing the colors found in 
a rectangular region on the screen (or the rectangular region found on a page of printed paper).
2      Or bit image.      A sequential collection of bits that represents, in memory, an image to be 
displayed on the screen or printed. See also bitmap file.



bitmap file

A file that contains a collection of structures that specify or contain the following elements: 

· A header that describes the resolution of the device on which the rectangle of pixels was 
created, the dimensions of the rectangle, the size of the array of bits, and so on. 
· A logical palette. 
· An array of bits that defines the relationship between pixels in the bitmapped image and entries
in the logical palette.

Bitmap files usually have a .BMP filename extension. See also bitmap, device-independent 
bitmap file.



bitmap-stretching mode

A mode that defines how information is removed from or combined together in bitmaps that are 
stretched or compressed. For example, a particular bitmap-stretching mode may preserve black 
pixels at the expense of colored or white pixels.



bitwise operator

An operator that works on individual bits of its operands. The bitwise-NOT (~) operator produces the 
bitwise complement of its operand. For example, ~1010 = 0101. The binary operators — bitwise-
AND (&), bitwise-OR (|), and bitwise-XOR (^) — compare each bit of the first operand to the 
corresponding bit of the second operand. For example, 1010 & 0110 = 0010. See also logical 
operator.



BLOB

1      Or binary data object.      A large piece of data, such as a bitmap. A BLOB is characterized by 
large field values, an unpredictable table size, and data that is formless from the perspective of a 
program.

2      A keyword designating the BLOB structure, which contains information about a block of data.



BOND

In ISDN, the ability to aggregate B channels as the data traffic exceeds preset thresholds.



bookmark

A marker that uniquely identifies a specific record or row in a database, a specific line in source 
code, or an item or location in a word-processing file. The HTML equivalent of a bookmark is an 
anchor with the NAME attribute; this type of anchor is used as a destination for hyperlinks. When 
creating HTML documents in Word for Windows, for example, you use bookmarks to create anchors 
with the NAME attribute.



Boolean

A binary algebra that uses the logical operators AND, OR, XOR, and NOT, and whose outcomes 
consist of logical values (either TRUE or FALSE). The keyword boolean indicates that the expression 
or constant expression associated with the identifier takes the value TRUE or FALSE. See also 
conditional expression.



bounding rectangle

Or bounding box.      A rectangular area that defines the outer limits of a rounded shape such as an 
ellipse, arc, or pie.



breakpoint

A location in a program where execution is stopped to allow the developer to examine the program's 
code, variables, and register values and, as necessary, to make changes, continue execution, or 
terminate execution.



BRI

An ISDN service that consists of two 64-Kbps bearer channels (B channels) and one 16-Kbps 
signaling channel (D channel) referred to as 2B+D.



bridge

1      A device that connects two segments or components of a network that use the same protocols. 
Used to overcome limitations on the physical length of a segment. See also brouter, router. 

2      In ISDN, a hardware device used for forwarding data between two networks. A bridge reads each
packet's address information, which is written into the packet at the data-link layer of the OSI model. 
Unlike a router, a bridge is not interested in the address on the remote LAN, but only in whether or not
the packet should be forwarded.



brouter

A device combining the functions of a bridge and a router by connecting two segments of a network 
and connecting two networks or a network to the Internet. See also bridge, router.



browse buttons

1      In Windows Help, a pair of buttons used to browse backwards and forwards through a sequence 
of Help topics. A browse sequence typically consists of two or more related topics that are intended 
to be read sequentially.

2      In dialog boxes, buttons used to view a list of network servers, directories, files, etc.



browse information file

A file created from source browser information (.SBR) files, using the Microsoft Browse 
Information File Maintenance Utility (BSCMAKE). Browse information files can be examined in 
browse windows and usually have a .BSC extension.



browser

A program used to view formatted Web documents.



brush

A graphics object used to paint the interior of shapes and paths. A brush describes an 8- by 8-pixel 
bitmap. See also logical brush, physical brush.



BSCMAKE

The Microsoft Browse Information File Maintenance utility. BSCMAKE uses source browser 
information (.SBR) files created by the compiler using    the /FR or /Fr option, which are used to 
create browse information (.BSC) files.



buffer

1      (noun) An intermediate repository of data — a reserved portion of memory in which data is 
temporarily held pending an opportunity to complete its transfer to or from a storage device or another
location in memory.

2      (verb) To store or collect in a buffer.



build

1      (noun) The process of compiling and linking source code to generate an executable program,
library, Help file, or other run-time file. The files produced from the build process are also 
sometimes referred to as a build.

2      (verb) To compile and link source code in order to generate an executable program, Help file, 
or other run-time file.



build tag

A string assigned to a topic that the Help project file can specify to include or not include in a build. 
Build tags can be made up of any alphanumeric characters and are not case-sensitive. They provide 
a means of supporting different versions of a Help system without the need to create different source 
files for each version. Topics without build tags are always included in a build, along with all tagged
topics not expressly excluded from that particular build in the build expression.



bulk record field exchange

When bulk row fetching is implemented, the mechanism by which MFC ODBC classes transfer data 
between the field data members of a recordset object and the corresponding columns of an 
external data source. See also record field exchange (RFX), DAO record field exchange (DFX), 
and dialog data exchange (DDX).



bulk RFX

When bulk row fetching is implemented, the mechanism by which MFC ODBC classes transfer data 
between the field data members of a recordset object and the corresponding columns of an 
external data source. See also record field exchange (RFX), DAO record field exchange (DFX), 
and dialog data exchange (DDX).



bulk row fetching

In ODBC, the process of retrieving multiple rows from the data source in a single fetch operation. 
The number of rows retrieved depends on the recordset object's setting for the rowset size.



button control

A graphical control that enables a user to provide input to an application. Windows provides five kinds
of button controls: pushbuttons, check boxes, radio buttons, group boxes, and owner-draw 
buttons.



byte

A unit of information consisting of 8 bits. A byte, or binary term, is the smallest collection of bits that 
can be accessed directly.



bytecode

Machine-independent code generated by the Java compiler and executed by the Java interpreter or 
compiled at the last minute by a JIT compiler.



C calling convention

The C standard for calling a function — that is, pushing arguments onto the stack from right to left (in 
reverse order from the way they appear in the argument list). After the function returns, the calling 
function removes the arguments from the stack. The C calling convention permits a variable number 
of arguments to be passed. See also calling convention.



C linkage specifier

A declaration of a function or object as extern C, indicating to the C++ compiler that the 
function name that follows the linkage specifier is an undecorated C function. C linkage allows 
existing C code to be used in new C++ applications. See also linkage specification.



C source file

A text file containing C language code.



C++ exception handling

Built-in support provided by the C++ language for handling anomalous situations, known as 
exceptions, that may occur during the execution of a program. With C++ exception handling, a 
program can communicate unexpected events to a higher execution context that is better able to 
recover from such abnormal events. These exceptions are handled by code that is outside the normal
flow of control. See also structured exception handling (SEH).



C++ header file

Or .HXX file.      An external source file, identified at the beginning of a C++ program, that contains 
commonly used data types and variables used by functions in a program. The #include directive is 
used to tell the compiler to insert the contents of a header file into the program.



C++ source file

Or .CXX file.      A text file containing C++ source code.



cache

A special memory subsystem in which frequently used data values and instructions are duplicated for 
quick access.



call level interface

A library of function calls that support SQL statements and conform to the SQL Access Group Call 
Level Interface specification. These calls are typically used for dynamic access to data. ODBC is a 
call level interface.



call stack

An ordered list of functions that have been called but have not returned, with the currently executing 
function listed first. Each call is optionally shown with the arguments and types passed to it. During a 
debug session, you can view the functions that have been called but have not returned.



callback function

An application-defined function that a system or subsystem (Windows, for example) calls. Typically, 
this happens when an event occurs or when windows or fonts are being enumerated. Examples of 
callback functions include window procedures, dialog-box procedures, and hook procedures. 
Callback functions are also used to process dynamic data exchange (DDE) transactions.



calling convention

A convention that determines the order in which arguments passed to functions are pushed on the 
stack (the calling sequence), whether the calling or called function removes the arguments from the 
stack, and the name-decorating convention the compiler uses to identify individual functions. See 
also C calling convention, calling sequence.



calling sequence

Determines the order in which parameters are pushed onto the stack during a function call and 
which code block is responsible for the stack pointer. Typically, the C compiler generates code 
that pushes parameters on the stack from right to left, beginning with the last parameter. See also 
calling convention.



caret

1      Or insertion point.      A flashing line, block, or bitmap that marks the location at which inserted 
text will appear in a window's client area.

2      (^) When preceding a single uppercase letter, indicates a control character. For example, ^C is 
the same as CTRL+C.

3      (^) A regular expression used to indicate either the beginning of a line or, when used within 
brackets, to indicate an exception.



carriage return character

A control character that tells a computer or printer to return to the beginning of the current line. This 
character can have a different textual representation on different platforms, but it always has the 
ASCII value of 13. See also carriage return–linefeed (CR-LF) pair.



carriage return–linefeed (CR-LF) pair

The combination of a carriage return character (ASCII 13) and a linefeed character (ASCII 10),
represented in C/C++ by the newline (\n) character.



casting

Explicit or implicit conversion of one data type to another.



catastrophic error

See fatal error.



catch block

Or catch handler.      In C++, a block of exception-handling code preceded by the keyword catch. 
The code in the catch block is executed only if the code in the try block throws an exception of the 
type specified in the catch statement. See also C++ exception handling, throw expression.



CGI

A mechanism that allows a Web server to run a program or script on the server and send the 
output to a Web browser. See also Internet Server Application Programming Interface (ISAPI).



Challenge Handshake Authentication Protocol

In ISDN, a type of signaling authentication that uses a pair of secret codes consisting of up to 16 
characters. CHAP is shared by communications devices on both ends.



CHAP

In ISDN, a type of signaling authentication that uses a pair of secret codes consisting of up to 16 
characters. CHAP is shared by communications devices on both ends.



character constant

A member of the source character set, the character set in which a program is written, surrounded 
by single quotation marks ( '[\.thsp]). Character constants are used to represent characters in the 
execution character set on the machine where the program executes.



character index

The number of characters from the beginning of an edit control.



character-mode application

An application that does not provide its own graphical user interface (GUI). The Win32 API provides 
consoles for managing input and output for character-mode applications. See also console 
application.



checksum

An error-detection scheme that involves creating a sum of the bits in a set of bytes of data and using 
that sum to later check for a change in the data. Checksums are commonly used in communications 
software to check for data transmission errors.



child control

A child window used in conjunction with another window (its parent) to carry out simple input and 
output (I/O) tasks.



child process

A process initiated by another process (the parent process). The child process can operate 
independently from the parent process. Further, the parent process can suspend or terminate 
without affecting the child process.



child window

A window that has the WS_CHILD or WS_CHILDWINDOW style and is confined to the client area of 
its parent window, which initiates and defines the child window. Typically, an application uses child 
windows to divide the client area of a parent window into functional areas. See also child control, 
sibling window.



chord

A closed figure bounded by the intersection of an ellipse and a line segment. In Windows, a chord is 
outlined by using the current pen and filled by using the current brush.



CL environment variable

An environment variable used to specify files and options for the compiler/linker so you do not have 
to specify them on the command line.



CL.EXE

Or CL.      A driver program that controls the Microsoft C and C++ compilers and linker. The compilers 
produce Common Object File Format (COFF) object files. The linker produces executable (.EXE) 
files, dynamic-link libraries (DLLs), or static-link libraries.



class

A type that defines the interface of a particular kind of object. A class definition defines instance 
variables and methods, class variables and methods, and specifies the immediate superclass (or 
superclasses) and the interfaces that the class implements.



class declaration

In C++, the mechanism for declaring an aggregate data structure of type class. A class declaration 
provides a list of its members (such as functions, data, and other classes), specifies any friends of 
the class, and defines the level of visibility for all members.



class identifier

A universally unique identifier (UUID) that identifies a type of OLE object. Each type of OLE object 
(item) has its CLSID in the registry so that it can be loaded and programmed by other applications. 
For example, a spreadsheet may create worksheet items, chart items, and macrosheet items. Each of
these item types has its own CLSID that uniquely identifies it to the system. See also registration 
entry file.



class library

A set of related C++ classes that can be used in an application, either as originally defined or as the 
source for other derived classes. The Microsoft Foundation Class Library included in Visual C++ is
an example of a class library that defines a framework for integrating the user interface of an 
application for Windows with the rest of the application.



class method

In Java, any method that can be invoked using the name of a particular class. Since the 
declaration uses the keyword static, these are called static member functions in C++. Class 
methods, which are defined in class definitions, affect the class as a whole, not a particular instance 
of the class. Compare with instance method.



class scope

In C++, the degree of visibility afforded to a name (function or variable, for example) when it is 
declared within a class declaration. The name is accessible from outside the class by using the 
scope-resolution (::) operator. See also file scope, function scope, function-prototype scope, local
scope.



class variable

In Java, a data item associated with a particular class as a whole, not with particular instances of the 
class. Class variables are defined in class definitions. Equivalent to static member variables in 
C++, since the declaration uses the keyword static. In C++, a class variable must be explicitly 
defined, external to the class declaration. See also instance variable.



ClassWizard file

A file that ClassWizard generates, containing information needed to edit existing classes or add new 
classes to a project. ClassWizard also uses the ClassWizard file to store information needed to create
and edit message maps and dialog data maps, and to create prototype member functions. 
ClassWizard files have a .CLW filename extension.



CLI

A library of function calls that support SQL statements and conform to the SQL Access Group Call 
Level Interface specification. These calls are typically used for dynamic access to data. ODBC is a 
call level interface.



client

An application or a process that requests a service from some other process, or from an in-
process server. See also client/server.



client area

Or client rectangle.      The portion of a window where the application displays output such as text or 
graphics.



client coordinates

An ordered pair (x,y) of numbers, relative to the origin (usually the upper-left corner of a window's 
client area), that designates a point in the client area. See also window rectangle.



client item

An object that provides an interface between an OLE item and the container application, and that is 
of a class derived from the MFC class COleClientItem. Client items are maintained by the container 
application and give the container application access to the presentation data and the native data. 
Client items also provide site(location) information to the server application for in-place activation. 
See also embedded item, linked item, server item.



client/server

1      The most commonly used model for distributed applications. Client applications request services 
from a server application. A server can have many clients at the same time, and a client can 
request data from multiple servers. An application can be both a client and a server. See also client.
2      In network architecture, a model for a local area network where clients initiate communication 
with the server, which carries out the requests in the form of replies. For example, the clients may be
workstations communicating with a file server on which all of their data is stored. See also client.



clip path

A graphics object that an application can select into a device context. A clip path is always created 
by an application and it is used for clipping to one or more irregular shapes. For example, an 
application can use the lines and curves that form the outlines of characters in a string of text to 
define a clip path. See also clipping region.



clipboard

An area of storage, or buffer, where data objects or their references are placed when a user carries 
out a cut or copy operation.



clipboard format

The data format of a memory object on the clipboard. Applications can use the standard clipboard 
formats provided by Windows or register their own custom formats. A clipboard format is identified 
by a unique, unsigned integer value, called the format name.



clipboard owner

Or owner application.      The application associated with the information on the clipboard. It is 
possible for there to be no clipboard owner. See also clipboard viewer.



clipboard viewer

A window that displays the contents of the clipboard. See also clipboard owner.



clipboard-viewer chain

A link between all of the running clipboard-viewer applications, enabling them to all receive the 
messages that Windows sends to the current clipboard viewer.



clipping

1      In Windows, the process of limiting output to a region or path within the client area in a 
window. For example, word processing and spreadsheet applications clip keyboard input to keep it 
from appearing in the margins of a page or spreadsheet.

2      In Open GL, eliminating the portion of a geometric primitive that is outside the half-space defined 
by a clipping plane.



clipping precision

A 16-bit value that defines how to clip characters that are partially outside the clipping region.



clipping region

In Windows, the portion of a window's client area where the system permits drawing.



CLSID

A universally unique identifier (UUID) that identifies a type of OLE object. Each type of OLE object 
(item) has its CLSID in the registry so that it can be loaded and programmed by other applications. 
For example, a spreadsheet may create worksheet items, chart items, and macrosheet items. Each of
these item types has its own CLSID that uniquely identifies it to the system. See also registration 
entry file.



code page

A character set, which can include numbers, punctuation marks, and other glyphs. Different 
languages and locales may use different code pages. For example, code page 1252 is used for 
American English and most European languages. See also locale.



COFF

In 32-bit programming, a format for executable and object files that is portable across platforms. 
The Microsoft implementation of COFF is derived from the UNIX specification for COFF,    but 
includes additional headers for compatibility with MS-DOS and 16-bit Windows. This Microsoft version
is sometimes called the portable executable (PE) file format.



collection class

In object-oriented programming, a class that can hold and process groups of class objects or 
groups of standard types. A collection class is characterized by its shape ( the way the objects are 
organized and stored) and by the types of its elements. MFC provides three basic collection shapes: 
lists, arrays, and maps (also known as dictionaries). See also collection object.



collection object

An object in a collection class.



color palette

An array containing the RGB values that identify the colors that can currently be displayed or drawn 
on the output device. Color palettes are used by devices that are capable of generating many colors 
but can only display or draw a subset of these at any given time. See also logical color palette.



COM

An open architecture for cross-platform development of client/server applications based on object-
oriented technology as agreed upon by Digital Equipment Corporation and Microsoft Corporation. The
Component Object Model defines an interface (similar to an abstract base class), IUnknown, 
from which all COM-compatible classes are derived.



combo-box control

In Windows, a child window that consists of a list box combined with either a static control or an edit 
control. The list-box portion of the control can either be displayed at all times or drop down when the
user selects the drop-down arrow next to the control.



COMDAT record

A Common Object File Format (COFF) record that contains initialized common block data and 
makes packaged functions visible to the linker. See also packaged function.



command file

A text file that contains options and filenames you would otherwise type on the command line or 
specify using the CL or LINK environment variable. Since the command line is typically limited to 
128 characters, a command file allows you to specify a large set of options or a very long file list to 
the compiler, linker, or resource compiler, for instance.



command identifier

Or command ID.      In MFC, an identifier that associates a command message with the user-
interface object (such as a menu item, toolbar button, or accelerator key) that generated the 
command. Typically, command IDs are named for the functionality of the user-interface object 
they are assigned to. For example, a Clear All item in the Edit menu might be assigned an ID such as 
ID_EDIT_CLEAR_ALL.



command line

A string of text typed at the command prompt, or executed from a command file, that specifies a task 
or tasks for    the operating system or an application to perform.



command message

1      In Windows, a notification message from a user-interface object, such as a menu, toolbar 
button, or accelerator key. The framework processes command messages differently from other 
messages and such messages can be handled by a wider variety of object — documents, 
document templates, and the application object itself, in addition to windows and views.
2      In Media Control Interface (MCI), a symbolic constant that represents a unique command for 
an MCI device. Command messages have associated data structures that provide information a 
device requires to carry out a request.



comment delimiters

Characters used to denote text in a program that is not source code, thus telling the compiler to 
ignore it. C++ allows the traditional comment delimiters:
/* this is a comment */ 
as well as a single-line comment delimiter:
// everything else on this line is a comment



commit size

The amount of a resource that is allocated (or committed) for a particular use.    For example, in the 
header of a COFF file, the Windows NT–specific field Heap Commit Size specifies the size of the 
local heap that the linker and loader should allocate for that file. See also reserve size.



common data record

A Common Object File Format (COFF) record that contains initialized common block data and 
makes packaged functions visible to the linker. See also packaged function.



common dialog box

A dialog box predefined in Windows that supports standard operations, such as the Open command
on the File menu. An application displays a common dialog box by calling a single function rather 
than by supplying a dialog box procedure and using a resource file containing a dialog box 
template.



Common Gateway Interface

A mechanism that allows a Web server to run a program or script on the server and send the 
output to a Web browser. See also Internet Server Application Programming Interface (ISAPI).



Common Object File Format

In 32-bit programming, a format for executable and object files that is portable across platforms. 
The Microsoft implementation of COFF is derived from the UNIX specification for COFF,    but 
includes additional headers for compatibility with MS-DOS and 16-bit Windows. This Microsoft version
is sometimes called the portable executable (PE) file format.



compact executable file

An executable binary (program) file whose code is limited to a single 64-kilobyte segment. Compact 
executable files usually have a .COM filename extension and are often used for utility programs 
and short routines. See also executable file.



compilation

The translation of source code into object code.



compilation unit

The smallest unit of code that can be independently compiled, usually a source code file. See also 
translation unit.



compile time

The point at which a program is being compiled, or the amount of time required to perform a 
compilation of a program.



compile-time error

A syntactic or semantic error that prevents a program from being compiled.



compiled resource file

Or binary resource file.      A binary file that contains a Windows-based application's resource data 
and is created by the resource compiler from the resource-definition (.RC) file. Compiled resource 
files usually have a .RES filename extension. See also Macintosh binary resource file, resource 
compiler.



compiler

A program that translates source code, such as C++ or Pascal, into directly executable machine 
code.



compiler/linker driver

Or CL.      A driver program that controls the Microsoft C and C++ compilers and linker. The compilers 
produce Common Object File Format (COFF) object files. The linker produces executable (.EXE) 
files, dynamic-link libraries (DLLs), or static-link libraries.



complete object

An instance of a derived class from which no other classes are derived. A complete object is an 
object that is not a subobject representing a base class.



complex type

See aggregate type.



Component Object Model

An open architecture for cross-platform development of client/server applications based on object-
oriented technology as agreed upon by Digital Equipment Corporation and Microsoft Corporation. The
Component Object Model defines an interface (similar to an abstract base class), IUnknown, 
from which all COM-compatible classes are derived.



compositing

The process of superimposing one image on another to create a single image.



compound document

Or container document.      A document within a container application that contains data of 
different formats, such as sound clips, spreadsheets, text, and bitmaps. Each piece of integrated 
data (or compound-document object) can exist within the compound document as a linked item or 
an embedded item.



compound file

The OLE implementation of the structured-storage model, which specifies how data is saved to 
and retrieved from storage. Conceptually, a compound file is a number of individual files (or stream 
objects) multiplexed into one physical file (or storage object) that still allows access to each 
individual file.



Compressed SLIP

SLIP with data compression for a more efficient connection. See also Serial Line Internet Protocol 
(SLIP).



conditional expression

Or Boolean expression, logical expression.      An expression that yields a Boolean value (true or 
false). Such expressions can involve comparisons, using relational operators such as the less-than 
(<) and greater-than (>) operators, and logical combination of Boolean expressions, using 
Boolean operators such as bitwise    AND (&) and logical OR (||).



connection string

Or connect string.      In ODBC, a string expression used to open an external database.



console

An interface that provides input and output to character-mode applications. This processor-
independent mechanism makes it easy to port existing character-mode applications or to create
new character-mode tools and applications.



console application

1      A character-mode application that uses a console window for its input and output. If necessary, 
the operating system will create a new console window, which exists until the application terminates.

2      More generally, a program that runs from the operating system's command line, in character-
mode, rather than from a graphical user interface.



constant

An object or variable that is not modifiable. In C++, the keyword const can be used to define 
constant values. See also manifest constant.



constant expression

An expression that is evaluated at compile time instead of run time. The constant expression can 
be used in any place that a constant can be used, but it must evaluate to a constant that is in the 
range of representable values for that type.



constructor

In C++, a special initialization function that is called automatically whenever an instance of a class is 
declared. This function prevents errors that result from the use of uninitialized objects. The 
constructor must have the same name as the class itself and must not return a value. See also copy 
constructor, default constructor, destructor.



container application

Or OLE container.      An application that can incorporate embedded or linked items into its own 
documents. The documents managed by a container application are able to store and display OLE 
Visual Editing items as well as data created by the application itself. A container application allows 
users to insert new items or edit existing items. See also server application.



context identifier (ID)

Or context reference.      A unique number or string that corresponds to a particular object in the 
application — for example, to a menu command, form, control, or screen region. Context IDs are 
used to create links between the application and the corresponding Help topics.



context number

The number used to identify a Windows Help topic. If context numbers are not explicitly assigned 
to topics, the Help compiler generates default values by converting topic strings into context 
numbers. The [MAP] section of a Help project (.HPJ) file associates a context string and a context 
number. See also context string.



context string

A unique character string formatted as hidden text in a rich-text format (.RTF) file. Context strings 
link hot spots to target topics. The [MAP] section of a Help project (.HPJ) file associates a context 
string and a context number. See also context number.



control bar

A window that can contain buttons, edit boxes, check boxes, or other kinds of Windows controls. A 
control bar is usually aligned with the top or bottom of a frame window and provides quick, one-step 
command actions. Control bars include toolbars, status bars, and dialog bars.



control identifier (ID)

A 16-bit value that an application uses to uniquely identify a child control. This ID is used in 
notification messages to the parent window when events, such as input from the user, occur in 
the control.



conversion function

1      In C++, a special member function that makes an explicit conversion from a given class type to 
another data type by using the operator type-name( ) syntax. Conversion functions are often called 
cast operators because they are the functions called when a cast operator is used.
2      More generally, any function that converts one data type or format to another data type or 
format.



coordinate space

A planar space based on the Cartesian coordinate system.



coordinated universal time

A global time standard equivalent to Greenwich mean time (GMT).



copy constructor

In C++, a constructor with one parameter, whose type is a reference to another instance of the 
class. If a class is declared without a copy constructor, the compiler will generate one automatically. 
The copy constructor is used when an instance is created from another instance (for example, an 
assignment from one instance of the class to another).



CRC

An error-detecting method that uses a polynomial code. The method is sometimes referred to as 
the polynomial code.



critical section

A segment of code which is not reentrant; that is, it does not support concurrent access by multiple 
threads.    Often, a critical section is used to protect shared resources



cross compilation

A compilation of source code that takes place on one hardware platform but generates object 
code for another. For example, object code for the Power Macintosh can be compiled on an Intel-
based Windows platform. See also compilation, object code.



CSLIP

SLIP with data compression for a more efficient connection. See also Serial Line Internet Protocol 
(SLIP).



cursor resource file

A file that contains an image that defines the shape of a cursor on the screen. Cursor resource files 
usually have a .CUR filename extension.



custom control

A special-format dynamic-link library (DLL) or object file that adds features and functionality 
to a Windows-based application user interface. A custom control can be a variation on an existing 
Windows dialog-box control (for example, a text box suitable for use with a pen and digitizing tablet) 
or an entirely new category of control. See also ActiveX control.



custom resource

Or application-defined resource.      A resource that a developer creates and adds to an 
application's executable file that contains data required by the application. See also standard 
resource.



cyclic redundancy check

An error-detecting method that uses a polynomial code. The method is sometimes referred to as 
the polynomial code.



DAG

In programming, an abstract data type often used to represent arbitrary relationships between 
objects. The graph consists of nodes (data objects) connected by paths that have direction; there are 
no cycles in the graph. In object-oriented program design, DAGs are useful for depicting inheritance 
relationships among classes.



DAO

A high-level set of objects that insulates developers from the physical details of reading and writing 
records. In a database application, for example, these objects include databases, table definitions, 
query definitions, fields, indexes, etc.



DAO record field exchange

The mechanism by which the MFC DAO classes transfer data between the field data members of 
a recordset object and the corresponding columns of an external data source. See also record field
exchange (RFX), bulk record field exchange (Bulk RFX), and dialog data exchange (DDX).



Data Access Objects

A high-level set of objects that insulates developers from the physical details of reading and writing 
records. In a database application, for example, these objects include databases, table definitions, 
query definitions, fields, indexes, etc.



data binding

A notification mechanism that links control properties through the container to a data source, such 
as a database field.



data declaration

A statement within a program that specifies the characteristics of a variable. Most programming 
languages allow (or require) specification of a variable's name and data type and possibly its initial 
value as well. Array declarations usually require a size specification in addition to the name and type, 
and record declarations must specify the elements of the record. See also data type, type 
declaration.



data definition language

Or database design language, data design language.      A language, usually a part of a database 
management system, that defines all attributes and properties of a database, especially record 
layouts, field definitions, key fields (and, sometimes, keying methodology), file locations, and storage 
strategy.



data field

1      A well-defined portion of a data record, such as a column in a database table.

2      The physical representation of a unit of data.



data file

A file consisting of data — text, numbers, or graphics, for example. Such a file is distinct from a 
program file of executable instructions.



data fork

The portion of an Apple Macintosh file that contains user-supplied information. See also resource 
fork.



data handle

In Microsoft Windows, a 32-bit value used to provide access to data in a dynamic data exchange 
(DDE) object.



data map

In MFC, a mechanism that automates the process of gathering values from a dialog box by 
providing functions to initialize the controls in the dialog box with the proper values, retrieve the 
data, and validate the data.



data member

A data object defined as part of a class. See also member function.



data segment

The portion of memory or auxiliary storage that contains the data needed by an application or a 
portion of an application. Usually, the data segment is readable and writable.



data source

In ODBC, a specific set of data, the information required to access that data, and the location of the 
data source, which can be described using a data source name. From a program's point of view, the 
data source includes the data, the DBMS, the network (if any), and ODBC.



data source name

The name of a data source that applications use to request a connection to the data source. For 
example, a data source name can be registered with ODBC through the ODBC Administrator 
program.



data structure

An organizational scheme, such as a record or an array, applied to data so that it can be 
interpreted and so that specific operations can be performed on that data.



data symbol

The name that identifies the memory location of a global or static data object. The concept of data 
symbol includes all data objects except local (stack-allocated) or dynamically allocated data.



data type

In programming, a definition of a set of data that specifies the possible range of values of the set, 
the operations that can be performed on the values, and the way in which the values are stored in 
memory. See also aggregate type, scalar type.



data-access application

An application used to access data, typically in a database. See also database application.



database application

An application that manages files consisting of a number of records (or tables), each of which is 
constructed of fields (columns) of a particular type, together with a collection of operations that 
facilitate searching, sorting, recombination, and similar activities. See also data-access application, 
relational database.



database form

A structured window, box, or other self-contained presentation element built into a database 
application that allows the user to perform a variety of data-access tasks, including data entry, read-
only examination of data, and data updates. The form acts as a visual filter for the underlying data 
it is presenting, generally offering the advantages of better data organization and greater ease of 
viewing.



database management system

A layer of software between the physical database and the user. The DBMS manages all requests for 
database action (for example, queries or updates) from the user. Thus, the user is spared the 
necessity of keeping track of the physical details of file locations and formats, indexing schemes, and 
so on. In addition, a DBMS may permit centralized control of security and data-integrity requirements.



database schema

A description of the current structure of tables and views in a database. The schema describes the 
columns in each table and the data type of each column.



datagram socket

A connectionless socket that provides a bidirectional flow of data. Datagram data may arrive out of 
order and possibly duplicated, but record boundaries in the data are preserved, as long as the 
records are smaller than the receiver's internal size limit. An example of a datagram socket is an 
application that keeps system clocks on the network synchronized. See also stream socket, transport 
protocol.



DBCS

A character set that can be used to represent Far Eastern languages that use ideographic characters.
Like a multibyte character set (MBCS), a DBCS contains both single- and double-byte 
characters. DBCS characters are addressed using two bytes. The DBCS single-byte 
characters conform to the 8-bit national standards for each country and correspond closely to the 
ASCII character set. See also lead byte, trail byte, Unicode.



DBMS

A layer of software between the physical database and the user. The DBMS manages all requests for 
database action (for example, queries or updates) from the user. Thus, the user is spared the 
necessity of keeping track of the physical details of file locations and formats, indexing schemes, and 
so on. In addition, a DBMS may permit centralized control of security and data-integrity requirements.



DC

A data structure defining the graphic objects, their associated attributes, and the graphic modes 
affecting output on a device. See also graphic object, metafile.



DDE

A form of interprocess communications that uses shared memory to exchange data between 
applications. DDE can be used for one-time data transfers and for ongoing exchanges by applications
that send updates to one another as new data becomes available. See also client/server, OLE 
Automation.



DDL

Or database design language, data design language.      A language, usually a part of a database
management system, that defines all attributes and properties of a database, especially record 
layouts, field definitions, key fields (and, sometimes, keying methodology), file locations, and storage 
strategy.



DDV

In MFC, a method for checking data as it is transferred from the controls in a dialog box. DDV is 
an easy way to validate data entry in a dialog box. See also dialog data exchange (DDX).



DDX

In MFC, a method for transferring data between the controls of a dialog box and their associated 
variables. DDX is an easy way to initialize the controls in a dialog box and to gather data input by 
the user. See also dialog data validation (DDV).



dead key

On some non-English keyboards, a key that is used with another key to create an accented character.
A dead key, when pressed, produces no visible character but indicates that the diacritic it represents 
is to be combined with the character produced by the next letter key pressed.



deadlock

A state in which every process in a set of processes is waiting for an event or resource that only 
another process in the set can provide. For example, in data communications, a deadlock can occur
when both the sending and receiving sockets are waiting on each other, or for a common resource.



debug memory allocator

A memory allocation function that allows you to validate and track the memory allocated for your 
objects on the global heap. For example, the Debug version of the Microsoft Foundation Class 
Library has memory allocation functions.



debug monitor

Or remote monitor.      A small program that resides on the target machine and controls the 
execution of the remote program and communication with the Microsoft Developer Studio 
debugger. See also remote debugging.



debug terminal

A dumb terminal or computer other than the developer's primary machine, to which debugging output 
is sent.



debug version

1      A version of a program built with symbolic debugging information. See also release version.
2      Or debug library.      A library version (for example, of the Microsoft Foundation Class Library) that 
includes diagnostic aids and performs various integrity checks to aid in debugging a program. See 
also release version.



debugger

A program designed to help find errors in another program by allowing the programmer to step 
through the program, examine data, and check conditions. There are two basic types of debuggers. 
Machine-level debuggers display the actual machine instructions (disassembled into assembly 
language) and allow the programmer to look at registers and memory locations. Source-level 
debuggers let programmers look at the original source code, examine variables and data structures 
by name, and so on.



debugging event

An incident in the process being debugged that causes the kernel to notify the debugger. 
Debugging events include creating a process, creating a thread, loading a dynamic-link library 
(DLL), unloading a DLL, sending an output string, and generating an exception.



debugging information

Symbolic information used by a debugger, especially information in the Microsoft Symbolic 
Debugging Information format that is used by the Microsoft CodeView debugger. Also, any data 
(information) generated by the debugging process.



declaration

A statement that binds an identifier to the information that relates to it. For example, to declare a 
constant means to bind the name of the constant with its value. To declare a variable means to 
bind the variable's name with a location in memory and with the information about the variable's data 
type. Declaration usually occurs within the source code of a program; the actual binding can take 
place at compile time or run time. Declaration can be performed explicitly (by specifying the 
identifier and relevant information in a declare statement) or implicitly (by using the undeclared 
identifier in a statement), depending on the language being used.



declaration statement

A statement used to declare the names and data types of constants, variables, user-defined data 
types, and procedures. In C++, the declaration statement can also be an executable statement. For
example:
int i = fCount( );
declares an integer variable i and assigns it the value returned from the call to fCount( ).



declarator

The part of a declaration that names an object, type, or function. In C/C++, declarators appear in a
declaration as one or more names separated by commas; each name can have an associated 
initializer.



decorated name

Or type-safe name, mangled name.      In C++, a compiler-generated string that contains an 
undecorated (literal) name followed by a string of characters that the compiler and linker use to 
retain type information. Name decoration is necessary to resolve ambiguities that arise in C++ from 
having more than one function, for example, with the same name.



decrement (--) operator

An operator that specifies that its integral or floating-point operand be decreased by the integer 
value 1. A decremented pointer points to the previous object. In the prefix form (--i), the 
decrement takes place before the value is used in expression evaluation; in the postfix form (i--), 
the decrement takes place after the value is used in expression evaluation. See also increment (++) 
operator.



default argument

In a C++ function definition, an argument with an assigned value that specifies the value an 
argument should assume if none is supplied in the function call.



default constructor

In C++, a constructor that either accepts no arguments or for which all arguments have a default 
value. The default constructor can be defined by the user or generated by the compiler. See also 
constructor, copy constructor.



default message processing

Message processing carried out by a default window procedure on any window messages for which 
there is not an explicit procedure defined in the application. In applications based on the Microsoft 
Foundation Class Library, DefWindowProc is the default window procedure.



default value

A value that the system or software assumes, unless the user makes an explicit choice.



default window procedure

A system-defined function that defines certain fundamental behavior shared by all windows. A default 
window procedure provides default processing for nonclient–area messages, system commands, 
system keystrokes, and other messages that the application-defined window procedure does not 
specifically handle. See also window procedure.



definition

A construct that initializes and allocates storage for a variable, function, or class. For a function, the 
definition specifies the name, formal parameters, body, and return type; for a class, the 
definition specifies its data members and functions. See also declaration.



delayed rendering

Formatting data when it is requested, rather than when it first becomes available. For example, when 
placing a Clipboard format on the Clipboard, a window can delay transferring the data to that 
format until the data is needed. This is useful if the application supports several Clipboard formats, 
some or all of which are time-consuming to render.



delimiter

A special character that sets off, or separates, individual items in a program or in a set of data. 
Programming languages typically delimit such variable-length elements as comments, strings, and 
program blocks. Databases use two forms of delimiters: field delimiters and record delimiters. 
Characters used as delimiters include commas, semicolons, tabs, carriage returns, and colons.



derived class

In object-oriented programming, a class that is created from another class, called the base 
class. A derived class inherits all the features of its base class. See also inheritance, polymorphism.



descendant

1      In object-oriented programming, a class that is derived from another class. See also base 
class, derived class, inheritance.

2      Generally, a process or task that is called by another process or task and whose 
characteristics and behavior are determined, at least in part, by the originating process or task. See 
also child process, child window.



descendant window

A child window that is derived from a parent window. A child window has only one parent window, but 
a parent can have any number of child windows. Each child window, in turn, can have child 
windows. In this chain of windows, each child window is called a descendant window of the original 
parent window.



description block

In a makefile, a dependency line that specifies a block of commands to run if the listed targets and 
their dependents are out of date.



deserialization

Re-creating an object by reading its state from persistent storage (usually a file) and 
reconstructing it in memory. See also serialization.



Desktop Management Interface

A protocol-independent, multiplatform interface for workstation and network components.



desktop window

A system-defined window that paints the background of the screen and serves as the base for all 
windows displayed by all Windows-based applications.



destructor

In C++, a member function that is automatically called when a class object is destroyed (either by 
being explicitly deallocated or by going out of scope). Its purpose is to perform any cleanup work 
necessary before an object is destroyed. The destructor's name is the class name with a tilde (~) as 
a prefix. See also constructor.



development environment

In the Microsoft Developer Studio, an integrated set of Windows-based tools for completing, testing, 
and refining an application. Microsoft Developer Studio includes a text editor, resource editors, project
build facilities, an optimizing compiler, an incremental linker, a source code browse window, and 
an integrated debugger.



device context

A data structure defining the graphic objects, their associated attributes, and the graphic modes 
affecting output on a device. See also graphic object, metafile.



device driver

A low-level software component that permits device-independent software applications to 
communicate with a device such as a mouse, keyboard, monitor, or printer.



device-independent

A characteristic of software and files that generate the same output regardless of the hardware 
involved. A device-independent program could, for example, issue the same command to draw a 
rectangle regardless of whether the output device was a printer, a plotter, or a screen display.



device-independent bitmap file

A file containing an array of bits combined with several structures that specify the width and height of
the bitmapped image (in pixels), the color format of the device where the image was created, and 
the resolution of the device used to create that image. The DIB file format ensures that bitmap 
graphics created in one application can be loaded and displayed in another application exactly the 
way they appear in the originating application. See also bitmap, bitmap file.



device-mode setting

A user-selected setting that contains information used by the relevant device driver. For example, 
device-mode settings for a laser printer setup could specify whether printing is to be in landscape
or portrait mode, the size of paper used, and the quality of printing.



DFX

The mechanism by which the MFC DAO classes transfer data between the field data members of 
a recordset object and the corresponding columns of an external data source. See also record field
exchange (RFX), bulk record field exchange (Bulk RFX), and dialog data exchange (DDX).



diagnostic services

Services that facilitate program debugging. Diagnostic services include functions and macros to 
resolve assertions, errors, and exceptions; trace memory allocations; and resolve leaks; and report 
debug messages to the user — all during run time. In Microsoft Visual C++, most of these services 
require the debug version of the C run-time library.



dial on demand

In ISDN, a dial-up router function that activates a remote link only when data needs to be sent.



dialog bar

A control bar that contains standard Windows controls. A dialog bar has dialog-box characteristics in 
that it contains controls and supports tabbing between them, and it uses a dialog template to 
represent the bar. Dialog bars can be aligned to the top, bottom, left, or right side of a frame window. 
See also status bar.



dialog box

In Windows, a child window used to retrieve user input. A dialog box usually contains one or more 
controls, such as buttons, list boxes, combo boxes, and edit boxes, with which the user enters 
text, chooses options, or directs the action of the command.



dialog data exchange

In MFC, a method for transferring data between the controls of a dialog box and their associated 
variables. DDX is an easy way to initialize the controls in a dialog box and to gather data input by 
the user. See also dialog data validation (DDV).



dialog data validation

In MFC, a method for checking data as it is transferred from the controls in a dialog box. DDV is 
an easy way to validate data entry in a dialog box. See also dialog data exchange (DDX).



dialog editor

A resource editor that allows you to place and arrange controls in a dialog-box template and to test 
the dialog box. The editor displays the dialog box exactly as the user will see it. While using the 
dialog editor, you can define message handlers and manage data gathering and validation with 
the ClassWizard.



dialog file

A file that contains dialog-box source code. Note that a dialog file is not required for a Visual C++ 
project because Visual C++ keeps this code in the resource-definition file.



dialog template

A template used by Windows to create a dialog window and display it. The template specifies the 
characteristics of the dialog box, including its overall size, initial location, and style, and the types 
and positions of its controls. A dialog template is usually stored as a resource, but templates can 
also be stored directly in memory. See also    dialog file, dialog editor, resource-definition file.



dialog unit

A unit of horizontal or vertical distance within a dialog box. A horizontal DLU is the average width of 
the current dialog-box font divided by 4. A vertical DLU is the average height of the current dialog-box 
font divided by 8.



digital signature

An electronic identifier used for security. It verifies that the document originated from the individual 
whose signature is attached to it and that it has not been altered since it was signed. Usually 
accomplished using some form of encryption.



dimension

The zero-based number or numbers inside brackets in an array declaration that define the array's 
size. For example, char p[10] declares a one-dimensional character array that has ten elements. To 
declare arrays of two or more dimensions, place each dimension in its own set of brackets, as in char
x[10] [20].



dimmed

Or disabled, grayed, unavailable.      The state and visual appearance of controls or menu items 
whose functionality is not presently available to a user.



direct mode

A file-access mode that saves changes to the document as they are made. See also transacted 
mode.



directed acyclic graph

In programming, an abstract data type often used to represent arbitrary relationships between 
objects. The graph consists of nodes (data objects) connected by paths that have direction; there are 
no cycles in the graph. In object-oriented program design, DAGs are useful for depicting inheritance 
relationships among classes.



dirty

Indicates that a file, object, or data item has been changed since the last time it was saved. Usually 
describes a flag or bit that is set to 1 when data changes and back to 0 when the data is saved to 
disk.



disjoint figure

A figure that consists of a set of points that are not logically sequential or physically adjacent to each 
other.



disk drive

A physical device that reads from or writes to disks. Disk drives are referenced by letters, typically A: 
for the first floppy-disk drive, B: for the second floppy-disk drive, C: for the first fixed-disk drive, D: for 
the second fixed-disk drive, and so on. Each drive (whether physical or logical) on an operating 
system is assigned a unique letter to distinguish it from other drives.



dispatch identifier (ID)

A 32-bit attribute value for identifying methods and properties in OLE Automation. All of the accessor 
functions for a single property have the same dispatch ID. The low-order 16 bits of the dispatch 
ID contain the distance from the top of the dispatch map; the high-order 16 bits contain the distance 
from the most derived class.



dispatch interface

In OLE Automation, the external programming interface of some grouping of functionality exposed 
by the automation server. For example, a dispatch interface might expose an application's mouse 
clicking and text data entry functions. See also type library (.TLB) file.



dispatch map

In MFC, a set of macros that expands into the declarations and calls needed to expose methods and 
properties for OLE Automation. The dispatch map designates the internal and external names of 
object functions and properties, as well as the data types of the function arguments and properties.



display device context

A device context, created by Windows, that an application uses to paint and draw on a video display. 
Windows prepares a display device context for each window, or the screen, setting the drawing 
objects, colors, and modes for the device.



Distributed Management Environment

A strategy developed to manage distributed heterogeneous networks that conform to DCE.



dithering

A technique for increasing the perceived range of colors in an image at the cost of spatial resolution. 
Adjacent pixels are assigned differing color values; when viewed from a distance, these colors seem
to blend into a single intermediate color. The technique is similar to the half-toning used in black-and-
white publications to achieve shades of gray.



DLU

A unit of horizontal or vertical distance within a dialog box. A horizontal DLU is the average width of 
the current dialog-box font divided by 4. A vertical DLU is the average height of the current dialog-box 
font divided by 8.



DME

A strategy developed to manage distributed heterogeneous networks that conform to DCE.



DMI

A protocol-independent, multiplatform interface for workstation and network components.



dockable toolbar

A toolbar that can be attached, or docked, to any side of its parent window, or floated in its own mini-
frame window. See also docked toolbar, floating toolbar.



docked toolbar

A toolbar that is attached, or docked, to any side of its parent window. See also dockable toolbar, 
floating toolbar.



document

1      (noun) Any self-contained piece of work created with an application program and, if saved on 
disk, given a unique filename by which it can be retrieved. 

2      (verb) To explain or annotate something, such as comments within a program or a description of 
a problem in a bug report.



document item

An object of a class derived from the CDocItem class, encapsulating some component of a 
document's data. Document items are used to represent OLE items in both client and server 
documents. See also client item, server item.



document object

An object that defines, stores, and manages an application's data. When the user opens an existing 
or new document, the application framework creates a document object to manage the data 
stored in the document.



document template

In MFC, a template used for the creation of documents, views, and frame windows. A single 
application object manages one or more document templates, each of which is used to create 
and manage one or more documents (depending on whether the application is SDI or MDI). 
Applications that support more than one type of document, such as spreadsheets as well as text, 
have multiple document template objects.



document window

In windowing environments, an on-screen window (enclosed work area) in which the user can create, 
view, or work on a document.



document/view architecture

A design methodology that focuses on what the user sees and needs rather than on the application or
what the application requires. This design is implemented by a set of classes that manage, store and 
present application-specific data. These classes can manipulate disk-based data files (document 
objects), display a document's data (view objects), and automatically use a particular type of 
window (window objects).



domain name

1      In general networking, a logical grouping of machines for network administration purposes.

2      In TCP/IP, the unique name that identifies an Internet or network site. Domain names always 
have two or more parts, separated by dots (for example, microsoft.com or www.microsoft.com). 
The part on the left is the most specific, and the part on the right is the most general. A given machine
may have more than one domain name, but a given domain name points to only one machine.



dots per inch

A measure of screen and printer resolution that is expressed as the number of dots per horizontal or 
vertical inch that a device can print or display .



double-byte character set

A character set that can be used to represent Far Eastern languages that use ideographic characters.
Like a multibyte character set (MBCS), a DBCS contains both single- and double-byte 
characters. DBCS characters are addressed using two bytes. The DBCS single-byte 
characters conform to the 8-bit national standards for each country and correspond closely to the 
ASCII character set. See also lead byte, trail byte, Unicode.



doubleword

Or DWORD.      A unit of data consisting of 4 contiguous bytes that are processed as a single unit by a
computer's microprocessor.



DPI

A measure of screen and printer resolution that is expressed as the number of dots per horizontal or 
vertical inch that a device can print or display .



drag-and-drop

A technique for moving or copying data between applications, between windows within an application,
or within a single window in an application. The user selects the data to be transferred and drags the 
data to the desired destination.



driver

1      A hardware device that controls or regulates another device. A line driver, for example, boosts 
signals transmitted over a communications line, and a bus driver amplifies and regulates signals 
transmitted over a bus (data pathway). 

2      A program that controls a device such as a printer or a mouse. See also device driver.



drop source

In a drag-and-drop operation, the window from which the user selects data for transfer. See also 
drop target.



drop target

In a drag-and-drop operation, the destination window where the user drops the data being 
transferred. See also drop source.



drop-down combo box

A combo box that contains a drop-down list and a selection field that the user can edit.



drop-down list

A list in a combo box that displays the current setting, but can be opened to display a list of choices.
The user can select an item from the list to update the current setting.



drop-down menu

A menu that is displayed when the user selects a particular entry from a menu bar. See also pop-up 
menu.



DSN

The name of a data source that applications use to request a connection to the data source. For 
example, a data source name can be registered with ODBC through the ODBC Administrator 
program.



dual interface

An interface that supports both IDispatch and VTBL binding.



DUMPBIN

The Microsoft COFF Binary File Dumper (DUMPBIN.EXE). DUMPBIN displays information about 
32-bit Common Object File Format (COFF) binary files. DUMPBIN can be used to examine COFF 
object files, standard libraries of COFF objects, executable files, and dynamic-link libraries 
(DLLs). DUMPBIN is a 32-bit tool that runs only from a command prompt.



dynamic creation

The process of creating an object of a specific class at run time. Do not confuse this dynamic 
creation of an object with the creation of a dynamic object, using the C++ new operator. Dynamic 
creation is not supported directly by the C++ language. Objects derived from the MFC class CObject 
can have this functionality.



dynamic data exchange

A form of interprocess communications that uses shared memory to exchange data between 
applications. DDE can be used for one-time data transfers and for ongoing exchanges by applications
that send updates to one another as new data becomes available. See also client/server, OLE 
Automation.



dynamic link

A program link, to a library or to an object, that is established when the program is loaded into 
memory (load-time dynamic linking) or while it is running (run-time dynamic linking). See also 
dynamic-link library (.DLL) file, static link.



dynamic priority

A thread priority value used by the scheduler in making scheduling decisions. The value for each 
thread can never be lower than the thread's base priority, but it can be raised and then lowered to 
enhance responsiveness to input or other significant events.



dynamic splitter window

A split-window style in which additional panes are created and destroyed as the user splits and 
unsplits views. Microsoft Excel and Microsoft Word are examples of applications that offer the 
dynamic splitter style. See also static splitter window.



dynamic-link library file

A file that contains one or more functions that are compiled, linked, and stored separately from the 
processes that use them. In Win32, the operating system maps the dynamic-link libraries (DLLs) 
into the address space of a process when the process is starting up or while it is running. The 
process then executes functions in the DLL. Dynamic-link library files usually have a .DLL filename 
extension.



dynaset

A recordset (or set of records) with dynamic properties that is the result of a query on a database 
document. A dynaset can be used to add, change, and delete records from the underlying database
table or tables. See also snapshot.



edit buffer

In MFC database classes, a buffer that contains the current record during an update. Update 
operations may use this buffer to manage changes to the data source.



edit control

Or edit box, text box.      A rectangular control window that a user can use to type and edit text. See 
also static control.



EDITBIN

Or COFF Binary File Editor.      The Microsoft 32-Bit binary file editor for modifying 32-bit 
Common Object File Format (COFF) binary files. Use EDITBIN to modify object files, 
executable files, and dynamic-link libraries (DLLs). You can also use EDITBIN to convert the 
format of an Object Model Format (OMF) input file to COFF.



embedded item

Or embedded object.      A type of compound-document item in which all the information 
needed to manage the item is stored in the container document, but which is created and edited 
by a server application. Embedded items can be edited or activated in-place. See also linked item.



encapsulation

In object-oriented programming, the process of hiding the internal workings of a class to 
support or enforce abstraction. A class's interface, which is public, describes what a class can do, 
while the    implementation, which is private or protected, describes how it works.



encryption

The transformation of data into a form unintelligible to anyone without a secret decryption key and 
algorithm. Its purpose is to ensure privacy by keeping the information hidden from anyone for whom it
is not intended.



end of file

A value returned by an I/O routine when the end of a file (or, in some cases, an error) is encountered. 
The iostream library function eof returns TRUE on the end-of-file condition. When a file is opened in
text mode, a logical end of file occurs whenever a CTRL+Z character is encountered.



entry point

A starting address for a function, executable file, or dynamic-link library.



environment variable

A symbolic variable that represents an element of the user's operating system environment, such as
a path, a directory name, or a configuration string. For example, the environment variable PATH 
represents the directories to search for executable files.



EOF

A value returned by an I/O routine when the end of a file (or, in some cases, an error) is encountered. 
The iostream library function eof returns TRUE on the end-of-file condition. When a file is opened in
text mode, a logical end of file occurs whenever a CTRL+Z character is encountered.



epilog code

See prolog/epilog code sequence.



error message

A message from the system or a program advising the user of a problem that requires human 
intervention in order to be solved.



escape sequence

In C/C++, a character combination consisting of a backslash (\) followed by a letter or by a 
combination of digits. An escape sequence is regarded as a single character and is therefore valid as 
a character constant. Escape sequences are typically used to provide literal representations of 
nonprinting characters, such as the newline character (\n) and characters that have special meanings
in the C/C++ language, such as the double quotation mark (\).



event

1      In OLE, a notification message sent from one object to another (e.g. from a control to its 
container) in response to a state change or a user action.

2      More generally, any action or occurrence, often generated by the user, to which a program might 
respond. Typical events include keystrokes, mouse movements, and button clicks.



event object

A synchronization object that allows one thread to notify another that an event has occurred. 
Event objects are useful when a thread needs to know when to perform its task. For example, a 
thread that copies data to a data archive would need to be notified when new data is available. By 
using an event object to notify the copy thread when new data is available, the thread can 
perform its task as soon as possible.



exception

An abnormal condition or error that occurs during the execution of a program and that requires the 
execution of software outside the normal flow of control. Examples of exceptions are running out of 
memory, resource allocation errors, and failure to find files. See also C++ exception handling, 
structured exception handling (SEH).



exception handler

A block of code that reacts to a specific type of exception. If the exception is for an error from 
which the program can recover, the program can resume executing after the exception handler 
has executed. In this case, execution will resume where the exception was handled, not at the place 
where it was generated.



executable file

A program file created from one or more source code files translated into machine code and 
linked together. The MS-DOS, Windows, and Windows NT operating systems use the .EXE filename 
extension to indicate that the file is a runnable program.



execution character set

The character set on the machine where the program executes. For Microsoft C and C++, the 
execution set is the standard ASCII character set. See also source character set.



explicit initializer

An initial value that is explicitly stated when a program variable is declared. In C++, a single 
initializer can be supplied with the simple-assignment (=) operator, as follows: 
int nCount = 0;
or an initializer list can be supplied, enclosed in parentheses:
CString strFileName(FILE.DAT);
CRect *pRect = new CRect(10, 15, 24, 97);



exported function

One called by other executing entities, such as DLLs or executable files. Typically, a DLL will 
need to export functions to allow its clients to control it. Functions can be exported by using either a 
module-definition (.DEF) file or the __declspec (dllexport) storage-class modifier, a Microsoft-
specific extension to the C language. This modifier ensures that other applications and dynamic-
link libraries will be able to obtain, dynamically at runtime, the address of the variable or function 
to which it applies. See also imported function.



exports file

A file that contains information about exported functions and data items. The Microsoft 32-Bit Library 
Manager tool (LIB.EXE) generates the exports file from the module-definition (.DEF) file. The linker 
uses the exports file to build the dynamic-link library (.DLL) file. Exports files have a .EXP 
filename extension.



expression

A sequence of tokens that can be evaluated.



expression statement

An expression followed by a semicolon (;). All expressions in an expression statement are evaluated 
and all side effects are completed before the next statement is executed. The most common 
expression statements are assignments and function calls.



external linkage

Specifies the way the names of objects and functions are shared between translation units. With 
external linkage, names can refer to program elements in any translation unit in the program — the 
program element is shared among the translation units and the same name in another 
translation unit is guaranteed to refer to the same object or class. Names with external linkage are 
sometimes termed global. The keyword extern before a name declaration ensures external 
linkage. See also internal linkage.



external name

1      In OLE Automation, an identifier that a class exposes to other applications. Automation clients 
use the external name to request an object of this class from an automation server.

2      In C/C++, an identifier declared with global scope or declared using the extern storage class.



extraction (>>) operator

Or get-from operator, input operator.      In C++, the right-shift operator, overloaded (in the 
iostream library) to accept input. The left operand must be the predefined input stream cin and the 
right operand must be a variable. See also insertion (<<) operator.



F1 Help

Context-sensitive Windows Help that the user obtains by pressing the F1 key. F1 Help opens Help on 
a topic associated with the currently selected item in the application. MFC supplies F1 Help for 
windows, dialog boxes, message boxes, menus, and toolbar buttons.



FAQ

Documents that list and answer the most common questions on a particular subject.



far pointer

Or long pointer.      In 16-bit programming, a 32-bit pointer, which is a pointer that can point 
anywhere in memory because it specifies both the segment and the offset for a memory location. In 
32-bit programming, all pointers are 32 bits wide and there is no need to distinguish between near 
and far pointers.



FAT

A data member of a recordset object that corresponds to a particular column (or field) in the query
that the recordset represents. Collectively, these field data members make up a buffer that holds 
the fields of the current record. When the user scrolls to a new record, the database framework 
replaces the previous record's values with the values of the new current record.



fatal error

Or unrecoverable error.      An error that causes the system or a program to fail abruptly with no 
hope of recovery. An example of a fatal error is an uncaught exception that cannot be handled.



favorite

A reference in Internet Explorer to a page to which the user may want to return. Corresponds to 
bookmark in other browsers.



field data member

A data member of a recordset object that corresponds to a particular column (or field) in the query
that the recordset represents. Collectively, these field data members make up a buffer that holds 
the fields of the current record. When the user scrolls to a new record, the database framework 
replaces the previous record's values with the values of the new current record.



file allocation table file system

The file system that MS-DOS uses to store information on disks. The file allocation table, which the 
operating system creates when it formats a disk, holds information about the location of each file as it 
is stored. See also New Technology file system (NTFS), high-performance file system (HPFS).



file buffer

A reserved portion of memory used to temporarily store data, pending an instruction to complete its 
transfer to or from a file.



file exception

An exception (abnormal condition or error) that occurs during the course of opening, reading from, 
or writing to a file. See also C++ exception handling.



file handle

A unique identifier that Windows assigns to a file when the file is opened or created. A file handle is 
valid until the file is closed.



file input/output (I/O)

The mechanism for making data persistent between program work sessions by creating files, 
reading from files, and writing to files.



file pointer

A pointer that specifies the next byte to be read or or the location to receive the next byte written in a
file.



file scope

Or global scope.      The degree of visibility of an identifier (C/C++ name) when it is declared outside
all blocks or classes. The identifier is accessible anywhere in the translation unit after its 
declaration. See also class scope, function scope, function-prototype scope, local scope, 
external linkage.



file status

Information on whether the file exists, its creation and modification dates and times, its logical size in 
bytes, its attributes, and its path. See also file time.



file time

A 64-bit value that gives the file creation time, last access time, or last write time, as represented by 
the number of 100-nanosecond intervals that have elapsed since January 1, 1601. Windows records 
each file time in coordinated universal time (UTC) format. See also file status, system time.



File Transfer Protocol

A method of retrieving files to your home directory or directly to your computer using TCP/IP.    Many 
Internet sites have established publicly accessible repositories of materials that can be obtained using
FTP with the account name anonymous. Thus, these sites are called anonymous ftp servers.



filename extension

In the MS-DOS 8.3 filename convention, an optional period (.) followed by up to three characters
that can be appended to the eight-character base filename. See also base name.



final class

In Java, a class that can have no subclasses.



final method

In Java, a method that cannot be overridden.



final variable

In Java, a variable whose value cannot be changed. Corresponds to the C++ constant.



firewall

Or proxy server. A system or combination of systems that enforces a one-way barrier between two 
or more networks, usually used for security purposes. Firewalls accomplish all communication 
between the network and outside.



fixup

1      Or relocation information.      Information generated by the linker for addresses that cannot be
determined at link time. For example, the linker creates fixups for addresses within the executable 
that are relative to the executable's base address and for addresses of dynamically loaded DLLs. The
Windows loader uses this information to resolve these addresses when the program or DLL is 
loaded.

2      A record (FIXUPP) generated by the assembler for each address it cannot determine (for 
example, addresses of external symbols). The fixup contains the information the linker will need to 
determine the address.



flag

Broadly, a marker of some type used by a computer in processing or interpreting information. Such a 
signal indicates the existence or status of a particular condition. Depending on its use, a flag can be 
code, embedded in data, that identifies some condition, such as the beginning or end of a word or a 
message, or it can be one or more bits set internally by hardware of software to indicate an event 
of some type, such as an error or the result of comparing two values.



floating toolbar

A toolbar that can appear anywhere on the user's display and is always on top of all other windows. 
Its size or position can be modified when floating. See also dockable toolbar, docked toolbar.



floating type

A general category of arithmetic data types that are capable of storing a floating-point value (a 
number that may have a fractional part). The data types float, double, and long double are floating
types. See also integral type.



floating-point function

A function that returns a value defined as a floating-point type — that is, a float, double, or long 
double. See also floating-point number.



floating-point number

Or real number.      A value that may contain an integer component, a fractional component, or both.
In C/C++, the data types float, double, and long double can store floating-point numbers.



flow control

In data communications, a mechanism to prevent the sender from transmitting data faster than the 
receiver can handle the incoming data. Flow control usually depends on a set of protocols 
established at the beginning of the transmission session that define how and when a sender may 
transmit.



focus

A temporary property of a user-interface object, such as a window, view, dialog box, or button, 
that permits the object to receive keyboard input from the user. The focus is usually conveyed 
through highlighting. See also top-level window.



font mapper

In Windows, an operating system component used to find the physical font that most closely matches 
a specified logical font. The font mapper uses an internal algorithm that compares the attributes of the
requested logical font against the attributes of available physical fonts. This mapping occurs when 
the font is actually used for the first time. See also logical font, physical font.



font resource

A group of individual fonts representing characters in a given character set that have various 
combinations of heights, widths, and pitches. The Windows operating system maintains a font table 
containing all the fonts that applications can use. You can load font resources and add the fonts in 
each resource to this table by using the AddFontResource Windows function.



foreground color

The color that is currently selected for drawing or displaying text on screen. In monochrome displays, 
the foreground color is the color of a bitmap or other graphic. See also background color.



foreground window

Or active window.      The window with which the user is currently working. The foreground window 
is identified by color changes to the title bar and border. See also topmost window, top-level window, 
focus.



form view

A program window whose client area contains dialog-box controls to permit entering, viewing, or 
altering data, generally in a form-based data-access application.



form-based application

An application whose user interface is based on a form containing controls in which a user examines, 
enters, or edits data.



formal argument

Or formal parameter.      An argument that is declared in the function header and used in the 
body of a function. Calling functions pass values to called functions in actual arguments. The 
called function accesses the values using its corresponding formal arguments.



formal parameter list

The parameters specified in a particular method or function definition. Contrasts with the actual 
parameter list, which appears in the declaration.



format

1      As a noun, the structure or appearance of a unit of data, such as a file, fields in a database 
record, a cell in a spreadsheet, or the text in a word-processing document. 
2      As a verb, to change the appearance or organization of the selected material. To format a disk is
to prepare a disk for use by organizing its storage space into a collection of data compartments, each 
capable of being addressed by the operating system.



format string

A string that can contain specifications for various kinds of type formats as well as literal characters. 
For example, in the C statement 
printf( Total Expenses:  $%.2f \n,  Sum );
the format string (enclosed in double quotation marks) contains the literal string Total 
Expenses:  $, the formatting characters %.2f to print the value of Sum as a decimal number with 
two digits to the right of the decimal point, and the \n character to begin a new line.



formatting rectangle

In Windows, a construct for formatting the text displayed in the window rectangle. An application can 
make the formatting rectangle larger than the window rectangle (limiting the visibility of the edit 
control's text) or smaller than the window rectangle (thereby creating extra white space around the 
text).



forward reference

In C/C++, a reference to a class, variable, or function that has been declared but not yet defined.



frame window

In MFC, the window that coordinates the interactions of the application with a document and its 
view. The frame window provides a visible frame around a view, with an optional status bar and 
standard window controls such as a control menu, buttons to minimize and maximize the window, and
controls for resizing the window. The frame window is responsible for managing the layout of its child
windows and other client-area elements such as control bars and views. The frame window 
also forwards commands to its views and can respond to notification messages from control 
windows. In OLE, a frame window is the outermost main window where the container application's 
main menu resides. See also main frame window.



framework

See application framework.



Frequently Asked Questions

Documents that list and answer the most common questions on a particular subject.



friend

A keyword used within a class declaration to specify that a function or another class has access to 
the private and protected members of the first class. The function or class specified with the friend
keyword is considered a friend of the first class.



FTP

A method of retrieving files to your home directory or directly to your computer using TCP/IP.    Many 
Internet sites have established publicly accessible repositories of materials that can be obtained using
FTP with the account name anonymous. Thus, these sites are called anonymous ftp servers.



full link

A non-incremental build of program files in which an incremental status (.ILK) file is generated. The 
incremental status file has the same base name as the executable (.EXE) file or dynamic-link 
library (.DLL) file targeted by the link, and a .ILK filename extension. During subsequent 
incremental builds, the linker uses and updates the incremental status file. See also incremental 
link.



full-server application

In OLE, an application that can be run either as a stand-alone application or launched by a container 
application. A full-server application can store documents as files on disk and supports both 
embedding and linking. See also mini-server application, server application.



fully qualified path

Or absolute path.      The location of a file or directory on a volume, including a drive letter and any 
intervening directory names. See also relative path.



function

1      A block of code, consisting of a return type, function name, optional parameters, and statements, 
that performs one or more specific tasks within the source program and returns a value to the caller.

2      The purpose of or the action carried out by a program, routine, or other object.



function body

The portion of a function definition that contains the declarations of its local variables and 
executable statements. See also function declaration.



function call

A postfix expression followed by parentheses containing a possibly empty, comma-separated list of 
expressions which constitute the actual arguments to the function.



function counting

A run-time analysis of a program in which the profiler records how many times each function was 
called, which is its hit count. See also function profiling, function timing, function coverage, line 
counting.



function coverage

A run-time analysis of a program in which the profiler reports whether a function was called. This 
analysis shows which sections of code (functions) are not being executed. See also function 
counting, function profiling, function timing, line coverage.



function declaration

A statement consisting of a return type, followed by the function name, followed by a list of the names
and types of formal parameters enclosed in parentheses.    In C++, a function must be declared 
before it can be called.



function definition

Specifies the name of the function, the types and number of parameters it expects to receive, and its 
return type. A function definition also includes a function body with declarations of the function's 
local variables and the statements that determine what the function does. Function definitions differ 
from function declarations in that they supply function bodies — the code that makes up the function.



function overloading

In C++, specifying more than one function of the same name but with different parameters, in the 
same scope. These functions, called overloaded functions, enable programmers to supply 
different semantics for a function, depending on the types and number of arguments. For example an 
overloaded function could be called print, regardless of whether it printed a single string, a list 
of integers, or all the data members of a class. The arguments supplied in the function call determine 
which print function is called. See also function overriding.



function overriding

In C++, redefining a member function of a base class from within a derived class. An overriding 
function has exactly the same name, parameters, and return type as the overriden function. See 
also function overloading.



function profiling

A run-time analysis of code execution by function, in which the profiler detects inefficiencies by 
counting and timing functions. See also function counting, function coverage, function timing, line 
profiling.



function prototype

Names the function and its parameters (if any), and provides type information for the return value and
parameters (if any). See also formal parameter list.



function scope

In C/C++, the degree of visibility of a label.    Labels are accessible only within the function where 
they are declared. See also class scope, file scope, function-prototype scope, local scope.



function set

One or more functions or data objects that can be exported by a shared library so that they are 
available to other programs.



function template

1      A mechanism for specifying a set of functions that are based on the same code but act on 
different types or classes. When a templated function is first called for each type, the compiler 
creates an instantiation, a specialized version of the templated function for the type. 

2      A complete member function definition with an empty function body that ClassWizard writes in
the source files that contain the class of which the member is a function.



function timing

A run-time analysis of a program in which the profiler records how many times each function was 
called (the hit count) as well as how much time was spent in each function and any called functions. 
See also function counting, function coverage, function profiling.



function-prototype scope

Or prototype scope.      In C++, the degree of visibility of an identifier when it is declared within a 
function prototype. The identifier is accessible only to the function declarator (delimited by 
parentheses). Such identifiers are effectively comments, to make the parameters of the prototyped 
function readily apparent to a reader. See also class scope, file scope, function scope, local 
scope.



functionality

The features, operations, functions, or capability supported by a program or program component. 
Some examples of common functionality are serialization, in-place activation, OLE, and ODBC.



fundamental type

A data type that is built into the language. In C/C++, fundamental types can be divided into three 
categories: integral, floating, and void. Integral types are capable of handling whole numbers. Floating
types are capable of specifying values that have fractional parts. The void type describes an empty 
set of values.



garbage collector

A process that periodically frees the memory used by objects that are no longer needed.



gateway

A host computer that connects networks that communicate using different protocols. For example, a
gateway connects a company's local area network to the Internet.



GDI

An executable program that processes graphical function calls from a Windows-based application 
and passes those calls to the appropriate device driver, which performs the hardware-specific 
functions that generate output. By acting as a buffer between applications and output devices, GDI 
presents a device-independent view of the world for the application while interacting in a device-
dependent format with the device.



general protection fault

An exception that is raised when an application attempts to read from or write to an area of memory
that is not owned by the application. Usually, an application must be terminated after a general 
protection fault.



GIF

A form of graphics compression. See also Joint Photographic Experts Group (JPEG).



global

Universal, in the sense of being related to an entire file, document, program, or other entity. For 
example, a global variable is one that is accessible from anywhere in the program.



global variable

A variable that is accessible from anywhere in a program. A global variable has storage and 
maintains a value throughout the program's execution. See also file scope.



globally unique identifier

See universally unique identifier.



glyph

The bitmap, collection of points, or collection of graphic commands that define a single character or 
symbol in a font. See also bitmap.



gopher

A client/server application that allows the user to browse large amounts of information. It presents the 
information to the user in a menu format. When capitalized, it refers to the original Gopher server 
developed at the University of Minnesota.



GPF

An exception that is raised when an application attempts to read from or write to an area of memory
that is not owned by the application. Usually, an application must be terminated after a general 
protection fault.



graphic object

One of the drawing tools, such as a pen, brush, bitmap, palette, and so on, that Windows provides 
for use in device contexts.



graphics device interface

An executable program that processes graphical function calls from a Windows-based application 
and passes those calls to the appropriate device driver, which performs the hardware-specific 
functions that generate output. By acting as a buffer between applications and output devices, GDI 
presents a device-independent view of the world for the application while interacting in a device-
dependent format with the device.



Graphics Interchange Format

A form of graphics compression. See also Joint Photographic Experts Group (JPEG).



group-box control

A labeled rectangle used to define a group of related controls (usually check boxes or radio 
buttons) in a dialog box. The group box itself does not set any options; it is simply a graphical 
device used to improve the usability of complex dialog boxes. See also radio group.



guarded body of code

A set of one or more statements for which an exception or termination handler provides 
protection.



GUID

See UUID.



handler

1      In OLE, a DLL that resides in a client process and performs some tasks on behalf of the 
server, while delegating other tasks back to the server itself.
2      In general, a routine that manages a common and relatively simple condition or operation, such 
as error recovery or data movement.    See also message handler.



hash value

The value of a key that has been numerically manipulated to directly calculate either the location of its
associated record in a table or the starting point for a search for the associated record. If the key 
value is a character string, each possible character is assigned a numeric code to permit the 
numerical manipulation. The manipulation performed on the key value is known as the hashing 
function.



head

1      The beginning of an item, such as a list, nonscrolling region, string, or transmission queue.

2      In hardware, the read/write mechanism in a disk drive or magnetic tape drive, or the printing 
mechanism in a printer.



header control

In MFC, a window usually positioned above columns of text or numbers. The header control contains 
a title for each column, and it can be divided into parts. The user can drag the dividers that separate 
the parts to set the width of each column.



header file

An external source file, identified at the beginning of a program, that contains commonly used data 
types and variables used by functions in the program. The #include directive is used to tell the 
compiler to insert the contents of a header file into the program. See also C++ header file.



heap

1      Or free store.      A portion of memory reserved for a program to use for the temporary storage of 
data structures whose existence or size cannot be determined until the program is running. The 
program can request free memory from the heap to hold such elements, use it as necessary, and 
later free the memory. 

2      In sorting, a partially ordered complete binary tree.



heap allocation

Reserving memory for the needs of the program. See also heap, stack.



Help context

A string and a number (Help context ID) that an application passes during a call to Windows Help in 
order to locate and display a Help topic. See also Help map file, Help project file.



Help file

A file that contains text and graphics needed to communicate online information about an application. 
Each help file contains one or more topics a user can select by clicking hot spots, using the 
keyword search, or browsing through topics. Help files have a .HLP filename extension. See also 
Help topic.



Help map file

A file that defines Help context IDs corresponding to the IDs of dialog boxes, menu commands, and 
other resources in an application. The AppWizard file MAKEHELP.BAT calls the MAKEHM tool to 
generate this file from the contents of a RESOURCE.H file. The Help map file has a .HM filename 
extension. See also Help project file.



Help project file

A project file that controls how the Windows Help Compiler creates a Help (.HLP) file from topic files. 
The Microsoft Help Workshop is used to create a Help project file. The filename extension of a Help 
project file is .HPJ.



Help topic

The primary unit of information in a Help (.HLP) file. A topic is a self-contained body of text and 
graphics, similar to a page in a book. Unlike a page, however, a topic can hold as much information 
as you require. If there is more information in a topic than the Help window can display, scroll bars 
appear to let the user scroll through the information.



hexadecimal

Or hex.      The base-16 counting system, whose digits are 0 through F. The letters A through F 
represent the decimal numbers 10 through 15. Two hex digits are needed to represent 1 byte. See 
also binary.



hidden text

In a document file, special characters that are not normally printed or displayed on the screen. For 
example, in a rich-text format (.RTF) file for a Help topic, the following hidden text string generates 
a jump to another Help topic:
Jump textcontextstring@d:\path\file.hlp



high order

In a group of bits or bytes, the one that carries the most weight or significance. Within a byte, the 
leftmost bit is the high-order bit. Within a group of bytes, the byte-ordering convention (big-endian or 
little-endian) determines the position of the high-order byte.



high-performance file system

A fixed-disk file system that organizes the disk into volumes, rather than partitions and logical drives. 
HPFS supports long, mixed-case filenames and extended attributes, and implements several levels of
caching, for improved operating-system performance. The IBM OS/2 operating system supports 
HPFS. See also file allocation table file system, New Technology file system (NTFS).



highlighting

Altering the appearance of displayed characters as a means of calling attention to them — for 
example, by displaying them with higher intensity or by using reverse video (dark on light instead of 
light on dark, or vice versa). Highlighting is often used to denote characters to be deleted, copied, or 
otherwise acted upon.



hit count

The number of times a function or line of source code is called (or hit), as reported by the profiler 
when analyzing a program at run time. See also function profiling, line counting, line profiling.



hit-test code

A code that determines the location of the cursor. For example, HTLEFT means the cursor is in the 
left border of the window; HTMAXBUTTON means the cursor is in a Maximize button.



home page

The main page of a Web site as generated by the developer of the site. Although the home page is 
often the first page a visitor to the site sees, it is not the same as start page.



hook

1      A point in the Windows message-handling mechanism where an application can install a 
subroutine to monitor the message traffic in the system and process certain types of messages 
before they reach the target window procedure.
2      More generally, a location in a routine or program at which the programmer can connect or insert 
other routines for the purpose of debugging or enhancing functionality.



hook procedure

An application-installed procedure that monitors the system for events associated with either a 
specific thread or all threads in the system. For example, the hook code WH_GETMESSAGE 
installs a hook procedure that monitors messages posted to a message queue. See also callback 
function.



hot key

1      In Windows, an application-defined key combination used to obtain high-priority keyboard input 
from the user. For example, an application can have a hot key that allows the user to cancel a lengthy
operation.

2      A key combination that the user can create to perform an action quickly. See also accelerator key.



hot spot

The pixel in a cursor that marks the exact screen location affected by a mouse action, such as a 
button click. Mouse messages include the coordinates of the hot spot.



hourglass cursor

A cursor displayed in the form of an hourglass that indicates that the program is performing a lengthy 
task. The cursor can be displayed as a large hourglass, or as a smaller hourglass with an arrow.



HPFS

A fixed-disk file system that organizes the disk into volumes, rather than partitions and logical drives. 
HPFS supports long, mixed-case filenames and extended attributes, and implements several levels of
caching, for improved operating-system performance. The IBM OS/2 operating system supports 
HPFS. See also file allocation table file system, New Technology file system (NTFS).



HTML

A markup language derived from SGML. Used to create a text document with formatting 
specifications that tells a software browser how to display the page or pages included in the 
document.



HTTP

The Internet protocol used by World Wide Web browsers and servers to exchange information.    
The protocol makes it possible for a user to use a client program to enter a URL (or click a hyperlink) 
and retrieve text, graphics, sound, and other digital information from a Web server. HTTP defines a 
set of commands and uses ASCII text strings for a command language. An HTTP transaction 
consists of a connection, a request, a response, and a close.



HTTP server

Or Web server. A server that runs a Hypertext Transfer Protocol service or application. This 
protocol defines the procedures used when connecting a Web browser to a Web server.



hyperlink

The means used to jump to another Web page. It consists of both the display text the user sees and 
the URL of the reference. See also hypertext link.



hyperlink address

The path to an object, document, or page. A hyperlink address can be a URL or a UNC network 
path. Can also contain display text or sublocation information (for example, a database object, Word 
bookmark, or Microsoft Excel cell range to which the address points).



hyperlink base

A partial path based on a user-defined path. Use a hyperlink base if you want to move either the file 
that contains the hyperlink or the destination file separately and still maintain the hyperlink.



hypertext link

In a Web document, this is a reference to another Web document. The user does not actually 
see a URL in the document; instead, a highlighted reference contains a pointer to a link. The 
user clicks on the highlighted reference and the desired Web page is automatically retrieved. See 
also hyperlink.



Hypertext Markup Language

A markup language derived from SGML. Used to create a text document with formatting 
specifications that tells a software browser how to display the page or pages included in the 
document.



hypertext reference

Attribute of the HTML anchor element that identifies the anchor as a hyperlink. Its value determines 
the destination of the hyperlink.



Hypertext Transfer Protocol

The Internet protocol used by World Wide Web browsers and servers to exchange information.    
The protocol makes it possible for a user to use a client program to enter a URL (or click a hyperlink) 
and retrieve text, graphics, sound, and other digital information from a Web server. HTTP defines a 
set of commands and uses ASCII text strings for a command language. An HTTP transaction 
consists of a connection, a request, a response, and a close.



ICMP

An extension to the Internet Protocol that allows for the generation of error messages, test packets
and informational messages related to IP.



icon file

In Windows, a file that contains a bitmap of an icon. Icon files usually have a .ICO filename extension.



icon resource

An icon that is stored in an application's resource-definition file. At run time, an application can call 
the LoadIcon Windows function to retrieve the handle of the icon. Icon resources can be used to 
avoid device dependence, simplify localization, and enable applications to share icon shapes.



idle state

The state of a modal dialog box or menu when it has finished processing a message and it has no 
more messages waiting in its active message queue.



idle time

The period during which the application has an empty message queue. Idle time permits the 
processing of background tasks.



IEEE

A professional organization of computer hardware and software engineers. The institute has 
developed standards for many aspects of computer technology, such as network connectivity, and 
formats for representing floating-point numbers.



IETF

The primary working body developing standards for the Internet.



image list

In MFC, a collection of same-sized images contained in a single, wide bitmap. Image lists are used to
efficiently manage large sets of icons or bitmaps.



immediate rendering

In a data-transfer operation, making data immediately available to an application, versus making it 
available when requested (delayed rendering).



impersonation token

In Windows NT, an access token that has been created to capture the security information of a client 
process, allowing a server to impersonate the client process in security operations. See also 
primary token, privilege, security identifier (SID).



implementation

A description of the data structure used to represent an object's core state, definitions of the methods 
that can access the data structure, and information about the intended type of the object. Can also 
refer to a single function, where the function definition provides the implementation for that function.



implementation file

In MFC, the source code file (usually a C++ source file with a .CPP or .CXX filename extension) 
that contains a single class definition along with the code that implements that class's member 
functions. See also interface file.



implementation-defined

Behavior that depends on the implementation, with the range of possible behaviors often delineated 
by a standard.



import file

A file that describes the functions and data to be exported when an export (.EXP) file is referenced by
a linked program. The Incremental Linker (LINK.EXE) uses the export file to build a program that 
contains exports (usually a dynamic-link library), and it uses the import library to resolve 
references to those exports in other programs. Import library files usually have a .LIB filename 
extension. See also library file.



imported function

One called inside another executing entity, such as a DLL or executable file. Functions can be 
imported either through use of a .LIB import library, or by using the __declspec (dllimport) storage-
class modifier, a Microsoft-specific extension to the C language. This modifier explicitly defines the
client's interface to other services. See also exported function.



in-memory file

A file that behaves like a disk file except that its bytes are stored in RAM. An in-memory file is a 
useful means of transferring raw bytes or serialized objects between independent processes.



in-place activation

Or in-place editing, visual editing. The ability to activate an object within the context of its 
container document, as opposed to opening it in a separate window.



increment (++) operator

An operator that specifies that its integral or floating-point operand be increased by the integer 
value 1. An incremented pointer points to the next object. In the prefix form (++i]), the increment 
takes place before the value is used in expression evaluation; in the postfix form (i++), the increment
takes place after the value is used in expression evaluation. See also decrement (--) operator.



incremental link

The process of rebuilding only those program files that have a timestamp that is more recent than 
the last link, or updating only those parts of the program that have changed. An incrementally linked 
program is functionally equivalent to a program that is linked nonincrementally, but it differs from a 
nonincremental program in that it is prepared for subsequent incremental links and is larger as a 
result. See also incremental status file, full link.



incremental status file

A state file generated to hold status information for later incremental links of the program. The 
file has the same base name as the executable file or dynamic-link library and the filename 
extension .ILK. The incremental status file is created the first time the Incremental Linker (LINK.EXE) 
runs in incremental mode. LINK updates the file during subsequent incremental builds. LINK is the 
only tool that uses the .ILK file. See also incremental link.



Indexed Sequential Access Method

Pronounced EYE-sam. A scheme for decreasing the time necessary to locate a data record within a 
large database, given a unique key for the record. The key is the field in the record used to 
reference the record.



indirect memory operand

In an assembly-language instruction, a memory operand whose value is treated as an address that 
points to the location of the desired data.



indirection (*) operator

Or dereferencing operator.      In C/C++, a unary operator (*) that accesses a value indirectly, 
through a pointer. The operand must be a pointer value. The result of the operation is the value 
stored at the address to which the operand points. If the operand points to a function, the result is a 
function designator. If it points to a storage location, the result is an l-value designating the storage 
location. See also address-of (&) operator.



infix notation

Placing of operators between operands, as in (x+y)*z. C++ and Java binary operators use infix 
notation exclusively. Compare prefix notation, postfix notation.



inheritance

In object-oriented programming, a method for deriving new classes from existing classes. The 
derived class inherits the description of its base class(es), but can be extended by adding new 
member variables and functions and by using virtual functions. A class can inherit from a single 
base class (single inheritance) or from any number of direct base classes (multiple inheritance). A 
class derived using multiple inheritance has the attributes of all of its base classes.



inheritance hierarchy

A classification of items in which each item except the top one (known as the root) is a specialized 
form of the item above it. Each item can have one or more items below it in the hierarchy. In the Java 
class hierarchy, the root is the java.lang.Object class. In MFC, the root is the CObject class. See 
also root.



initialization file

In Windows, a file that an application uses to store information that otherwise would be lost when the 
application closes. Initialization files typically contain information such as user preferences for the 
configuration of the application. Initialization files usually have a .INI filename extension.



initializer

The portion of a declarator that specifies an initial value for an object or a variable.



inline assembler

1      A feature of the Visual C++ compiler that allows the use of assembly-language instructions in 
C/C++ source programs without extra assembly and link steps. The inline assembler is built into the 
compiler; therefore, a separate assembler is not needed. Inline assembly code can use any C/C++ 
variable or function name that is in scope. 
2      Assembly-language code that is inserted into C/C++ source code. The _asm keyword 
preceding an assembly-language statement or block of statements invokes the inline assembler at 
compile time.



inline file

A file that contains text specified in the makefile. The name of file can be used in commands as input 
(for example, a LINK command file), or it can pass commands to the operating system. The file is 
created on disk when a command that creates the file is run.



inline function

1      In C++, a function defined in the body of a class declaration. Inline functions are typically one- 
or two-line functions used to return information about an object's state.

2      A function whose declaration is preceded by the keyword inline, instructing the compiler to 
replace calls to that function with the code of the function body. This substitution occurs only at the 
compiler's discretion. For example, the compiler does not expand a function inline if its address is 
taken or if it is too large to expand inline.



insertion (<<) operator

Or output operator, put-to operator.      In C++, the left-shift operator, overloaded (in the 
iostream library) to provide formatted output. The left operand must be one of the predefined output 
streams (cout or cerr) and the right operand can be any valid C++ expression. See also extraction 
(>>) operator, overloaded operator.



inside-out

In OLE, a model for in-place objects (for example, windows) that the user can activate with a single 
click. An inside-out object remains visible to the user when its user interface is deactivated. See also
outside-in.



instance

1      In general, an object of a particular class.
2      In Java, an instance of a class is created using the new operator followed by the class name.

3      In C++, an instance can be created by defining it on the stack. In this case, the new keyword is 
not used. You can also instantiate an OLE object by calling the OLE API CoCreateInstance.



instance handle

A handle that Windows assigns to each copy of a loaded application or dynamic-link library (DLL)
in a multitasking system. Every window class requires an instance handle to identify the application or
DLL that registered the class. See also task handle.



instance method

Any method that can be invoked using an instance of a class, but not using the class name. 
Instance methods are defined in class definitions. Called nonstatic member functions in C++. See 
also class method.



instance variable

Any item of data that is associated with a particular object. Each instance of a class has its own copy
of the instance variables defined in the class. Called member variables in C++. See also class 
variable.



Institute of Electrical and Electronics Engineers

A professional organization of computer hardware and software engineers. The institute has 
developed standards for many aspects of computer technology, such as network connectivity, and 
formats for representing floating-point numbers.



integral type

A general category of arithmetic data types that are capable of storing an integer (whole number). The
data types char, short, int, long, and enum are integral types. The optional keywords signed 
and unsigned can precede or follow any of the integral types except enum, or these keywords 
can also be used alone as type specifiers, in which case they are understood as signed int and 
unsigned int, respectively. See also floating type.



Integrated Services Digital Network

A type of digital communications service offered by telephone companies. It can carry data, voice, 
and video over specially conditioned high-speed telephone lines delivering two 64,000 bps bearer 
channels and one 16,000 bps data signaling channel.



interface

1      In the Component Object Model, a set of related functions; a description of an abstract type.

2      In Java, a group of methods that can be implemented by several classes, regardless of where the
classes are in the class hierarchy.

3      An IDL keyword used by the MIDL compiler for generating interface declarations.



interface file

In MFC, the source header (.H) file that contains a single class declaration and any other 
information needed to use the class. See also implementation file.



internal linkage

Specifies that the names of objects and functions should refer only to program elements inside their 
own translation units. The names are not shared with other translation units. The keyword 
static before a name declaration ensures internal linkage. See also external linkage.



Internet

A collection of computer networks that connects millions of computers around the world.



Internet Control Message Protocol

An extension to the Internet Protocol that allows for the generation of error messages, test packets
and informational messages related to IP.



Internet Engineering Task Force

The primary working body developing standards for the Internet.



Internet Protocol

The basic protocol of the Internet. It enables the delivery of individual packets from one host to 
another. It makes no guarantees about whether or not the packet will be delivered, how long it will 
take, or if multiple packets will arrive in the order they were sent. Protocols built on top of this add the 
notions of connection and reliability.



Internet Relay Chat

A multi-user system where people convene on channels (a virtual place, usually with a topic of 
conversation) to talk in groups or privately on the Internet.



Internet server application

Internet server extension DLL.



Internet Server Application Programming Interface

A set of functions for Internet servers, such as a Windows NT Server running Microsoft Internet 
Information Server (MIIS).



Internet server extension DLL

Or Internet server application (ISA). A DLL that can be loaded and called by some HTTP servers. 
Used to enhance the capabilities of applications that extend a Web server.



Internet server extensions

An application that processes server requests, including Common Gateway Interface (CGI) and 
ISAPI applications.



Internet server filter

A routine that receives notification of server events such as URL mapping and logon requests, and
filters, examines, or changes data to and from the browser or Web server.



Internet Service Provider

A company that provides access to end users of the Internet, as opposed to Network Service 
Providers (NSP's).



interpreter

A program that can execute code that is not native to the machine it is being run on. Java programs 
are often run by an interpreter that decodes the bytecodes that make up the program. See also JIT 
compiler.



intranet

A network within an organization, usually connected to the Internet via a firewall, that uses protocols
such as HTTP or FTP to enhance productivity and share information.



intrinsic function

1      In certain high-level programming languages, such as FORTRAN, a function that is part of the 
language. The compiler automatically links intrinsic functions to the program without any 
additional effort on the programmer's part. Programs that use intrinsic functions are faster because 
they do not have the overhead of function calls, but they may be larger due to the additional code 
generated.

2      In Microsoft C++, a library function, such as strcmp or strcpy, that has an intrinsic form. Use of 
the #pragma intrinsic compiler directive generates these functions as inline code rather than 
as function calls.



IP

The basic protocol of the Internet. It enables the delivery of individual packets from one host to 
another. It makes no guarantees about whether or not the packet will be delivered, how long it will 
take, or if multiple packets will arrive in the order they were sent. Protocols built on top of this add the 
notions of connection and reliability.



IP address

The Internet protocol address which is a 32-bit address assigned to a host. The IP address has a host
component and a network component.



IP number

An Internet address that is a unique number consisting of 4 parts separated by dots, sometimes 
called a dotted quad (for example, 198.204.112.1). Every Internet computer has an IP number and 
most computers also have one or more domain names that are plain-language substitutes for the 
dotted quad.



IRC

A multi-user system where people convene on channels (a virtual place, usually with a topic of 
conversation) to talk in groups or privately on the Internet.



ISA

Internet server extension DLL.



ISAM

Pronounced EYE-sam. A scheme for decreasing the time necessary to locate a data record within a 
large database, given a unique key for the record. The key is the field in the record used to 
reference the record.



ISAPI

A set of functions for Internet servers, such as a Windows NT Server running Microsoft Internet 
Information Server (MIIS).



ISAPI filter

An Internet server filter packaged as a dynamic-link library that runs on ISAPI-enabled servers.



ISDN

A type of digital communications service offered by telephone companies. It can carry data, voice, 
and video over specially conditioned high-speed telephone lines delivering two 64,000 bps bearer 
channels and one 16,000 bps data signaling channel.



ISO/OSI

International Organization for Standardization/Open Systems Interconnection



ISP

A company that provides access to end users of the Internet, as opposed to Network Service 
Providers (NSPs).



Java

A programming language similar to C++. Java is currently popular because it is compiled to machine-
independent bytecode. This allows programmers to write one kind of program code for all platforms 
(Macintosh, Windows 3.x, Windows NT, Windows 95, UNIX). Software components written in Java for
the Web are called applets. Java applets access code libraries on local clients and can download 
additional class files from the server.



JIT compiler

Just-In-Time compiler for Java. The JIT compiler takes the Java bytecode (which is machine-
independent) and compiles it on demand into native code for the target machine, giving faster 
execution. Since JIT compilers operate on the client machine, they preserve the platform-
independence of the compiled Java program.



join

A database operation that combines records from two or more tables, based on an exact match of 
key values in these tables. Once a recordset has been created based on a join, it functions as if the 
records were all in one table.



Joint Photographic Experts Group

An algorithm for graphics file storage, supported by many Web browsers. JPEG was developed for
compressing and storing photographic images and is best used for graphics containing many colors, 
such as scanned photos. Most files that are compressed using JPEG are stored in a file format 
called JFIF (JPEG File Interchange Format). See also Graphics Interchange Format (.GIF).



JPEG

An algorithm for graphics file storage, supported by many Web browsers. JPEG was developed for 
compressing and storing photographic images and is best used for graphics containing many colors, 
such as scanned photos. Most files that are compressed using JPEG are stored in a file format 
called JFIF (JPEG File Interchange Format). See also Graphics Interchange Format (.GIF).



jump

A word, phrase, or button in a Help topic that, when clicked, takes the user to another topic screen in 
the Help system.



jump statement

A statement that either transfers control immediately to another location in the function or returns 
control from the function. In C++, the jump statements are break, continue, return, and goto.



kernel

The core component of the operating system. The kernel schedules activities (threads) for the 
computer processor to perform, and it handles interrupts and exceptions. If the computer has multiple
processors, the kernel synchronizes activity among the processors to optimize performance.



key value

A field or expression used to identify a record; often used as the index field for a database table.



keyboard accelerator

See accelerator key.



keyword

Or reserved word.      A word that has special meaning to a program or in a programming language.
Reserved words usually include those used for control statements, data declarations, and the like. A 
reserved word can be used only in certain predefined circumstances; it cannot be used in naming 
functions, variables, structures, labels, classes, or user-generated tools such as macros.



l-value

The value on the left side of an assignment statement that represents a storage region's memory 
location. The l-value is an expression that evaluates to a type other than void and designates a 
location in memory (a variable, array, or structure element, for example). See also r-value.



label

1      In a C or C++ function body, a unique name followed by a colon (:). Labels can denote 
statements to which a goto statement can branch. In a switch statement, the labels preceded by the 
keyword case list values to be compared to the expression at the top of the switch statement. See 
also labeled statement.

2      In user-interface design, application-defined text associated with a graphical element such as a 
button or check box.

3      In OLE, text describing an object that is linked or embedded as an icon.



labeled statement

In C/C++, a statement preceded by a label. A labeled statement allows program control to be 
transferred to it from a goto statement or back to the top of a switch statement.



language identifier (ID)

A 16-bit value that identifies a language and, where appropriate, the variant of the language being 
used. A language identifier is a combination of a sublanguage identifier and a primary language 
identifier. For example, if the primary language identifier specifies English, the sublanguage identifier 
might specify Australian English. See also locale identifier (LCID).



LCID

A 32-bit value identifying the language and sublanguage for a locale. The locale identifier is used to 
customize string handling. See also code page, language identifier (ID).



lead byte

In double-byte character sets and multibyte character sets, the first byte of a two-byte 
character. The lead byte signals that both it and the following byte are to be interpreted as a single 
character. See also trail byte.



left outer join

A database term that describes the relationship between two tables on which a query is run. If two 
tables are connected with a left outer join, the resulting recordset contains all records from the table 
on the left but only those records from the table on the right where the joined fields are equal. See 
also right outer join.



lexical analyzer

Or lexer.      The part of a compiler, interpreter, or other translator that parses character sequences 
(separated by white space) in the source code into individual tokens. See also parser.



library assert

A macro that identifies program errors during development. The argument given to ASSERT 
should be chosen so that it holds true only if the program is operating as intended.



library file

A Common Object File Format (COFF) file generated by the Microsoft 32-bit library manager tool, 
LIB, for standard and import libraries. The default filename extension for these files is .LIB. See 
also dynamic-link library (.DLL), static-link library.



library version

1      One of the available configurations of a library. For example, a library might have a static version 
and a dynamic-link version, both of which are available as debug and release versions. The library
version used during linking is usually determined by the project type and settings.

2      One of the publicly released versions of a library — for example, Microsoft Foundation Class 
Library version 4.0.



lifetime

The time during program execution that a variable, function, object, or session exists and is 
available for use, or the duration of the program itself.



Lightweight Remote Procedure Call

In OLE, a protocol for interprocess communication on a single machine. See also Remote Procedure 
Call (RPC).



line counting

A run-time analysis of a program in which the profiler reports how many times each line of source 
code was executed. See also function counting, line coverage, line profiling.



line coverage

A run-time analysis of a program in which the profiler reports which lines of source code were 
executed at least once. See also function coverage, line counting, line profiling.



line profiling

A run-time analysis of a program in which the profiler reports information about the execution of the 
lines of source code, including line counting and line coverage. Line profiling is useful for checking 
the validity of an algorithm. See also function profiling.



line-continuation character

The backslash character (\) when it is placed at the end of a line. The line-continuation character 
causes the compiler to ignore the following newline character and to treat the next line as a 
continuation of the current line.



linefeed character

A control character that advances a printer or insertion point to a new line. This character can have
a different textual representation on different platforms, but it always has the ASCII value of 10. See 
also carriage return–linefeed (CR-LF) pair.



link

1      The Microsoft 32-Bit Incremental Linker (LINK.EXE). See also linker.

2      To combine object files and libraries to form an executable file or dynamic-link library.

3      In OLE, a connection between two documents. A link has three properties: the name of its 
source data, its type (or class, as it is known internally), and its updating basis (either automatic or 
manual). Also, as a verb, it means to connect two documents with a link.



link time

The period of time required by the linker to combine (link) object files and libraries during 
compilation of a program, or the point in time when these files are combined. See also linker.



linkage specification

The protocol for linking functions (or procedures) written in different languages. Function calling 
conventions are affected by the linkage specification selected. An example of a linkage 
specification is extern C. See also external linkage, internal linkage.



linked item

Or linked object.      In OLE, an item in a compound document whose data is stored in a separate 
file rather than in the document's file. A linked item must be edited in a separate window. See also 
embedded item.



linked list

In programming, a data structure consisting of nodes or elements connected by pointers. A singly 
linked list has one pointer in each node, pointing to the next node in the list; a doubly linked list has 
two pointers in each node, pointing to the next and previous nodes. In a circular list, the first and last 
nodes of the list are linked together.



linker

A utility that combines object files and libraries to create an executable file or dynamic-link 
library. During the linking process, the linker resolves external references such as a call to a library
routine by the program.



linking and embedding

Two methods available in OLE for storing items inside a compound document when those items 
were created in another application. An embedded item is stored as part of the compound 
document that contains it. A linked item stores its data in a separate file. See also Object Linking 
and Embedding (OLE).



list view control

A Windows Common Control that displays a collection of items each consisting of an icon and a label.



list-box control

In Windows, a child window that contains a list of items that can be selected by the user. List boxes 
can permit the selection of one item or multiple items. See also combo-box control.



listserv

An Internet application that automatically serves mailing lists by sending electronic newsletters to a 
stored database of Internet user addresses. Although some listservs are moderated, users can often 
handle their own subscribe/unsubscribe actions without requiring anyone at the server location to 
personally handle the transaction.



literal

A value, used in a program statement, that is expressed directly rather than as a named constant or 
the contents of a variable. For example, in the statements

i = 25; 
c = 'a';
cout << Hello;
the values 25, 'a', and Hello are literals. See also manifest constant, string literal.



little-endian

One of two byte-ordering conventions used on different machines. In little-endian addressing, the 
address points to the least significant byte of the word. Intel 80x86 and DEC RISC computers are 
little-endian machines. See also big-endian.



load time

The period of time required to place a program's executable files into memory prior to execution, 
or the point in time when the files are loaded.



loaded state

In OLE, the status of a compound-document object (either a linked or embedded item) whose 
handler is loaded in memory but whose server is not running. See also running state.



local

1      In programming, describes an object, memory location, or variable whose scope or lifetime 
is limited. 

2      A Microsoft Windows NT keyword that identifies the local attribute, which can be applied to 
individual functions or to the interface as a whole.

3      In distributed systems, descibes an operation that is performed by the current application rather 
than by another application on the same computer or on a remote computer.

4      In networking, describes a device that can be accessed directly rather than by means of a 
communications line. 

5      In general, an adjective describing an item or operation that is close at hand or restricted to a 
particular area.



local class

1      A class declared inside a block. 

2      Or application local class.      In Windows, any window class that an application registers for its 
exclusive use. Although an application can register any number of local classes, most 
applications register only one. This window class supports the window procedure of the application's
main window. Windows destroys a local class when the application that registered it closes.



local machine

Or local computer.      A computer that is accessed directly by the user rather than through an 
intermediate computer using a communications device. The opposite of a remote machine.



local object

1      In C++, an object created inside a function or smaller enclosing block. A local object has 
scope only within the block in which it is created. 
2      In OLE, an object (that is not an embedded object) inside a container. Sometimes referred to
as a cross-process object.



local scope

In C++, the degree of visibility afforded to a name (a variable, for example) when it is declared within
a block of code. The name is accessible only from the point of declaration to the end of the block in 
which it is declared. See also class scope, file scope, function scope, function-prototype scope.



local variable

Or automatic variable.      A variable declared within a function body, or smaller enclosing block, 
and not declared as static, that exists only within the scope of the enclosing curly braces ({ }). If a 
local variable has an initializer, it is initialized every time it is created and its contents are 
undefined when the function returns.



locale

The national and cultural environment in which a system or program is running. The locale 
determines the language used for messages and menus, the sorting order of strings, the keyboard 
layout, and date and time formatting conventions. See also code page, locale identifier (LCID).



locale identifier

A 32-bit value identifying the language and sublanguage for a locale. The locale identifier is used to 
customize string handling. See also code page, language identifier (ID).



locale-specific

Behavior that depends on local conventions of nationality, culture, and language, such as language, 
money format, and date format.



locking mode

A strategy for locking records in a recordset during update. A record is locked when it is read-only 
to all users but the one currently entering data in it. See also optimistic locking, pessimistic locking.



logical brush

An ideal description of a brush bitmap. A logical brush describes all the attributes (style, color, and so 
on) specified by the application that created it, although some may not be representable on available 
output devices. Windows also provides seven predefined logical stock brushes. See also brush, 
physical brush.



logical color palette

An array of colors created by an application that can be selected into a device context and used for 
graphics output. A logical color is an individual color in the PALETTE array. An application using a 
logical color palette can pass a COLORREF value, instead of an explicit red, green, blue (RGB) 
value, to GDI functions that expect a color. See also color palette, device context (DC).



logical coordinate system

A conceptual coordinate system that a program uses when giving drawing commands. Windows 
converts logical coordinates to the output device's physical coordinates when it renders the image.



logical font

An ideal description of a font. The font itself is described by the attributes (height, width, orientation, 
and so on) defined for it by an application. Windows also provides six predefined logical stock fonts. 
Before an application can begin drawing text with a logical font, it must find the closest match from 
among the physical fonts stored on the device or in the operating system. See also font mapper, 
physical font.



logical operator

An operator that performs Boolean evaluations on its operands. The logical-NOT (!) operator 
produces the value 0 if its operand is true (nonzero) and the value 1 if its operand is false (0). The 
logical-AND (&&) operator produces the value 1 if both operands have nonzero values; otherwise, it 
produces the value 0. The logical-OR (||) operator produces the value 1 if either of its operands has a 
nonzero value. See also bitwise operator.



logical shift

Or bitwise shift.      A bitwise operation wherein the bits in the first operand are shifted by the 
number of positions specified by the second operand. The operator specifies the direction the bits are
shifted. See also arithmetic shift.



logical unit

A conceptual unit of measure for graphics device interface (GDI) functions. A logical unit is converted 
to a device, or physical, unit (for example, to a number of pixels or to a distance in inches) when an 
image is rendered on the output device. By default, GDI considers logical units to be equal to device 
units, meaning that 1 logical unit equals 1 pixel on the screen.



logical view

A view expressed in terms of logical coordinates. A logical view can change its scaling when it is 
rendered onto an output device such as a display monitor.



lookup table

A reference table that maps an index or key to a value to be looked up and returned. A lookup table 
is often used as an alternative to lengthy run-time calculations.



loop

1      A set of statements in a program executed repeatedly, either a fixed number of times or until a 
condition is true or false.

2      In an event-driven state machine, an action that returns control to the original state, either 
directly or through a series of state transitions.



loss of significance

In programming, a potential error caused by presenting an argument to a math function that is 
either so large or so small that the operation returns a value that has lost most or all of the significant 
digits of the original argument. See also underflow.



low order

A description applied to the rightmost element in a group — the one that carries the least weight or 
significance. For example, the low-order bit in a byte would be the rightmost one.



LRPC

In OLE, a protocol for interprocess communication on a single machine. See also Remote Procedure 
Call (RPC).



luminance

In graphics, the perceived brightness of a surface or pixel. Luminance often refers to as a weighted 
average of red, green, and blue color values that gives the perceived brightness of the combination. 
See also red, green, blue (RGB); red, green, blue, alpha (RGBA).



machine code

The ultimate result of the compilation of assembly language or any high-level language, such as C+
+ sequences of bytes that are loaded and executed by a microprocessor. Machine code is the only 
language that computers understand; all other programming languages represent ways of structuring 
human language so that humans can get computers to perform specific tasks.



Macintosh binary resource file

A Macintosh resource file that has been created from a Windows resource script (.RC) and 
compiled using the Windows Portability Library version of the Windows Resource Compiler 
(RC.EXE). By default, .RSC is the filename extension for Macintosh binary resource files.



Macintosh Resource Compiler

A command-line tool, MRC.EXE, controlled by a .R resource script file, that compiles an 
application's Macintosh-specific resources.



macro

1      In C and C++, a name defined by the #define directive that specifies replacement text for 
subsequent invocations of the macro in the translation unit.
2      In applications, a set of keystrokes and instructions recorded and saved under a short key code 
or macro name. When the key code is typed or the macro name is used, the program carries out 
the instructions of the macro.



macro definition

1      In a C/C++ source file, the #define preprocessor directive, followed by an identifier, followed 
by an expression or statement. During compilation, every occurence of the identifier as a token 
(that is, not in a comment or a literal string) is replaced with the expression.
2      In general, a name and a set of instructions that are recorded in a program so that the 
instructions can be substituted for the name.



macro expansion

In C/C++, the process of replacing a macro name (defined with a #define directive) in the source 
code with the body of the macro during compilation.



main application window

Or main window.      In an SDI application, the window that serves as the primary interface between 
the user and the application.



main frame window

The primary window responsible for coordinating the frame with its view. In an SDI application, the 
document frame window is also the main frame window. In an MDI application, document 
windows are child windows displayed in the main frame window. The styles and other 
characteristics of frame windows are inherited from the main frame-window class.



main message 

The main loop in an application that retrieves messages from a message queue and dispatches 
them to the appropriate window procedures. The main message loop takes over when there is no 
secondary loop to handle a particular message. Every application for Windows has a main 
message    See also message queue.



major version number

In a software version number, the number on the left of the decimal point. For example, the major 
version number of Windows NT version 3.51 is 3. See also minor version number.



makefile

A file that contains all commands, macro definitions, options, and so on to specify how to build 
the projects in a project workspace. A makefile has the filename extension .MAK and usually has 
the same base name as the workspace configuration (.MDP) file.



manifest constant

Or symbolic constant.      In C/C++, an identifier defined in a #define preprocessor directive to 
represent a constant value. For example, #define PI 3.14 declares a manifest constant 
named PI. In C++, the keyword const can be used in place of the #define directive for declaring a 
constant.



mapfile

A text file that contains information about the program being linked, including the groups in the 
program and a list of public symbols. The linker names the mapfile with the base name of the 
program and the filename extension .MAP.



MAPI

A set of functions that is part of the Win32 API that applications use to create, manipulate, transfer, 
and store various kinds of communications, such as e-mail messages. It provides application 
development tools for defining message purpose and content, and allows flexible management of 
stored messages. MAPI also provides a common development interface for creating communication-
enabled and communication-aware applications independent of the underlying messaging system.



marshaling

In OLE, the process of packaging and sending interface parameters across process boundaries. 
See also Remote Procedure Call (RPC).



mask

1      A binary value used to selectively screen out or let through certain bits in a data value. 

2        (verb) An operation used to select certain bits from a data value, by using a logical operator to 
combine the mask and the data value. For example, the mask 0x3F, when used with the logical-
AND &&) operator, removes (masks off) the two uppermost bits in an 8-bit data value but does not 
affect the rest of the value.



mask bitmap

A bitmap that selectively lets through or screens out values in another bitmap. This is accomplished 
by combining the two bitmaps in a bitwise logical operation.



maximized window

An application window enlarged to fill the entire desktop, a document window enlarged to fill the 
entire application workspace, or a client window enlarged to fill the client area of the client window. 
See also minimized window.



MBCS

A character set in which each character is represented as either a 1-byte or 2-byte value. The 
standard ASCII character set is a subset of the MBCS, which is used for languages that require a 
set of more than 256 characters. See also double-byte character set (DBCS), lead byte, trail byte, 
Unicode.



MDI

The standard user-interface architecture for Windows-based applications. A multiple document 
interface application enables the user to work with more than one document at the same time. Each
document is displayed within the client area of the application's main window. See also child 
window, client area, single document interface (SDI).



member

In C/ C++, one of the elements of a structure, union, or (in C++) a class. In a class, both variables 
and functions are considered members of the class.



member function

In C++, a function declared inside a class definition. A class's member functions are used to get 
and set data members, display information to the user, and manipulate data according to the needs of
the program. See also data member.



member-access control

Part of the functionality of C++ that prevents data from being used in ways that the programmer did
not intend. Member-access control is implemented by specifying class members as private, 
protected, or public.



memory allocation

A response by the operating system to a request from a program for memory. The two basic types of 
memory allocation are static allocation, in which memory is set aside when the program starts and 
remains allocated while the program is running, and dynamic allocation, in which memory is allocated
and deallocated while the program is running.



memory block

A section of random-access memory temporarily assigned to a program by the operating system.



memory device context

A block of memory that represents a display surface. A memory device context can be used to 
prepare images in memory before copying them to the actual display surface of the compatible 
device.



memory leak

A loss of memory resources that occurs when memory is allocated on the heap and never 
deallocated to make it available for reuse.



memory model

The approach used to address the code and data used in a computer program. The memory model 
dictates how much memory can be used in a program for code and how much for data. Most 
computers with a flat address space support only a single memory model. Computers with a 
segmented address space usually support multiple memory models. For example, in the 16-bit 
Microsoft C small memory model, code, data, and data arrays can each be a maximum of 64K in total
memory.



memory space

See address space.



menu resource

A collection of information that defines the appearance and function of an application menu. This 
information includes the text strings that appear in an application's menu bar, menu-item 
identifiers, the arrangement of the menus and status of menu items.



menu-item identifier

Or menu-item ID.      The command identifier chosen for a menu command during the creation of a 
menu item. Menu-item identifiers can be preassigned values (for example, assigned by the Microsoft 
Foundation Class Library) or values specified by the programmer. ID_EDIT_CLEAR_ALL is the 
preassigned menu-item ID for a Clear All command on the Edit menu.



message

A structure or set of parameters used for communicating information or a request. Messages can be 
passed between the operating system and an application, different applications, threads within an 
application, and windows within an application.



message box

A window that displays information to the user. For example, a message box can inform the user of 
a problem that the application has encountered while carrying out a task.



message filter

A filter that an application uses to retrieve specific messages from the message queue (while 
ignoring other messages). The filter is a range of message identifiers (specified by a first and last 
identifier), a window handle, or both.



message handler

In Windows, an object, such as a view or frame window, that provides handler functions to 
process messages.



message handling

The act of responding to messages received from the operating system. Applications use message-
handling functions to process messages.



message loop

A program loop that retrieves messages from a thread's message queue and dispatches them to 
the appropriate window procedures. See also message queue.



message map

A mechanism to route Windows messages and commands to the windows, documents, views, and 
other objects in an MFC application. Message maps map Windows messages, commands from 
menus, toolbar buttons, accelerators and control-notification messages. A collection of macros in a 
class's source (.CPP) file specify which functions will handle various messages for the class.



message pump

A program loop that retrieves messages from a thread's message queue, translates them, offers 
them to the dialog manager, informs the MDI manager about them, and dispatches them to the 
application. See also message queue.



message queue

A repository for window messages awaiting processing by a thread. The system message queue 
holds mouse and keyboard input waiting to be passed to a thread's message queue. A thread's 
message queue holds messages waiting to be retrieved by a thread's message loop.



message-driven

Or event-driven.      A programming model in which the state of the running program changes in 
response to user actions and other events. These events cause the operating system to send 
messages to the part of the application that can handle the event.



message-handler function

In Windows, a function that responds to a message using parameters that have been translated 
from wParam and lParam and passed to the function. A message-handler function might track mouse 
activity or call member functions of the document to update its data.



message-map entry

An individual item in a message-map table that specifies the handler for a particular message. The
framework searches the table for each incoming message and calls the handler for it 
automatically. See also message map.



message-map macro

One of the macros supplied by the Microsoft Foundation Class Library and used in a message map 
to specify which messages will be handled by which functions. Message-map macros are available to
map Windows messages, command messages, and ranges of messages.



Messaging Application Programming Interface

A set of functions that is part of the Win32 API that applications use to create, manipulate, transfer, 
and store various kinds of communications, such as e-mail messages. It provides application 
development tools for defining message purpose and content, and allows flexible management of 
stored messages. MAPI also provides a common development interface for creating communication-
enabled and communication-aware applications independent of the underlying messaging system.



metafile

A collection of structures that stores a picture in a device-independent format. A metafile defines an 
image as coded lines and shapes. Win32 uses enhanced-format metafiles, which have a .EMF 
filename extension. Windows metafiles, which have a .WMF filename extension, are used in 
Windows 3.x.



method

In object-oriented programming, a procedure that provides access to an object's data. In C++, 
public member functions are the equivalent of methods.



metric

1      A dimension (width or height) of a display element, such as a cursor.

2      One of the attributes of a font as described in a font specification. For example, the character 
placement and line-spacing metrics enable an application to compute device-independent line 
breaks that are portable across screens, printers, typesetters, and even platforms.



MFC

A set of C++ classes that encapsulate much of the functionality of applications written for the 
Microsoft Windows operating systems.



Microsoft Foundation Class Library

A set of C++ classes that encapsulate much of the functionality of applications written for the 
Microsoft Windows operating systems.



Microsoft Internet Information Server

A Web server integrated into Windows NT Server which provides FTP, HTTP, and gopher services.



MIIS

A Web server integrated into Windows NT Server which provides FTP, HTTP, and gopher services.



MIME

A standard that allows binary data to be published and read on the Internet. The header of a file with 
binary data contains the MIME type of the data; this informs client programs (Web browsers and 
mail packages, for instance) that they will need to handle the data some way other than they handle 
straight text. For example, the header of a Web document containing a JPEG graphic contains the 
MIME type specific to the JPEG file format. This allows a browser to display the file with its JPEG 
viewer, if one is present.



mini-server application

A type of server that can only be launched from a container and that only supports embedding, not 
linking. Objects created by mini-servers are always stored within compound documents, never as
individual files. Microsoft Draw is an example of a mini-server. See also full-server application.



minimal rebuild

A feature that permits the build engine to analyze dependencies within your project and to skip 
compilation of files that it detects are unaffected by a change, even if those files include changed 
headers.



minimized window

A window that has been shrunk to an icon. See also maximized window.



minor version number

In a software version number, the number on the right of the decimal point. For example, the minor 
version number of Microsoft Windows NT version 3.51 is 51. See also major version number.



mnemonic key

See access key.



mnemonics

In a graphical user interface, underlined letters in the text of menu and dialog-box items. When the 
menu and dialog-box items are active, the user can select the item by pressing the key that 
corresponds to the underlined letter. See also access key.



modal

A restrictive or limiting interaction created by a given condition of operation.    Modal often describes a 
secondary window that restricts a user's interaction with other windows. A secondary window can be 
modal with respect to its primary window or to the entire system. A modal dialog box must be closed 
by the user before the application continues. See also modeless, system modal dialog box.



modal loop

A message-processing loop during which the system retrieves and dispatches messages without 
allowing an application the opportunity to filter the messages in its main message 



modeless

Not restrictive or limiting interaction. Modeless often describes a secondary window that does not 
restrict a user's interaction with other windows. A modeless dialog box stays on the screen and is 
available for use at any time but also permits other user activities. See also modal.



modifier

1      In C and C++, a reserved word in a declaration that qualifies the identifier. The storage-class
specifier extern and the calling-convention keyword __declspec(thread) are examples of 
modifiers.

2      Generally, anything that limits or restricts meaning, as in a modifier flag.



modifier key

A keyboard key that changes the action of normal input when it is pressed. For example, CTRL, ALT, 
and SHIFT are modifier keys.



module-definition file

A text file that contains one or more statements describing various attributes of an executable 
module. Module-definition files usually have a .DEF filename extension. See also dynamic-link 
library file.



moniker

An object that supports the IMoniker interface, which includes the IPersistStream interface; thus, 
monikers can be saved to and loaded from streams. Monikers can be saved to persistent storage,
and they support binding.



Mosaic

A World Wide Web browser written by NCSA.



most recently used

A file list, control of which is supported by the CRecentFileList class in MFC. Files can be added to 
or deleted from the MRU file list. The file list can be read from or written to the registry or an .INI file, 
and the menu displaying the MRU file list is updatable.



mount

To make a volume (a physical disk) accessible to a computer's file system. The volume could be a 
local drive or one accessed through a network connection. The term usually describes accessing 
disks in Apple Macintosh and UNIX-based computers.



mouse capture

The act of channeling mouse input to a specific window without regard to the position of the mouse-
cursor hot spot.



mouse event

An input event that occurs whenever the user moves the mouse, or presses or releases a mouse 
button. Windows converts mouse input events into messages and posts them to the appropriate 
thread's message queue. See also mouse message.



mouse message

A message sent to a window when a mouse event occurs while the cursor is within the borders of 
the window, or when the window has captured the mouse. Mouse messages are divided into two 
groups: client-area messages and nonclient-area messages. See also mouse capture.



Moving Picture Experts Group

Compression algorithms for both video and sound. There are multiple standard levels for MPEG 
(MPEG1, MPEG2, and so on). Movies saved in the MPEG format are highly compressed and 
consume much less disk space than would normally be required.



MP

The Internet Engineering Task Force (IETF) standard for aggregating multiple ISDN B channels using 
synchronous PPP framing.



MPEG

Compression algorithms for both video and sound. There are multiple standard levels for MPEG 
(MPEG1, MPEG2, and so on). Movies saved in the MPEG format are highly compressed and 
consume much less disk space than would normally be required.



MRC

A command-line tool, MRC.EXE, controlled by a .R resource script file, that compiles an 
application's Macintosh-specific resources.



MRU

A file list, control of which is supported by the CRecentFileList class in MFC. Files can be added to 
or deleted from the MRU file list. The file list can be read from or written to the registry or an .INI file, 
and the menu displaying the MRU file list is updatable.



multibyte character set

A character set in which each character is represented as either a 1-byte or 2-byte value. The 
standard ASCII character set is a subset of the MBCS, which is used for languages that require a set 
of more than 256 characters. See also double-byte character set (DBCS), lead byte, trail byte, 
Unicode.



multiline edit control

A text box that displays more than one line of text. In a multiline edit control, data that is too long to fit 
on one line can either wrap to the next line or extend beyond the right boundary of the box.ox. See 
also single-line edit control.



Multilink PPP

The Internet Engineering Task Force (IETF) standard for aggregating multiple ISDN B channels using 
synchronous PPP framing.



multiple document interface

The standard user-interface architecture for Windows-based applications. A multiple document 
interface application enables the user to work with more than one document at the same time. Each
document is displayed within the client area of the application's main window. See also child 
window, client area, single document interface (SDI).



multiple document types

More than one kind of document — for example, a text document and a graphics document. In 
an application (such as Microsoft Excel) that supports multiple document types, each document 
type puts its own menus into the menu bar and changes the main frame window's caption.



multiple-selection list box

A list box in which more than one item can be selected at the same time.



Multipurpose Internet Mail Extensions

A standard that allows binary data to be published and read on the Internet. The header of a file with 
binary data contains the MIME type of the data; this informs client programs (Web browsers and 
mail packages, for instance) that they will need to handle the data some way other than they handle 
straight text. For example, the header of a Web document containing a JPEG graphic contains the 
MIME type specific to the JPEG file format. This allows a browser to display the file with its JPEG 
viewer, if one is present.



multithreaded application

An application capable of carrying out multiple, independent paths of execution (or threads) at the 
same time. For example, an application may have additional threads to handle background or 
maintenance tasks so that the user doesn't have to wait for a task to complete before continuing to 
work with the application. See also user-interface thread, worker thread.



mutex object

In interprocess communication, a synchronization object whose state is signaled when it is not 
owned by a thread and nonsignaled when it is owned. Only one thread at a time can own a mutex.



name decoration

The process during compilation of a C++ function definition or prototype in which the compiler 
creates a string that uniquely identifies a function. Name decoration is necessary for the compiler 
and linker to distinguish between several functions that may have the same name. See also 
decorated name.



National Center for Supercomputer Applications

A research center at the University of Illinois in Urbana-Champaign for developing and implementing 
a strategy to create, use, and transfer advanced computing and communication tools and information 
technologies. NCSA developed Mosaic.



native

1      An adjective describing a programming element that is specific to and supported by the particular 
platform on which it is running.

2      An adjective describing a programming element that is specific to a particular country.

3      In OLE, an adjective describing data that originated in the container document.



NCSA

A research center at the University of Illinois in Urbana-Champaign for developing and implementing 
a strategy to create, use, and transfer advanced computing and communication tools and information 
technologies. NCSA developed Mosaic.



nest

To embed one construct (for example, a function) completely within another.



nested class

A class that is declared within the scope of another class. A nested class is available for use within 
the scope of the enclosing class. To refer to a nested class from a scope other than its immediate 
enclosing scope, a fully qualified name must be used.



Network Service Provider

A company that provides connectivity to the Internet for ISPs and others requiring high speed 
connections between their LANs and the Internet.



New Technology file system

A fixed-disk file system that offers security features, including execute-only files and permissions for 
individual files, support for Unicode and long filenames, and the ability to handle large storage media. 
See also high-performance file system (HPFS).



newline character (\n)

The character used to mark the end of a line in a text file, or the escape sequence (\n) used to 
represent this character.



NMAKE

The Microsoft Program Maintenance Utility. NMAKE reads a description file that specifies project-file 
dependencies and automatically executes the commands needed to update the project when any 
project file has changed.



nonclient area

The parts of a window that an application does not use when displaying output such as text or 
graphics. A window's nonclient area consists of the border, menu bar, title bar, scroll bar, Control 
menu, Minimize button, and Maximize button. See also client area.



nonintegral expression

An expression that evaluates to a data type other than a char, short, int, long, or enumerated type.



nonscalar type

See aggregate type.



nonscalar value

A value whose type is a complex data structure such as a structure, class, or array. See also 
aggregate type.



nonsystem key

A keyboard key that is pressed when the ALT key is not pressed or a keyboard key that is pressed 
when a window has the keyboard focus.



notification message

A message that a control sends to its parent window when events, such as input from the user, 
occur.



NSP

A company that provides connectivity to the Internet for ISPs and others requiring high speed 
connections between their LANs and the Internet.



NT-1

In ISDN, a network terminator composed of a connector that attaches a two-wire ISDN line to a four-
wire line so that it can be connected to PCs and terminals.



NTFS

A fixed-disk file system that offers security features, including execute-only files and permissions for 
individual files, support for Unicode and long filenames, and the ability to handle large storage media. 
See also high-performance file system (HPFS).



null brush

Or hollow brush.      A logical brush created from a bitmap whose color matches the current window 
background color. See also bitmap.



null pointer

A pointer to nothing, expressed in C++ as the value 0.



null statement

A statement that performs no action, declares nothing, and can be used wherever a statement is 
expected. In C/C++, a statement that contains only a semicolon (;).



null string

Or empty string, zero-length string.      In C/C++, a string that contains no characters. A null 
string is explicitly initialized with a pair of double quotation marks ().



null terminator

Or string terminator.      In C/C++, the null character '\0 at the end of a string.



null-terminated character string

Or ASCIIZ string.      A string of characters terminated by a single character, '\0', whose integer 
value is 0.



object

Generally, an instance of an entity that embodies both specific data and the functions that manipulate 
it. Specifically in object-oriented programming, an object is an entity that has state, behavior 
and identity. An object's state consists of its attributes and and the attributes' current values. An 
object's behavior consists of the operations that can be performed on it and the accompanying state 
changes. An object's identity is what you use to distinguish it from other objects. In contrast, COM 
objects' behavior is defined by the interfaces it supports. A COM object's state is not explicitly 
specified, but is implied by its interfaces. A COM object's identity is defined by the ability to use 
IUnknown::QueryInterface to move between interfaces.



object code

Executable code generated by a compiler or an assembler from the source code of a program. 
See also object file.



object description language file

In OLE Automation, text files containing a description of an application's interface. Object 
description language scripts are compiled into type libraries using the MkTypLib tool included with 
the OLE Software Development Kit.



object file
A file containing object code and/or data generated by a compiler or an assembler from the 
source code of a program. Object files generated by the Visual C++ compiler have a .OBJ 
filename extension. See also Common Object File Format (COFF).



object library file

A dynamic-link library with a type library resource. An object library file typically has a .OLB 
filename extension.



Object Linking and Embedding

Pronounced o-LAY. A way to transfer and share information between applications. Linking and 
embedding are two methods in OLE for storing items inside a compound document when those 
items were created in another application. An embedded item is stored as part of the compound 
document that contains it. A linked item stores its data in a separate file.



Object Module Format

A specification for the structure of object (.OBJ) files. The Microsoft Visual C++ version 4.0 linker 
accepts object files that are either COFF or 32-bit OMF. See also Common Object File Format 
(COFF), EDITBIN.



object-oriented design

Or object-oriented programming. In traditional procedural languages (such as C, Fortran, and 
Cobol) code and data are separate. In the object-oriented approach, code and data that belong 
together can be combined into objects. Object-oriented design is further characterized by the use of 
inheritance (derived classes), polymorphism, encapsulation, and virtual functions (C++) in 
programming.



ODBC

An open, vendor-neutral interface for database connectivity that provides access to a variety of 
personal computer, minicomputer, and mainframe systems, including Windows-based systems and 
the Apple Macintosh. The ODBC interface permits an application developer to develop, compile, and 
ship an application without targeting a specific database management system (DBMS). Users can 
add modules called database drivers that link the application to their choice of database 
management systems.



ODBC cursor library

A dynamic-link library that resides between the ODBC Driver Manager and the drivers and 
handles scrolling through data.



ODBC driver

A dynamic-link library file that implements ODBC function calls and interacts with a data source. A
driver processes ODBC function calls, submits SQL requests to a specific data source, and returns 
results to the application. If necessary, the driver modifies an application's request so that the request 
conforms to syntax supported by the associated database management system.



OEM character set

Printable characters used in full-screen MS-DOS sessions for screen display. Characters 32 through 
127 are usually the same in the OEM, U.S. ASCII, and Windows character sets. The other 
characters in the OEM character set (0 through 31 and 128 through 255) correspond to the 
characters that can be displayed in a full-screen MS-DOS session. These characters are generally 
different from the Windows characters and may vary from one original equipment manufacturer 
(OEM) to another.



offset

In relative addressing methods, a number that tells how far from a starting point a particular item is 
located. For example, in the search for a specific data item stored within a known area (segment) of 
memory, an offset is used to tell the microprocessor how many bytes past the beginning of the 
segment the item is located.



OLE

Pronounced o-LAY. A way to transfer and share information between applications. Linking and 
embedding are two methods in OLE for storing items inside a compound document when those 
items were created in another application. An embedded item is stored as part of the compound 
document that contains it. A linked item stores its data in a separate file.



OLE Automation

A way to manipulate an application's objects from outside the application. OLE Automation is typically 
used to create applications that expose objects to programming tools and macro languages, to 
create and manipulate one application's objects from another application, or to create tools for 
accessing and manipulating objects.



OLE Automation object

Or exposed object.      An instance of a class that is defined within an application, exposed for 
access by other applications or programming tools by means of OLE Automation interfaces. See also 
OLE Automation client, OLE Automation server.



OLE Automation server

An application that exposes programmable objects to other applications, which are called 
automation clients. Exposing programmable objects enables clients to automate certain functions 
by directly accessing those objects and using the services they make available. For example, a word 
processor might expose its spell-checking functionality so that other programs can use it. See also 
automation client.



OLE item

Or OLE (pronounced o-LAY) object.      An object that represents data, created and maintained by a 
server application, that can be seamlessly incorporated into a document so that the object 
appears to be a part of the larger document. The result is a compound document made up of the 
OLE item and a containing document.



OLE system DLLs

Pronounced o-LAY. The means by which OLE containers and OLE servers communicate. The OLE 
system dynamic-link libraries (DLLs) provide functions that containers and servers call, and the 
containers and servers provide callback functions that the DLLs call. Using this means of 
communication, a container doesn't need to know the implementation details of the server 
application. A container can accept items created by any server without having to define the types of
servers with which it can work



OMF

A specification for the structure of object (.OBJ) files. The Microsoft Visual C++ version 4.0 linker 
accepts object files that are either COFF or 32-bit OMF. See also Common Object File Format 
(COFF), EDITBIN.



Open Database Connectivity

An open, vendor-neutral interface for database connectivity that provides access to a variety of 
personal computer, minicomputer, and mainframe systems, including Windows-based systems and 
the Apple Macintosh. The ODBC interface permits an application developer to develop, compile, and 
ship an application without targeting a specific database management system (DBMS). Users can 
add modules called database drivers that link the application to their choice of database 
management systems.



Open System Interconnection

A model that breaks network management into five functional areas: fault management, configuration 
management, security management, performance management, and accounting management.



operand

An entity on which an operator acts.



operator

Symbols that specify an evaluation to be performed on one operand (unary operator), two operands 
(binary operator), or three operands (ternary operator). See also operator precedence.



operator precedence

The relative position of an operator in the hierarchy that determines the order in which expressions 
are evaluated.



optimistic locking

A recordset locking strategy in which records are left unlocked until explicitly updated. The page 
containing a record is locked only while the program updates the record, not while a user is 
editing a record. See also pessimistic locking.



optimization

Compiler fine tuning to increase program performance or reduce program size. Visual C++ provides 
five optimization options: Default, Disable (Debug), Maximize Speed, Minimize Size, and Customize.



OSI

A model that breaks network management into five functional areas: fault management, configuration 
management, security management, performance management, and accounting management.



out-of-band data

A logically independent transmission channel associated with each pair of connected stream 
sockets. Out-of-band data is delivered to the user independently of normal data. The abstraction 
defines that the out-of-band data facilities must support the reliable delivery of at least one out-of-
band message at a time. This message may contain at least 1 byte of data, and at least one 
message may be pending delivery to the user at any one time.



out-of-memory exception

An error that occurs during the execution of a program when an out-of-memory situation is 
encountered.



output precision

In specifying a font, defines how closely the output must match the requested font's height, width, 
character orientation, escapement, and pitch.



outside-in

A model for in-place OLE objects that requires the user to double-click or select a verb from the Edit 
menu to activate the object. Outside-in objects are hidden from the user when inactive. See also 
inside-out.



overhang

The amount by which the black part of a glyph extends beyond its character cell on either side. See 
also ABC width, underhang.



overlapped I/O

See asynchronous operation.



overlapped window

A style of window meant to serve as an application's main window. Other windows can overlap the 
window's space on the screen.



overloaded operator

In C++, an operator that has been given functionality beyond that which is built into the language. 
For example, the programmer can overload the arithmetic operators to allow them to use objects of 
a given class as their operands. Overloading is usually done to make the source code more 
readable.



overloading

Supplying more than one definition for a given function name or operator name in the same scope.
For example, the addition (+) operator can be overloaded to add the values contained in two 
objects of the same class. See also function overloading.



owned window

A window that has an owner. An owned window always appears in front of its owner window, is 
hidden when its owner window is minimized, and is destroyed when its owner window is destroyed. 
See also owner window.



owner window

A window that owns another window, thus affecting aspects of the owned window's appearance and 
behavior. See also owned window.



owner-draw control

In Windows, a control that is customized for a specific application. Owner-draw controls are similar to 
predefined controls in that Windows will handle the control's functionality and process input from 
the mouse and keyboard. However, the programmer is responsible for the appearance of the owner-
draw control in its various states.



package

1      In VC++ Developer Studio, a dynamic-link library that extends the development environment.

2      In Java, a group of classes declared with the package keyword. Classes are generally packaged 
together when they are related in a significant way. In Java, the default level of data access is at the 
package level. In C++, the default level of data access is at the class level.



packaged function

A function created by the compiler when function-level linking is enabled. A packaged function is 
visible to the linker in the form of a COMDAT record placed in the object (.OBJ) file by the 
compiler. Functions that are not packaged can be linked only at the object level.



Packet Internet Groper

A program useful in testing and debugging LAN/WAN troubles. It sends out a packet and expects a 
specified host to respond back in a specified time frame.



palette

1      An array of colors currently available on a device.
2      A modeless secondary window that displays a toolbar or another set of controls.



pane

One of the separate areas in a split window, or a rectangular area of the status bar that can be used 
to display information.



PAP

In ISDN, a type of authentication accomplished by sending user ID/password pairs between two 
devices.



parameter

Or argument. A value or an expression used with an operator or passed to a subprogram 
(subroutine, procedure, or function). The program then carries out operations using the arguments. 
Parameters are also used with templates; such parameters can include classes as well as values and
expressions.



parameter data member

In recordsets, a data member that accepts parameter information at run time. Parameter data 
members can be used in a query to select records from a database based on the value of the 
parameter obtained or calculated at run time. See also field data member.



parameter passing

The sending of variables as parameters (arguments) to a subroutine, procedure, or function. You can 
pass parameters by value or by reference. Passing by value copies the variable's value into the 
subroutine's formal argument. Passing by reference copies the variable's memory address into 
the subroutine's formal argument. In C++, parameters may be passed by value or by reference. In 
C, all parameters are passed by value, except for arrays, which are translated into the address of the 
first member and reference of type, as in int&ri. However, you can force a pass by reference by 
using pointers or references. In Java, parameter passing is by value only for simple types, by 
reference only for instances.



parent process

In a multitasking environment, a process that initiates one or more processes, called child 
processes. The parent process defines the environment for child processes. The parent 
process can suspend or complete its own processing while the child processes continue 
operating.



parent window

A window that generates one or more child windows.



parse map

Code that allows a CHttpServer-derived object in MFC to map client requests to its member 
functions. MFC provides parse map macros to help map form variables on a Web page to 
parameters in your function.



parser

The part of a compiler, interpreter, or other translator that accepts tokens from the lexical analyzer 
and attaches semantics to those tokens.



Pascal calling convention

A calling convention that pushes arguments onto the stack in the order in which they appear in the 
function call (from left to right). The Pascal calling convention requires that the called routine remove 
arguments from the stack.



Password Authentication Protocol

In ISDN, a type of authentication accomplished by sending user ID/password pairs between two 
devices.



path bracket

One or more graphics device interface (GDI) functions embedded between a BeginPath and an 
EndPath function. (The BeginPath function defines the start of the bracket; the EndPath function 
defines the end.)



pen

In graphics applications, a drawing object used to draw lines and borders.



PERL

A general-purpose scripting language used mainly for server-side HTML programming. It is freely 
available on a wide variety of platforms.



permanent storage

1      A disk medium, such as a hard disk or floppy disk.

2      A place to store data, such as a file or database.

3      In the Visual C++ documentation, a variable declared with the static storage-class specifier.



persistent

Lasting between program sessions, or renewed when a new program session is begun.



pessimistic locking

A recordset locking strategy in which a page is locked once a user begins editing a record on that 
page. While the page is locked, no other user can change a record on that page. The page remains 
locked until records are updated or the editing is canceled. See also optimistic locking.



physical brush

A bitmap that Windows uses to paint the interior of filled shapes. A physical brush is a device driver's 
approximation of a logical brush.



physical device

1      The fourth and final coordinate space for most graphics device interface (GDI) drawing 
operations. (The Win32 API uses four coordinate spaces: world, page, device, and physical device.) 
The points in this physical device coordinate space can correspond to the desktop, a client area, or a 
page of printer paper.

2      Hardware such as a modem or printer to which data can be written.



physical font

A font stored internally on a device or whose resources have been loaded into the operating system. 
See also logical font.



PING

A program useful in testing and debugging LAN/WAN troubles. It sends out a packet and expects a 
specified host to respond back in a specified time frame.



pipe

A communication conduit with two ends. A process with a handle to one end can communicate 
through a pipe with a process having a handle to the other end. Pipes can be one way (where one 
end is read-only and the other end is write-only) or two way (where both ends of the pipe can be 
used for reading or writing). The Win32 application programming interface (API) provides both 
anonymous (unnamed) pipes and named pipes.



pixel

The smallest addressable picture element (that is, a single dot) on a display screen or printed page. 
See also raster.



placeholder

A symbol in an expression indicating information to be supplied. For example, in the following SQL 
statement 
SELECT CourseID, CourseTitle FROM Course WHERE CourseID = ?
the question mark (?) is a placeholder for a parameter value supplied at run time.



platform

The hardware and operating system that support an application. Platform sometimes refers to the 
hardware alone, as in the Intel x86 platform.



point

In typography, a unit of measurement for type (1 point equals approximately 1/72 inch).



Point-to-Point Protocol

An advanced serial packet protocol, similar to but an improvement on SLIP, commonly used for dial-
up connections. PPP is an official Internet protocol; SLIP is not.



pointer

1      A data type that can contain the address of another data type such as a variable, or of a 
function or class.

2      A graphic image displayed on the screen that indicates the location of a pointing device 
(sometimes called a cursor).



polygon-filling mode

In graphics, an algorithm that determines the parts of a region that can be filled, painted, inverted, or
clipped.



polymorphism

In C++, the concept of a single interface for multiple functions. For example, different classes can 
each contain a function called print that prints data in a format appropriate for objects of that 
class. The compiler selects the appropriate print function for each call to print. See also virtual 
function.



pop-up menu

A menu that is hidden until the user performs an action (such as clicking the right mouse button) that 
causes Windows to display the menu. The pop-up menu contains commands that are relevant to the 
selection or the active window. See also drop-down menu.



pop-up window

An immovable, nonsizable window that remains on the screen until the user dismisses it. Pop-up 
windows typically contain definitions of terms or other parenthetical information. Good uses for pop-
up windows include illustrations, examples, notes, tips, and lists of keyboard shortcuts.



portable code

Code that can be compiled with little or no change to run on more than one platform.



Portable Operating System for Unix

An IEEE standard that defines the language interface between the UNIX operating system and 
application programs through a minimal set of supported functions.



POSIX

An IEEE standard that defines the language interface between the UNIX operating system and 
application programs through a minimal set of supported functions.



postfix notation

Placing of operators after operands, as in xy+z*. Compare prefix notation, infix notation.



PPP

An advanced serial packet protocol, similar to but an improvement on SLIP, commonly used for dial-
up connections. PPP is an official Internet protocol; SLIP is not.



Practical Extraction and Reporting Language

A general-purpose scripting language used mainly for server-side HTML programming. It is freely 
available on a wide variety of platforms.



pragma

An instruction to the compiler to perform a given action at compile time. For example, the pragma 

#pragma pack( [n] ) 

specifies packing alignment for structure and union members.



precompiled header directive

A statement in a source or include file specifying where precompilation should stop.



precompiled header file
A file containing compiled code for a portion of a project. Subsequent builds combine this file with the 
uncompiled code, thus shortening the overall compile time. The default filename extension for a 
precompiled header file is .PCH.



predefined macro

A macro recognized by the compiler that takes no arguments and cannot be redefined. In most 
cases, the value of a predefined macro must be constant throughout compilation. For example, 
the ANSI prefined macro __TIME__ expands to the most recent compilation time of the current 
source file, expressed as a string literal of the form hh:mm:ss.



predefined query

Or stored procedure.      In SQL, a set of one or more SQL statements stored in a data source, 
available to be called from an application as needed. Predefined queries reduce the overhead of 
repeatedly specifying the same selection criteria.



prefix character

In Windows text controls, the ampersand (&) character used to define the next character in the string 
as the mnemonic access key for the control. The ampersand is a directive to underscore the next 
character in the interface. A two-ampersand (&&) mnemonic-prefix character is a directive to print a 
single ampersand in the interface.



prefix notation

Placing of operators before operands, as in *+xyz. Compare infix notation, postfix notation.



preprocessor

A text processor that manipulates the text of a source file as part of the first phase of translation. 
The preprocessor does not parse the source text, but it does break it up into tokens for the 
purpose of locating macro calls. Although the compiler ordinarily invokes the preprocessor in its 
first pass, the preprocessor can also be invoked separately to process text without compiling.



preprocessor directive

Or compiler directive.      An instruction to the preprocessor to perform an action on source-
program text before the compilation phase. For example, the directive #include my_defs.h    
instructs the preprocessor to include the contents of the file my_defs.h in the compilation unit.



presentation cache

In OLE, a container document's memory cache for the graphical representation of a linked or 
embedded object. Such a presentation is cached locally in the container document so it can 
be obtained without the expense of running the object's application. See also presentation data.



presentation data

In OLE, the graphical representation of a linked or embedded object.



primary key

In a database program, a field or group of fields that uniquely identify a record in a table. No two 
records in a table can have the same primary key value.



primary language

A language, such as English or Japanese, defined for a particular program. In some cases, a 
sublanguage is also specified. For example, English can be specified as the primary language and 
Canadian as the sublanguage. See also language identifier (ID).



primary thread

Or main thread.      The initial thread of a process. When the primary thread terminates, so does
the process. This primary thread is supplied to the operating system by the startup code in the 
form of a function address. Usually, it is the address of the main or WinMain function that is supplied.



primary token

An access token that is typically created only by the Windows NT executive layer. The primary token 
can be assigned to a process to represent the default security information for that process. See 
also access token, impersonation token, privilege, security identifier (SID).



primary verb

In OLE, the command that is executed when the user double-clicks an OLE item. For most types of 
OLE items, the primary verb is Edit, which launches the server that created the item. OLE items can 
support one or more verbs.



print processor

A dynamic-link library that receives information from the print spooler and sends the interpreted 
information to the graphics engine (another Windows DLL), which converts print processor output 
into device driver function calls. The printer processes these commands when it prints the image.



private

In C++, describes a limited degree of access to class members, as specified using the private 
keyword. Access to the specified class member is restricted to member functions and friends of
the member or class.



privilege

In Windows NT, a locally unique identifier (LUID) used to control access to an object or service 
more strictly than is typical with discretionary access control. A system manager uses privileges to 
control which users are able to manipulate system resources. An application uses privileges when it
changes a system-wide resource, such as when it changes the system time or shuts down the 
system. See also access token, impersonation token, primary token, security identifier (SID).



process

An executing application that consists of a private virtual address space, code, data, and other 
operating-system resouces, such as files, pipes, and synchronization objects that are visible to 
the process. A process also contains one or more threads that run in the context of the process.



profiler

A development tool for analyzing the run-time behavior of programs. See also function profiling, line 
profiling.



profiler batch input file

In a profiling operation, a file that provides condensed information to the Visual C++ profiler 
(PROFILE). The PREP program generates a profiler batch input file the first time the profiler is run on 
a program. The default filename extension for profiler batch input files is .PBI. See also profiler 
batch output file, profiler batch text file.



profiler batch output file

An intermediate file generated by the Visual C++ profiler (PROFILE) and used to transfer information 
between profiling steps. See also profiler, profiler batch input file, profiler batch text file.



profiler batch text file

In a profiling operation, the file generated by the PREP program and used as input to the PLIST 
program to generate a human-readable profile of the source code. See also profiler, profiler batch 
input file, profiler batch output file.



program database file

A file used by the build tools to store information about a user's program. The program database 
file speeds linking during the debugging phase of development by keeping the debugging information 
separate from the object files.



progress bar control

In MFC, an application window that is used to indicate the progress of a lengthy operation. The 
control consists of a rectangle that is gradually filled, from left to right, with the system highlight color 
as an operation progresses.



prolog code

See prolog/epilog code sequence.



prolog/epilog code sequence

In Windows, a compiler-generated code sequence that executes on entry to a function. Prolog code    
allocates space on the stack, sets up addressing for the variables local to the function, and 
initializes registers so that variables passed to the function can be conveniently accessed. The 
epilog code, which executes on exit from the functions, frees this space, restores the original 
contents of the registers, and ensures that any return value from the function is available to the caller.



property page

A grouping of properties presented as a tabbed page of a property sheet.



property set

In OLE structured storage, information describing a document, stored in a standard format so that 
other applications can locate and read that information. For example, a document created with a 
word processor can have a property set describing the author, title, and keywords.



property sheet

A special kind of dialog box that is generally used to modify the attributes of some external object, 
such as the current selection in a view. A property sheet has three main parts: the containing dialog
box, one or more property pages shown one at a time, and a tab at the top of each page that the 
user clicks to select that page. An example of a property sheet is the Project Settings dialog box in 
the Microsoft Developer Studio.



protected

In C++, describes a limited degree of access to class members, as specified using the protected 
keyword. Access to the specified class member is restricted to member functions and friends of
the class, as well as member functions of classes derived from the class.



protocol

1      In networking, a formal set of rules governing the format, timing, sequencing, and error control 
of exchanged messages on a data network; may also include facilities for managing a 
communications link and/or contention resolution; a protocol may be oriented toward data transfer 
over an interface, between two logical units directly connected, or on an end-to-end basis between 
two end users over a large and complex network

2      Rules and conventions of behavior for an action, such as argument passing, or an entity, such 
as the member functions of a class.



proxy server

Or firewall. A way to protect your local area network from being accessed by others on the Internet. 
The proxy server acts as a security barrier between your internal network and the Internet, keeping 
others on the Internet from accessing confidential information on your internal network.



pseudotarget

In a makefile, a label used in place of a filename in a dependency line. The Microsoft Program 
Maintenance Utility (NMAKE) interprets the label as a file that does not exist and executes the 
commands in the dependency line. The following is an example of a pseudotarget, clean, that 
instructs NMAKE to remove all of the object files and the executable file from the project directory:

clean:
     erase *.obj
     erase *.exe



public

In C++, describes a broad degree of access to class members, as specified using the public 
keyword. The specified class member can be accessed by any function. See also private, 
protected.



punctuators

In C++, characters (!, %, ^, for example) that have syntactic and semantic meaning to the compiler
but do not, of themselves, specify an operation that yields a value. Some punctuators, either alone or 
in combination, can also be C++ operators or be significant to the preprocessor.



qualified name

In C++, a name used with the binary scope-resolution (::) operator to disambiguate names that are 
reused within classes, structures, or unions. The name specified after the scope-resolution 
operator must be a member of the class specified on the left of the operator or a member of its 
base class(es).



query

A request for records from a data source. For example, a query can be written that requests, 
essentially, all invoices for Joe Smith, where all records in an invoice table with the customer name 
Joe Smith would be selected. See also recordset.



queue

A data structure in which elements are added to the end of a list and removed from the head of the 
list. A priority queue typically removes elements from the list according to some priority value 
assigned to each element. The system message queue, for example, holds mouse and keyboard 
input waiting to be processed.



r-value

The value on the right side of an expression. R-values are sometimes used to describe the value of 
the expression and to distinguish it from an l-value. An r-value can be one or more of the following: 
variable, constant, literal, mathematical expression, or function. See also l-value.



radio button

Or option button.      In graphical user interfaces, a round button operated by the user to toggle an 
option or choose from a set of related but mutually exclusive options. The radio button has two states,
selected (or checked) and cleared (or unchecked). When selected, a black dot appears inside the 
button's circle. See also radio group.



radio group

A number of radio buttons grouped together in a group-box control. A radio group allows the user to
choose from a set of mutually exclusive options; selecting one radio button automatically clears the 
previously selected button.



radix

1      The number base for numeric input and displayed output. Visual C++ allows octal (8), 
hexadecimal (16), and decimal (10) radixes. The default radix is decimal.

2      In SQL, a column that identifies numeric data types; possible values are 10, 2, or NULL.



RAM

Semiconductor-based memory that can be read from and written to by the microprocessor or other 
hardware devices. The storage locations can be accessed in any order (i.e., randomly). While other 
types of memory, including read-only memory (ROM), can also be accessed randomly, RAM is 
generally understood to refer to volatile memory that can be written to as well as read.



random access memory

Semiconductor-based memory that can be read from and written to by the microprocessor or other 
hardware devices. The storage locations can be accessed in any order (i.e., randomly). While other 
types of memory, including read-only memory (ROM), can also be accessed randomly, RAM is 
generally understood to refer to volatile memory that can be written to as well as read.



RAS

A Windows NT Server feature by which a single serial connection provides a remote workstation with 
host connectivity, NT file services, or Novell file and printing services (NWLink).



raster

A horizontal line of pixels. A raster display device creates images composed of pixels, or dots. 
Computer monitors and laser printers are examples of raster devices. Devices such as plotters, which
create images on paper by drawing lines with a pen, are not raster devices.



raster display

A video monitor that displays an image on the screen from top to bottom as a series of horizontal 
scan lines. The scan lines are as wide as the smallest visible image on the screen. Within each 
scan line, individual picture elements, or pixels, can be illuminated. Television screens and most 
computer monitors are raster displays.



raster font

Or bitmap font, nonscalable font.      A font in which each glyph (character or symbol) is of a 
particular size and style, designed for a specific resolution of device and described as a unique 
bitmap. See also scalable font, TrueType font, vector font.



raster operation

In computer graphics, a Boolean operation that combines either the values of the pixels in the 
selected pen and the destination bitmap (binary operation) or the values of the pixels in the source, 
the selected brush, and the destination (ternary operation). See also raster operation code.



raster operation code

A 32-bit code that defines how Windows combines colors in output operations that involve a current 
brush, a possible source bitmap, and a destination bitmap. See also raster operation (ROP).



rasterization

The conversion of vector graphics to equivalent images composed of pixel patterns that can be stored
and manipulated as sets of bits. See also raster operation (ROP).



raw data

Unprocessed, typically unformatted data. Raw data is a stream of bits that has not been filtered for 
commands or special characters. More generally, it is information that has been collected but not 
evaluated.



read-only

Describes information stored in such a way that it can be played back (read) but cannot be changed 
(written). See also write-only.



record

1      (noun) A collection of data about a single entity, such as an account or a customer, stored in a 
row of a table. A record consists of a group of contiguous columns (sometimes called fields) that 
contain data of various types. See also recordset.

2      (verb) To retain information, usually in a file.



record field exchange

When bulk row fetching is not implemented, the mechanism by which MFC ODBC classes transfer 
data between the field data members of a recordset object and the corresponding columns of an
external data source. See also bulk record field exchange (Bulk RFX), dialog data exchange (DDX), 
and DAO record field exchange (DFX).



record view

In form-based data-access applications, a form view object whose controls are mapped 
directly to the field data members of a recordset object and indirectly to the corresponding 
columns in a query result or table on the data source. See also form view, recordset.



recordset

A set of records selected from a data source. The records can be from a table, a query, or a stored 
procedure that accesses one or more tables. A recordset can join two or more tables from the same
data source, but not from different data sources. See also dynaset, result set, snapshot.



recordset object

In MFC, an instance of class CRecordset or class CDaoRecordset, or an instance of any class 
derived from these. See also record field exchange (RFX).



recursive

The ability of a function or a routine to call itself.



red, green, blue

A mixing model, or method of describing colors, in light-based media such as color monitors. RGB 
mixes percentages of the light-based primary colors (red, green, and blue) to create other colors. 
Windows defines these percentages as three 8-bit values called RGB values. Zero percentage of 
all three primaries, or an RGB value of (0,0,0), produces black and 100 percent of all three primaries, 
or an RGB value of (255,255,255), produces white. See also red, green, blue, alpha (RGBA).



red, green, blue, alpha

A model that augments the red, green, blue (RGB) method of combining colors in light-based media,
with a fourth color component, alpha, which is used to control color blending. In Open GL, an alpha 
value of 1.0 corresponds to complete opacity and a value of 0.0 corresponds to complete 
transparency. See also red, green, blue (RGB).



redraw flag

A Boolean parameter to many Windows functions which, when cleared, prevents the content of the 
given window from being updated (redrawn). When set, this flag allows the window to be repainted 
with new information.



reentrant

Code written so that it can be shared by several programs (or processes within a single program) at 
the same time. When code is reentrant, one program or process can safely interrupt the execution 
of another program or process, execute its own code, and then return control to the first program or 
process in such a way that the first program or process does not fail or behave in an unexpected 
way.



reference

1      (noun) In C++, a form of pointer that can be used to access a variable by its address. When 
such a reference is declared, it must be associated with a variable. The reference becomes an 
alias for that variable. See also address-of (&) operator.

2      (verb) To access a variable, often said of elements in an array or in a record.



reference count

A count of the number of pointers that access, or make reference to, an object, allowing for 
multiple references to a single object. This number is decremented when a reference is removed; 
when the count reaches zero, the object's space in memory is freed.



referential integrity

In database management, a set of rules that preserves the defined relationships between tables 
when records are entered or deleted. Enforcing referential integrity would, for example, prevent a 
record from being added to a related table when there is no associated record in the primary table. 
See also schema.



region

1      In Windows-based applications, a rectangle, polygon, ellipse, or combination of two or more of 
these shapes used to define a part of the client window to be painted, inverted, filled with output, 
framed, or used for hit testing. 

2      More generally, an area dedicated to, or reserved for, a particular purpose.



register

1      (noun) A small (typically 32-bit), named region of high-speed memory located within the 
microprocessor and used as a holding area for specific, sometimes critical, pieces of data related to 
activities going on within the system. For example, a register might be used to hold the results of an 
addition operation or to hold the address of a particular location in the computer's memory. See also 
register variable.
2      (verb) The process whereby an application or thread provides information about itself in a 
registration database or with a registration class. For example, an OLE server application registers 
with the OLE system registration database. See also registry.



register storage class

A declaration for function arguments and local variables requesting that the associated values be 
held in high-speed memory registers, if these registers are available. This storage class defaults to 
automatic when register storage is not possible. The Visual C++ compiler does not honor user 
requests for register variables; instead, it makes its own register choices when global 
opitimizations are on. However, the compiler does honor all other semantics associated with the 
register keyword when this declaration is used. See also automatic storage class, static 
storage class.



register variable

In C/C++, a local variable that a program specifies to be stored in a high-speed memory register, 
if possible, using the keyword register. See also register storage class.



registration entry file

In OLE applications, a text file description of the classes supported by a server application. When a 
server application is installed in a system, the contents of its registration entry file are merged with 
the system registry. Registration entry files usually have a .REG filename extension.



registry

Or OLE system registry, Windows NT registry, system registration database.      In 32-bit Windows, the
database in which configuration information is registered. This database takes the place of most 
configuration and initialization files for Windows and new Windows-based applications. See also    
registration entry file.



registry key

A unique identifier assigned to each piece of information in the system registration database.



regular expression

A search string that uses special characters to match a text pattern in a file. For example, an asterisk 
(*) means zero or more occurrences of the preceding character; thus, ab*c matches ac, abc, abbc, 
abbbc, etc.



relational database

A type of database or database management system that stores information in tables–rows and 
columns of data–and conducts searches by using data in specified columns of one table to find 
additional data in another table.



relative link

Links that keep the hyperlink intact even if you move the file containing the hyperlink.



relative path

The location of a file, document, or other object as it relates to the current location. The relative 
path to a target object includes only that portion of the path that is different from the path of the 
source object. For example, the relative path from c:\animal\mammal\canine\fido to c:\animal\
mammal\feline\fluffy is ..\ ..\feline\fluffy. See also fully qualified path.



relative time

Or time span.      The difference between two absolute time values.



release version

A compiled version of a program that does not include the debugging and diagnostic features 
included in a build compiled in debug mode. For example, a release version will not include the 
source code contained in    ASSERT macros. See also debug version.



relocation information

Information that tells the linker what instructions in the object file will need to be patched with 
addresses of other objects defined in other source files. Those addresses will be known when all the 
object files are linked together.



Remote Access Service

A Windows NT Server feature by which a single serial connection provides a remote workstation with 
host connectivity, NT file services, or Novell file and printing services (NWLink).



remote debugging

1      To debug an application written for, and running on, a platform other than the one on which you 
are running Visual C++ (the host machine). The remote machine is connected to the host machine 
through the serial port or, in the case of a Macintosh, an AppleTalk network connection. See also 
debug monitor.

2      More generally, to debug an application that is running on a computer other than the one on 
which the debugger resides.



remote machine

1      In the case of remote debugging, the machine on which the target application (the one being 
debugged) is running, as opposed to the host machine, which is running the debugger. See also 
debug monitor.

2      Or remote computer.      More generally, any computer that is not in the immediate vicinity, but 
which is accessible through some type of cable or communications link. See also local machine.



Remote Procedure Call

A widely used standard defined by the Open Software Foundation (OSF) for distributed computing. 
RPC enables one process to make calls to functions that are part of another process. The other 
process can be on the same computer or on a different computer on the network.



repeat count

A value specifying the number of times a keystroke is repeated as a result of the user holding down 
the key.



reserve size

The amount of a resource that is to be allocated (or committed) for a particular use. For example, in 
the header of a COFF file, the Windows NT–specific field Heap Commit Size specifies the size of the 
local heap that the linker and loader are to reserve for that file. Only the commit size is initially 
allocated; the rest is made available one page at a time, until the reserve size is reached.



resource

1      A program block, dialog box template, bitmap, font, or sound, for example, that can be used 
by more than one program or in more than one place in a program. The use of resources allows 
alteration of many features in a program without the necessity of recompiling the program from 
source code. See also resource type.
2      More generally, any part of a computer system or a network that can be allotted to a program or a
process while it is running.



resource browser window

A window that displays the resources associated with a project. From the resource browser window, 
an application's resources can be added, deleted, or changed.



resource compiler

An application that creates a binary resource file based on the resource-definition (.RC) file. The 
resource compiler can also append binary resource data to an executable file and create a resource
table in the executable file's header.



resource editor

A specialized utility program that can be used to add, edit and delete program resources.



resource fork

The portion of an Apple Macintosh file containing reusable items of information that the program can 
use during execution, such as blocks of code, icons, fonts, and digitized sounds. See also data fork.



resource identifier (ID)

In Microsoft Windows and in the Apple Macintosh Operating System, a number that identifies a 
particular resource within a given resource type — for example, a particular menu among many 
resources of type MENU that a program can use. The resource type, along with the resource ID, 
uniquely defines every resource in an application. (Note that resources of different types can have the
same resource ID.)



resource type

A category of structural or procedural resources in Microsoft Windows and in the Apple Macintosh 
Operating System, such as code, fonts, dialog boxes, or icons. The resource type, along with the 
resource ID, uniquely defines every resource in an application.



resource-definition file

Or resource script file.      A text file containing descriptions of resources from which the resource 
compiler creates a binary resource file. For Microsoft Windows applications, resource-definition 
files usually have a .RC filename extension. For Apple Macintosh applications, such files are typically 
named with a .R extension and written with the Apple Rez script language. See also compiled 
resource file.



RESOURCE.H file

The default name for the header file that corresponds to an application's resource-definition file.



response file

A text file that can contain multiple options and filenames that would otherwise be typed on the 
command line or specified by using the CL environment variable. The options in the response file 
are interpreted as if they were present on the command line at the position of the response file 
invocation.



restored window

A window that has been returned to its preminimized or premaximized size and position.



result set

A collection of data returned by an SQL query on a database. A Known result set is when the 
database application knows the exact form of the SQL statements and, therefore, the form of the 
result set, at compile time. An Unknown result set is when the application does not know the exact 
form of the SQL statement at compile time and, therefore, cannot predict the format of these results 
prior to execution. See also recordset.



return code

Or result code, exit code.      A predefined code used to report the outcome of a procedure or to 
influence subsequent events when a routine or process terminates (returns) and passes control of 
the system to another routine. The return code can indicate success or failure, or can even indicate a 
particular type of failure that is within the normal range of expectations. For example, the exception-
handling functions in C++ generate return codes.



return type

The data type returned by a function. The type-specifier field of a function definition can specify any 
fundamental, class, structure, or union type, or void.



return value

The value that a function evaluates to in its calling expression.



Rez

A script language that is part of the Macintosh Programmer's Workshop and is used to specify the 
resources to be used by a Macintosh applicaton. MRC.EXE, the Macintosh Resource Compiler, 
provides a Windows NT implementation of Rez.



RFX

When bulk row fetching is not implemented, the mechanism by which MFC ODBC classes transfer 
data between the field data members of a recordset object and the corresponding columns of an
external data source. See also bulk record field exchange (Bulk RFX), dialog data exchange (DDX), 
and DAO record field exchange (DFX).



RGB

A mixing model, or method of describing colors, in light-based media such as color monitors. RGB 
mixes percentages of the light-based primary colors (red, green, and blue) to create other colors. 
Windows defines these percentages as three 8-bit values called RGB values. Zero percentage of 
all three primaries, or an RGB value of (0,0,0), produces black and 100 percent of all three primaries, 
or an RGB value of (255,255,255), produces white. See also red, green, blue, alpha (RGBA).



RGBA

A model that augments the red, green, blue (RGB) method of combining colors in light-based media,
with a fourth color component, alpha, which is used to control color blending. In Open GL, an alpha 
value of 1.0 corresponds to complete opacity and a value of 0.0 corresponds to complete 
transparency. See also red, green, blue (RGB).



RGBA mode

In OpenGL, a color pixel data mode. An OpenGL context is in RGBA mode if its color buffers store 
red, green, blue, and alpha color components instead of color indexes.



rich-text format file
A file that contains encoded, formatted text and graphics for easy transfer between applications. The 
rich-text encoding format is commonly used by document-processing programs such as Microsoft 
Word for Windows and for generating online Help files. Rich-text format files usually have a .RTF 
filename extension.



right outer join

A database term that describes the relationship between two tables on which a query is run. If two 
tables are connected with a right outer join, the resulting recordset contains all records from the table 
on the right but only those records from the table on the left where the joined fields are equal. See 
also left outer join.



risk management

The total process of identifying, controlling, and eliminating or minimizing the effects of uncertain 
events, such as power failures or hacker activity, that may affect system resources. It includes risk 
analysis, cost benefit analysis, selection, implementation and test, security evaluation of safeguards, 
and overall security review.



RLE8 compression

An image compression format for device-independent bitmaps that encodes a sequence of 
identical pixels as a repeat count and a color value.



rollback

A database operation that allows recovery from changes made during a transaction that was 
canceled or failed. Rollback returns the records to the state they were in as of the last commit (saved 
transaction).



root

In a hierarchy of items, the one item from which all other items are descended. The root item has 
nothing above it in the hierarchy. See also inheritance hierarchy.



ROP

In computer graphics, a Boolean operation that combines either the values of the pixels in the 
selected pen and the destination bitmap (binary operation) or the values of the pixels in the source, 
the selected brush, and the destination (ternary operation). See also raster operation code.



rotation

A transformation that makes a displayed graphical object appear to have been turned (rotated) in 
space, relative to the coordinate-space origin.



router

A hardware device that connects two or more networks, or connects a network to the Internet. It 
converts addresses and sends on only those messages that need to pass to the other network.



rowset

In ODBC, one or more rows returned by a single fetch operation.



RPC

A widely used standard defined by the Open Software Foundation (OSF) for distributed computing. 
RPC enables one process to make calls to functions that are part of another process. The other 
process can be on the same computer or on a different computer on the network.



RTTI

In C++, a mechanism that allows the type of an object to be determined during program execution.



rubber-band selection

A selection method that allows a user to select multiple items by dragging a sizing rectangle around 
the items to be selected. Items within the region can be manipulated by the user. For instance, the 
user might drag or drop the selection into another container application.



run time

The point in time when a program is running, or the period of time needed to execute the program. 
See also compile time, link time.



run-time class information

Information about an object's class accessed at run time. This information is useful for doing extra 
type-checking or creating dynamic objects at run time. Classes derived from the MFC class 
CObject can have this functionality. See also run-time type information (RTTI).



run-time error

A math or logic error in a program that becomes apparent only at run time. Such an error may 
produce incorrect results or cause the program to behave unpredictably or crash.



run-time type information

In C++, a mechanism that allows the type of an object to be determined during program execution.



running state

In OLE, the status of a compound document object (either a linked or embedded item) when the 
object's application is running and it is possible to edit the object, access its interfaces, and receive 
notification of changes. See also loaded state.



sampling frequency

Or sampling rate.      The rate at which samples of a physical variable, such as sound, are taken. 
The more samples taken per unit, the more closely the reconstructed result resembles the original.



scalable font

Any font that is defined by mathematical routines that can reproduce the outlines of each character at 
any size. Macintosh System 7, vector, PostScript, and TrueType fonts are all scalable; raster 
(bitmap) fonts are not.



scalar type

Or scalar data type.      A data type that has a predictable and enumerable sequence of values that 
can be compared for greater-than/less-than relationships. In Visual C++, all arithmetic types, plus 
pointers, are considered scalar types. See also aggregate type.



scaled index base indirect operand

In Intel 80386-80486 assembly language, the second encoding byte of an extended memory 
operand.



scaling

A transformation that alters the apparent size of an object.



scan code

A device-dependent identifier that uniquely identifies each key on a keyboard. A keyboard generates 
two scan codes when the user types a key — one when the user presses the key and another when
the user releases the key. See also virtual key code.



scan line

1      On a television or raster-scan computer monitor, one of the horizontal lines on the inner surface 
of the screen that is traced by the electron beam to form an image.

2      A row of pixels read by any scanning device, such as a full-page scanner or a fax machine.



schema

A description of the current structure of tables and views in a data source. The schema describes 
what columns are in each table, the data type of each column, and the relationships between tables. 
See also referential integrity.



schema number

In MFC serialization, the version of a class implementation, assigned to a class when the 
IMPLEMENT_SERIAL macro of the class is encountered. The schema number refers to the 
implementation of the class, not to the number of times a given object has been made persistent 
(usually referred to as the object version). Do not confuse this schema number with database 
terminology.



scope

In programming, the extent to which a given identifier (constant, variable, data type, routine) can 
be referenced within a program.    See also class scope, file scope, function scope, function-
prototype scope, local scope.



scope-resolution (::) operator

In C++, the operator with highest precedence, used to define the scope of the operand. The unary 
form of the operator, ::foo( ), is used to uncover or access a name that is at global scope and 
has been hidden by local or class scope. The binary form, Bar::foo( ), is used to disambiguate 
names that are reused within classes, structures, or unions.



screen coordinates

A means of specifying the position of a point on the display screen in terms of vertical (y-coordinate) 
and horizontal (x-coordinate) displacement from the upper-left corner of the screen (origin). The 
position and size of a window can be described by one set of coordinates (x, y) that marks the point 
defining the upper-left corner of the window, and another set of coordinates (x', y') that marks the 
point defining the lower-right corner of the window.



script file

A type of program that consists of a set of instructions to an application or utility program. The 
instructions in a script are usually expressed using the application's or utility's rules and syntax, 
combined with simple control structures such as loops and if-then expressions. A resource-definition 
file and a batch (.BAT) file are two examples of script files.



scroll-bar code

A 2-byte value that indicates the user's scrolling request. For example, the constant SB_LEFT 
indicates a request to scroll to the far left and the constant SB_PAGELEFT indicates a request to 
scroll one page to the left.



scroll-bar control

A control window that belongs to the SCROLLBAR window class. A scroll-bar control appears and 
functions like a standard scroll bar, but it is a separate window that receives direct input focus, 
indicated by a flashing caret displayed in the scroll box. Unlike a standard scroll bar, a scroll-bar 
control also has a built-in keyboard interface that enables the user to direct scrolling. See also 
standard scroll bar.



scrolling

The process of moving a document in a window to permit viewing of any desired portion.



scrolling range

The minimum and maximum values that a scroll bar can report.



SDI

A user interface architecture that allows a user to work with just one document at a time. Windows 
Notepad is an example of an SDI application. See also multiple document interface (MDI).



SDK

A set of libraries, header files, tools, books, on-line help and sample programs designed to help a 
developer create software.



sector

On a disk, the smallest contiguous physical unit for recording information. Multiple sectors make up a 
track.



Secure Sockets Layer

A protocol for providing data security layered between its service protocols (HTTP) and TCP/IP.



security attribute

A characteristic of a file or object that regulates its access and privileges by users or other objects.
See also access token.



security descriptor

Contains the security information associated with an object. The information in security 
descriptors can include an owner, a primary group, a discretionary access-control list, and a system
access-control list. This information is stored in the form of security identifiers (SIDs) and 
access-control lists (ACLs).



security identifier

A structure of variable length that uniquely identifies a user or group on all Windows NT 
implementations. See also access token, impersonation token, primary token, privilege.



security policy

The set of laws, rules, and practices that regulates how an organization manages, protects, and 
distributes sensitive information.



SEH

A mechanism for handling hardware- and software-generated exceptions that gives developers 
complete control over the handling of exceptions, provides support for debuggers, and is usable 
across all programming languages and computers. See also C++ exception handling.



selection statement

A statement that provides a means to conditionally execute sections of code. The if and switch 
statements are C/C++ selection statements.



semantics

The relationships between words or symbols and their intended meanings, or the rules governing 
these relationships. See also syntax.



semaphore

1      In Win32, a synchronization object that maintains a count between zero and a specified 
maximum value. A semaphore's state is signaled when its count is greater than zero and nonsignaled 
when its count is zero. The semaphore object is useful in controlling a shared resource that can 
support a limited number of users. It acts like a gate that counts the threads as they enter and exit a 
controlled area and that limits the number of threads sharing the resource to a specified maximum 
number.

2      More generally, a flag variable used to govern concurrent processes that share system 
resources.



separator

1      In Windows, a special type of menu item that appears as a horizontal line. A separator can be 
used in a pop-up menu to divide a menu into groups of related items.

2      Or separator code.      A Unicode value used to indicate line breaks (0x2028) or paragraph 
breaks (0x2029).

3      More generally, a keyword, character, or white space used to separate components of a name, 
a number, or a group of fields. For example, the decimal point (.) in 123.456 and the backslash (\)    in 
ROOT\SUBDIR are separators.



Serial Line Internet Protocol

A protocol for connecting to the Internet via a dial-up connection, such as with a modem.



serial port

An electrical connection to a computer through which data is transmitted in series, one bit after 
another.



serial transport layer

A data transport link established by connecting the serial ports of two machines. For example, a 
serial transport layer is established when an Apple Macintosh and a Win32 host are connected 
through their serial ports.



serialization

Or object persistence.      In MFC, the process of writing or reading an object to or from a 
persistent storage medium, such as a disk file. The basic idea of serialization is that an object 
should be able to write its current state, usually indicated by the value of its member variables, to 
persistent storage. Later, the object can be re-created by reading, or deserializing, the object's 
state from storage.



serif

Any of the short lines or ornaments at the ends of the strokes that form a character in a typeface.



server

1      In a network, any device that can be shared by all users.

2      An application or a process that responds to a client request. See also client/server.



server application

An application that can create OLE items for use by container applications. Data in a server 
application can usually be copied, using the Clipboard or a drag-and-drop procedure, so that a 
container application can paste the data as an embedded or linked item. An application can be both a
container and a server. See also container application, mini-server application.



server document

In OLE, a document created by a server application. See also compound document.



server item

An object that provides an interface between an OLE item and the server application and that is of 
a class derived from the MFC class COleServerItem. Server items, which are created and 
maintained by the server application, can be either linked or embedded. For linked items, the 
server item provides access to the data source, often in a different file. For embedded items, the 
server item handles the data stored in the container document and creates the server 
document. Server items also generate presentation data and handle the verbs (commands) 
associated with the OLE item.



service

In Win32, an executable object that is installed in a registry database maintained by the Service 
Control Manager. The executable file associated with a service can be started at boot time by a boot
program or by the system, or it can be started on demand by the Service Control Manager. The two 
types of service are Win32 service and driver service.



session

1      In a Windows NT client/server network, a link between a workstation and a server. The 
session is established the first time a workstation makes a connection with a shared resource on the
server and ends when all current connections between the workstation and the server are deleted.
2      In the ISO/OSI communications model, the protocol layer that provides a way for users to 
establish connections and transport data across those connections. See also transport layer.

3      More generally, the time during which two computers (or a computer and a terminal) maintain a 
connection, or the connection itself.



SGML

A set of rules and tags to mark the structure and content of a document, independent of the display 
medium.



shared library

In general, any code module that can be accessed and used by many programs. Shared libraries are 
used primarily for sharing common code between different executable files or for breaking an 
application into separate components, thus allowing easy upgrades. In the Visual C++ 
documentation, shared library usually refers to a code module that is an Apple Shared Library 
Manager (ASLM) file for the Apple Macintosh. In Windows, shared libraries are usually referred to 
as dynamic-link libraries (DLLs).



shared memory

Memory accessed by more than one process or thread in a multitasking environment. Processes or 
threads using this memory operate under a set of rules that prevent them from modifying the same 
addresses simultaneously.



shared resource

1      In a    Windows NT client/server network, any local resource on the server that is made 
available to network users, such as directories, files, printers, or named pipes.

2      More generally, any device, data, or program that is used by more than one device, program, 
process, or thread.



sharing mode

A file opening mode that determines what, if any, read and write operations will be allowed when the 
file is being shared. See also shared resource, sharing violation.



sharing violation

An error that occurs when one process (or machine) attempts to access a file after a different 
process has requested that the server block access to the file. If an application opens the file in 
compatibility mode, a sharing violation results in a critical error. See also sharing mode.



shell

A piece of software, usually a separate program, that provides communication between the user and 
the operating system. For example, the Windows Program Manager is a shell program that interacts 
with MS-DOS.



SHIFT+F1 Help

Context-sensitive Windows Help that the user obtains by pressing the SHIFT and F1 keys together. 
SHIFT + F1 Help invokes a special Help mode in which the cursor turns into a Help cursor. The user 
can then select a visible object in the user interface, such as a menu item, toolbar button, or 
window. This opens Help on a topic that describes the selected item.



short integer

In 32-bit Visual C++, a 16-bit integer. Most compilers provide less storage space for a short than for 
an int; however, the ANSII standard guarantees only that a short integer is no longer than an integer, 
which is the machine's native (word) size.



shortcut

A fast way to perform an action such as selecting text or, more usually, opening a file, document, 
Web page, and so on. Usually represented by an icon on the desktop.



shortcut key

See accelerator key.



shortcut menu

A menu displayed within a window that provides quick access to frequently used commands that are 
also available from the main menu bar. The commands in a shortcut menu may change depending on
the current state of the window.



show state

A collection of qualities that a windows has at a given time, including active or inactive; hidden or 
visible; and minimized, maximized, or restored.



SIB

In Intel 80386-80486 assembly language, the second encoding byte of an extended memory 
operand.



sibling

A node in a tree that is descended from the same immediate ancestor(s) as other processes or 
nodes. The node may represent any data structure, or a system object such as a window or a 
process.



sibling window

A child window that has the same parent window as one or more other child windows.



SID

A structure of variable length that uniquely identifies a user or group on all Windows NT 
implementations. See also access token, impersonation token, primary token, privilege.



side effect

A change of state, other than the obvious one, caused by a routine, function call, or assignment. 
Function calls can have side effects if they change the value of an externally visible item.



signature

1      In Win32, a 4-byte value that identifies an enhanced metafile.

2      More generally, a sequence of data used for identification, such as an identifier appended to an 
electronic mail message or in a fax.



signed integer

An integer data type that can be either positive or negative. The most significant bit is the sign bit, 
which is 1 for negative values and 0 for positive values. See also unsigned integer.



signed values

Values that can be negative or positive.



Simple Mail Transfer Protocol

A standard Internet protocol for sending e-mail documents.



Simple Network Management Protocol

Designed for requesting, packaging, and sending management information over a network. SNMP 
provides a common set of rules for programmers writing network management programs.



single document 
A user interface architecture that allows a user to work with just one document at a time. Windows 
Notepad is an example of an SDI application. See also multiple document interface (MDI).



single-byte character set

A mapping of characters to their identifying numeric values, in which each value is 1 byte wide. The 
ANSI and OEM character sets are single-byte character sets. See also multibyte character 
set (MBCS), Unicode.



single-line edit control

An element of the Windows user interface that allows the user to enter and edit a single line of text. 
See also multiline edit control.



size box

A small rectangle the user can manipulate to change the size of a window.



sizing border

A type of window border that enables the user to size the window by clicking and dragging the border.



sizing handles

A mechanism for changing the size of a bitmap or a control. Active sizing handles are solid squares; if
a sizing handle is a hollow square, the object cannot be resized along that axis.



skeleton application

Or starter application.      A default application created by AppWizard that runs, opens and closes 
windows, and allows other operations on the windows. You add the necessary code to implement the 
functionality needed for your own application.



slider control

A window containing a slider and optional tick marks. When the user moves the slider, using either 
the mouse or the direction keys, the control sends notification messages to indicate the change.



SLIP

A protocol for connecting to the Internet via a dial-up connection, such as with a modem.



small memory model

A memory model with only one code segment and only one data segment.



smart pointer

In C++, an object that implements the funtionality of a pointer and additionally performs some 
action whenever an object is accessed through it. Smart pointers are implemented by overloading 
the pointer-dereference (->) operator.



SMTP

A standard Internet protocol for sending e-mail documents.



snapshot

1      In MFC, a recordset that reflects a static view of the data as it existed at the time the snapshot 
was created. See also dynaset, recordset.

2      Or screen dump.      A copy of all or part of the display screen as it appears at a given instant.

3      More generally, a copy of an object's state or appearance at a given time.



SNMP

Designed for requesting, packaging, and sending management information over a network. SNMP 
provides a common set of rules for programmers writing network management programs.



socket

An object that represents an endpoint for communication between processes across a network 
transport (TCP/IP or AppleTalk, for example). Sockets have a type (datagram or stream) and can be 
bound to a specific network address. Windows Sockets provides an API for handling all types of 
socket connections in Windows. See also datagram socket, stream socket, transport protocol.



software development kit

A set of libraries, header files, tools, books, on-line help and sample programs designed to help a 
developer create software.



solid brush

A logical brush that contains 64 pixels of the same color. See also null brush.



sort order

The order in which a set of records or other data objects are to be sorted, or the function that defines 
this order. Possible sort orders for an array of strings, for example, could include lexicographic 
order or ascending order by length.



source character set

The set of legal characters that can appear in source files. For Microsoft C and C++, the source set is
the standard ASCII character set. The source character set and execution character set include the 
ASCII characters used as escape sequences. See also execution character set.



source code

Human-readable statements written in a high-level programming language, or assembly language. 
See also object code.



source code editor

A text editor that may provide special formatting features which make it easier to generate readable, 
syntactically correct source code. For example, a source code editor may automatically indent 
blocks of code, check for balanced parentheses and brackets, or highlight keywords.



spawn

1      (noun) A family of C run-time library functions that create and execute new child processes.

2      (verb) To create a child process (or thread, in cases where multiple threads are allowed).



spline

In computer graphics, a curve calculated by a mathematical function that connects separate points 
with a high degree of smoothness.



SQL

A database sublanguage used to query, update, and manage relational databases.



SSL

A protocol for providing data security layered between its service protocols (HTTP) and TCP/IP.



stack

1      A data structure implemented as a LIFO (last in, first out) list so that the last item added to the 
structure is the first item removed. 

2      A region of reserved memory, organized as a stack, in which programs temporarily store status 
data such as procedure and function call return addresses, passed parameters, and local 
variables. See also heap.



stack allocation

The amount, in bytes, of space reserved for a program's status data such as procedure and function 
call return addresses, passed parameters, and local variables. See also stack frame.



stack frame

Or frame allocation.      An area of memory set up whenever a function is called that temporarily 
holds the arguments to the function as well as any variables that are defined local to the function. 
There are two key characteristics of frame allocations. First, when a local variable is defined, 
enough space is allocated on the stack frame to hold the entire variable, even if it is a large array 
or data structure. Second, frame variables are automatically deleted when they go out of scope.



stack overflow

An error condition caused by attempting to push an item onto a stack that is full, meaning that all of 
the memory allocated for that stack has been used. See also stack underflow.



stack probe

A short routine, called on entry to a function, to verify that there is enough room in the program stack
to allocate local variables required by the function.



stack size

The amount of memory, in bytes, allocated to a stack.



stack underflow

An error condition caused by attempting to pop an item from an empty stack. See also stack 
overflow.



stand-alone code

For the Apple Macintosh and Power Mac, code that implements resources as a shared library, with 
some of the functionality of dynamic-link libraries. See also Apple Shared Library Manager 
(ASLM).



standard control

One of the controls provided by Microsoft Windows. These controls include buttons of several kinds, 
static- and editable-text controls, scroll bars, list boxes, and combo boxes. See also custom 
control.



standard conversion

In C++, the conversion of objects of one fundamental type to another type. For example, converting 
an object of integral type to a shorter signed or unsigned integral type. Standard conversion can 
result in loss of data if the value of the original object is outside the range that can be represented by 
the shorter type.



standard error device

The device to which a program sends its error messages unless the error output is redirected. 
Normally, the standard error device is the console.



Standard Generalized Mark-up Language

A set of rules and tags to mark the structure and content of a document, independent of the display 
medium.



standard input device

The device from which a program reads its input unless the input is redirected. In normal operation, 
the standard input device is the keyboard.



standard input/output (I/O)

In C, the input and output functions declared in the STDIO.H header file. See also standard input 
device, standard output device, standard error device.



standard output device

The device to which a program sends its output unless the output is redirected. In normal operation, 
the standard output device is the console.



standard resource

A resource whose format is defined and recognized by Windows. Standard resources include icons, 
cursors, menus, dialog boxes, bitmaps, fonts, keyboard accelerator tables, message-table 
entries, string-table entries, and version data. See also custom resource.



standard scroll bar

One of two ways to include a scroll bar in a window. A standard scroll bar is located in the nonclient 
area of a window. It is created with the window and displayed when the window is displayed. The 
sole purpose of a standard scroll bar is to enable the user to generate scrolling requests for viewing 
the entire content of the client area.



start page

A page the user chooses as the opening page of the Internet or a Web site.



starter files

In Visual C++, a set of files created by AppWizard that, when compiled, implement the basic features 
of a Windows application. The starter files consist of C++ source files, resource files, header 
files, and a project file. See also skeleton application.



startup code

The portion of the program code that gets an application up and running. Startup code interprets 
command-line arguments, creates and initializes global variables, opens standard streams, and so
forth.



state flags

Values, often return values from functions, that specify the condition of an interface component such 
as a checkbox.



static control

A control that enables an application to provide the user with certain types of text and graphics that 
require no response. Applications often use static controls to label other controls or to separate a 
group of controls.



static cursor

An ODBC cursor that appears to be fixed (static) from the perspective of the data in the underlying 
tables. Changes made by other users are not detected by the static cursor until it is closed and 
reopened. See also snapshot.



static data

Data declared with the keyword static. Static data can include initialized variables defined outside of 
functions, static variables within functions, explicit strings, and floating-point numbers. Static data 
also sometimes refers to the area in memory where static data resides. See also statically allocated 
buffer.



static data member

Or static member variable. A data member that is declared within the scope of a class but 
which is actually a separate object. The definition of the static data member is performed 
elsewhere in the program, and only one copy of the member exists, no matter how many objects of 
the class exist.



static extent

A property of global data objects (both static and extern), local static objects, and static data 
members of C++ classes that have the following characteristics:
· Only one copy of the data is maintained for all objects.
· The objects retain their location in memory from the time they are created until they are 
destroyed.



static link

A program link, to a library or to an object, that is established at link time. When an application uses
a function from a static-link library, the linker copies the code for that function into the application's 
executable file. See also dynamic link.



static splitter window

A split-window style in which the panes are created when the window is created, and the order and 
number of panes never change. The panes are separated by a splitter bar that the user can drag to
change the relative sizes of the panes. See also dynamic splitter window.



static storage class

In C++, the storage class for objects and variables that exist and retain their values throughout the 
execution of the entire program. All global objects have static storage class. Local objects and class 
members can be given static storage class by explicit use of the static storage class specifier. See 
also automatic storage class.



static-link library

A library file that is linked into the program when the executable file is built. Static-link library files 
usually have a .LIB filename extension. See also dynamic-link library file, library file.



statically allocated buffer

Or static buffer.      A portion of memory that is allocated when a module is loaded and is deallocated
when the module leaves memory.



status bar

A control bar at the bottom of a window, with a row of text output panes. The status bar is usually 
used as a message line (for example, the standard menu help message line) or as a status 
indicator (for example, the CAP, NUM and SCRL indicators). See also dialog bar.



status code

A value used to report on the current status of an object, event, or process, or to reflect the 
outcome of an operation.



storage class

Or storage duration.      In C/C++, determines whether a variable (or object, in C++) has a static 
(or global) lifetime, in which case it is stored in the same memory location throughout the execution
of the program, or an automatic (or local) lifetime,(in which case it is allocated new storage each 
time execution control passes to the block in which it is defined. See also automatic storage class,
register storage class, scope, static storage class.



storage object

An object type used in OLE to implement compound files. Storage objects are analogous to 
directories in that they can contain other storage objects, or they can contain stream objects, 
which are analagous to files. See also compound file.



stream file object

A virtual file representing on-disk data associated with a file, some of which may not be part of the 
physical file that backs a file object. For example, a stream file object makes it possible to cache 
the extended attributes (EAs) or access-control list (ACL) for a file object together with the file's data.



stream I/O

Or iostream.      In C++, the input and output functions, declared in IOSTREAM.H, that transfer data 
from and to files and devices. Stream I/O functions treat data as a stream of individual characters and
provide buffering. The predefined object cout represents the standard output stream, cin 
represents the standard input stream, and cerr represents the standard error stream.



stream object

One of the object types used in OLE to implement compound files. Stream objects store data of 
any type. See also compound file, storage object.



stream socket

A connection-oriented socket that provides a bidirectional, sequenced, and unduplicated flow of data 
without record boundaries. Receipt of stream messages is guaranteed, and streams are well-suited 
to handling large amounts of data. Stream sockets are appropriate, for example, for 
implementations such as file transfer protocol (FTP), which facilitates transferring ASCII or binary 
files of arbitrary size. See also datagram socket, transport protocol.



streaming

The process of transferring information from a storage device, such as a hard disk or CD-ROM, to a 
device driver. Rather than transferring all the information in a single data copy, the information is 
transferred in smaller parts over a period of time, typically while the application is performing other 
tasks.



strikeout

A font effect that adds a horizontal line through one or more characters.



string

A data structure composed of a sequence of characters identified with a symbolic name. In C/C++, a 
string is terminated with a null character ('\0').



string constant

In C/C++/Java programming, a list of characters enclosed in double quotes in source code.



string identifier (ID)

A 16-bit identifier that Windows uses to locate a string in a string-table resource. The upper 12 bits of 
the identifier specify the block in which the string appears. The lower 4 bits specify the ordinal location
of the string within the block. See also string table.



string literal

Or literal string, string constant.      A string of characters enclosed with double quotation marks (). 
Any character from the source character set is allowed, except that a double quotation mark inside 
the string must be preceded by the backslash, or escape, character (\). Like other constants, string 
literals do not change in a program. See also character constant.



string name

An identifier for a class, version, or resource, in the form of a human-readable character string.



string resources

In 32-bit Windows, null-terminated Unicode strings that are stored in the resource file string table. 
Each string is made up of a series of strings whose ordinal position is used as the string ID.



string table

1      A Windows resource that contains a list of identifiers, values, and captions for the strings used in 
an application's framework. For example, the status bar prompts are located in the string table. 
When the resource compiler converts a string table specified in a resource-definition file, it 
separates it into blocks of 16 strings and stores them as individual resources. See also string 
resources.

2      More generally, any data structure used to store character strings. Typically, a string table is 
implemented as a hash table.



structure

1      In C, an aggregate data type that can contain constants, variables, and other structures. In C++, 
a structure can also contain functions and all of a structure's members are implicitly public. 
2      More generally, a collection of data elements.



structured exception 

A mechanism for handling hardware- and software-generated exceptions that gives developers 
complete control over the handling of exceptions, provides support for debuggers, and is usable 
across all programming languages and computers. See also C++ exception handling.



Structured Query Language

A database sublanguage used to query, update, and manage relational databases.



structured storage

An OLE model that allows objects to control their own data storage, loading directly from and saving 
directly to disk.



stub

An interface-specific object that unpackages the parameters for that interface after they are 
marshaled across the process boundary, and makes the requested method call. The stub runs in 
the address space of the receiver and communicates with a corresponding proxy in the sender's 
address space.



stub file

Or stub program. In Windows, an MS-DOS executable file added to the beginning of a segmented 
executable file and invoked if a user tries to run a Windows program from the MS-DOS prompt. The 
stub may display some error message such as This program requires Microsoft Windows.



style

A value, or set of values, that defines the outward appearance and behavior of an object, such as a 
window, control, or document. See also window style.



style bit

An individual bit of the 16-bit style parameter that pertains to a single style attribute. For example, the 
WS_VISIBLE style bit, when set, determines whether a particular window is visible to the user.



subaddress

The part of a URL that goes to a specific place in a file, such as a bookmark, slide, and so on.



subclass

Or derived class. The class that is derived from another class. A subclass inherits state and behavior 
from its superclass or superclasses in the form of variables and methods.



subclassing

In Windows programming, a technique that allows an application to intercept and process messages
sent or posted to a particular window before the window has a chance to process them. By 
subclassing a window, an application can augment, modify, or monitor the behavior of the window.



subexpression

An expression that is part of a larger expression. For example, (a+b) is a subexpression of (a+b)*c.



sublanguage

Or secondary language.      In the localization of Windows-based programs, a variant of the 
primary language, defined by the locale. For example, if English is the the primary language, 
American, British, Australian, New Zealand, Canadian, and Ireland are the possible locales that 
determine the sublanguage. See also language identifier (ID).



subobject

1      The portion of a Windows object that is completely described by a base class.

2      Generally, an object within an object. For example, a cell could be considered a subobject of a 
spreadsheet object.



subscript

1      In programming, a value enclosed in brackets ([ ]) that indicates either the number of elements in 
an array in the array declaration or the offset position within an array.
2      In printing, one or more characters printed slightly below the bottom edge of the surrounding text.



subscript ([ ]) operator

An operator that indicates that the name preceding the operator is an array, or that designates a 
subscript into the array. For classes that have overloaded the operator, the behavior of this 
operator is class-specific.



substring

A string that is part of a longer string. For example, the string cat is a substring of the string 
catamaran.



subsystem

A system other than, and usually subordinate to, the primary system. A subsystem can have its own 
memory allocation and internal functions. OLE 2.0 and DEBUG are examples of subsystems, and 
POSIX is a subsystem of Windows NT that can run UNIX applications.



superclass

Or base class. A class which is the base (or parent) class for another class; a class from which 
another is derived, either directly or indirectly. The superclass provides state and behavior to the 
subclass which the subclass may modify by overriding selected methods.



suspend count

A record of the number of active operations that require a thread to momentarily suspend execution
of user-mode code. Starting one of these operations increments the suspend count; ending the 
operation decrements the count. When the suspend count equals zero, the thread resumes 
execution.



swap file

Or paging file.      In Windows, the disk file that holds the active system and application memory 
pages that are not currently present in main memory (RAM). See also virtual memory.



symbol

1      A character other than the standard alphanumeric characters. It usually refers to algebraic, 
scientific, or linguistic characters not found on the keyboard.

2      In programming, a name that represents a register, an absolute value, or a memory address 
(relative or absolute).

3      To a compiler, a variable, function name, or other identifier.

4      In Visual C++, a resource identifier that consists of a text string (name) mapped to an integer 
value. A symbol provides a way to refer to resources and user-interface objects, both in source 
code and in the resource editors.



symbolic-debugging information

A map of the source code and all the identifiers (variables, function names, and so on) created at 
compile time for use by the debugger. See also program database (.PDB) file.



synchronization object

An object whose handle can be specified in one of the wait functions to coordinate the execution of 
multiple threads. The state of a synchronization object is either signaled, which can allow the wait 
function to return, or nonsignaled, which can prevent the function from returning. More than one 
process can have a handle of the same synchronization object, making interprocess 
synchronization possible. See also mutex object, semaphore.



synchronous operation

1      In Windows programming, a task that requires the thread that initiated the operation to suspend 
activity until the task is completed. See also asynchronous operation, atomic operation.

2      In hardware, an operation that proceeds under control of a clock or timing mechanism.



synchronous processing

In ODBC, a method of processing transactions in which the database driver does not return 
control to an application until a function call completes. See also asynchronous processing.



syntax

The grammar of a particular language, the rules governing the structure and content of the 
statements. See also semantics.



System 7

An operating system for Apple Macintosh computers.



system database

A file, read at startup, that contains information about the users in a workgroup, such as account 
names, user preference information, and passwords.



system font

The font used by the operating system to display messages. The system font is the default font for 
resources.



system modal dialog box

Or system modal message box, system modal window.      A dialog box that prevents the user 
from doing anything else in Windows until the dialog box is cleared, usually by choosing a 
pushbutton marked either OK or Cancel. Use a system modal dialog box to notify the user of serious, 
potentially damaging errors that require immediate attention (for example, running out of memory).



system palette

A representation of the device's physical palette. The system palette contains the RGB values for 
all colors that can currently be displayed or drawn by the device.



system time

The current time on the system's real-time clock. The system time structure contains values for the 
year, month, day, hour, minute, second, and millisecond.



SYSTEM.INI file

A Windows initialization file that contains the settings needed to configure Windows to a system's 
particular components.



tab order

The order in which the TAB key moves the input focus from one control to the next within a dialog 
box. Usually, the tab order proceeds from left to right in a dialog box, and from top to bottom in a 
radio group.



tab stop

One of the points in a line of text or a control in a group of controls (in a dialog box, for example) 
that the user can move to by pressing the TAB key. See also tab order.



tab-delimited report

A data file in which the elements are separated by tab characters.



tag

1      In C/C++, an optional identifier are part of structure, union, and enumeration type specifiers and,
if present, always immediately follow the reserved words struct, union, or enum. The tag names 
must be distinct from all other structure, enumeration, or union tags with the same visibility.

2      Text in angle brackets that represents HTML markup. Web browsers display text and graphic 
elements based on the tags an author uses. The tag itself is not displayed by the browser.



tail

The last element in a linked list.



TAPI

A set of functions that is part of the Win32 API that lets a computer communicate directly with 
telephone systems.



target

The objective, or destination, of a computer command or operation. For example, the target machine
in a remote debugging operation is the machine running the application that is being debugged.



task handle

One of two handles that Windows creates for each task running in the system. The task handle is the 
handle to the task database (TDB), which contains information about the task's queue, module 
handle, and so forth. See also instance handle.



TCP/IP

A set of transport protocols for the Internet that provides both connection-oriented    (TCP) and 
connectionless (IP) data transfer. Commonly made up of four protocols: IP, TCP, UDP, and ICMP. See
also transport protocol, User Datagram Protocol (UDP).



Telephony Application Programming Interface

A set of functions that is part of the Win32 API that lets a computer communicate directly with 
telephone systems.



teletype network

Terminal-emulation protocol for remote login over the Internet. Also refers to a UNIX program that 
uses the protocol (often written TELNET in that case).



telnet

Terminal-emulation protocol for remote login over the Internet. Also refers to a UNIX program that 
uses the protocol (often written TELNET in that case).



template

1      In C++, a keyword that allows polymorphism with respect to different types, by passing the data 
type as a parameter to the code body.

2      More generally, a form or blueprint for an object that contains information about the default 
properties of that object. For example, a Microsoft Word document template may contain text, 
formatting, and graphics information as well as macros and AutoText entries.



template class

A C++ class that is instantiated by providing a specific data (or class) type to a template. The 
compiler builds a class to process data of that type according to the specifications of the 
template. The Microsoft Foundation Class Library uses template classes to implement the 
standard collection classes.



temporary object

An object that is created when needed and destroyed after the reference object to which it is 
bound is destroyed.



temporary window

A window that an application creates for some temporary purpose. For example, a dialog box is a 
temporary window created to receive user input.



termination

The ending of a thread, process, or program.



termination functions

Functions called internally by MFC member functions when there is a fatal error, such as an 
uncaught exception that cannot be handled. In MFC, AfxAbort is the default termination function.
The C/C++ Run-Time Library provides the _abort( ) function for non-MFC code. Most dynamic-link 
libraries register termination functions as well.



termination handler

A mechanism by which a developer ensures that a block of termination code is executed, so that 
resources such as memory, handles, and files are properly closed regardless of how a section of 
code finishes executing. A termination handler consists of a guarded body of code and a 
termination block. See also C++ exception handling, structured exception handling (SEH), try 
block.



ternary operator

An operator that takes three operands — for example, the conditional-expression (? :) operator in 
C/C++. See also binary operator, unary operator.



text editor

A program used to manage, edit, and print text files.



text file

A human-readable file composed of text characters. A text file is usually identified by a file extension 
of .TXT. See also binary file, rich-text format (.RTF) file.



text mode

One of two modes for file I/O operations specified in the file-opening function. In text mode, control 
characters that specify the end of a line are normalized during I/O operations. In binary mode, no 
translation occurs.



text-alignment flag

An indicator that determines how text output functions position a string of text on a display or device.



thread

The basic entity to which the operating system allocates CPU time. A thread can execute any part of
the application's code, including a part currently being executed by another thread. All threads of a 
process share the virtual address space, global variables, and operating-system resources of the 
process.



thread local storage

A Win32 mechanism that allows multiple threads of a process to store data that is unique for each 
thread. For example, a spreadsheet application can create a new instance of the same thread each 
time the user opens a new spreadsheet. A dynamic-link library that provides the functions for 
various spreadsheet operations can use thread local storage to save information about the current 
state of each spreadsheet (row, column, and so on).



thread switch

A change of context from one thread to another, either inside a single process or across 
processes.



three-state check box

A square box button control that can have one of three states, usually checked, unchecked (cleared), 
or indeterminate (grayed).



throw expression

In C++, a statement that transfers program control to a catch block in order to handle an exception. 
See also C++ exception handling, catch block, try block.



thumbnail representation

1      Or thumbnail view.      In OLE, the reduced image of a document stored within an OLE 
compound file. 

2      In general, a greatly reduced version of an image that contains just enough detail for the image to
be recognizable. Thumbnails are often used in a gallery view to allow the user to browse and select 
from a collection of images.



thunk

A small section of code that performs a translation or conversion during a call or indirection. For 
example, a thunk is used to change the size or type of function parameters when calling between 16- 
and 32-bit code.



time-out value

Or time-out delay.      The maximum amount of time one entity will wait for another entity to 
complete a transaction. For example, in ODBC a query time-out value determines the amount of 
time the database engine will wait for a query's action to complete.



timer identifier (ID)

A value that identifies a timer or the events associated with a timer.



timestamp

A value that specifies the time data was created, modified, accessed, or received. In files, the 
timestamp may also specify when the data was committed to disk.



TLS

A Win32 mechanism that allows multiple threads of a process to store data that is unique for each 
thread. For example, a spreadsheet application can create a new instance of the same thread each
time the user opens a new spreadsheet. A dynamic-link library that provides the functions for 
various spreadsheet operations can use thread local storage to save information about the current 
state of each spreadsheet (row, column, and so on).



token

1      In a source program, the basic element recognized by a compiler. Keywords, identifiers, 
constants, string literals, and operators are examples of tokens.

2      A group of security attributes created when a user logs on to the operating system. See also 
access token, primary token, impersonation token, privilege, security identifier (SID).



tool tip

A tiny pop-up window that presents a short description of a toolbar button's action. Tool tips are 
displayed when the user positions the mouse over a button for a period of time.



toolbar

A control bar based on a bitmap that contains a row of button images. These buttons can act like 
pushbuttons, check boxes, or radio buttons. See also dialog bar, status bar



top-level window

A window that has no parent window, or whose parent is the desktop window.



topmost window

The window that overlaps all the other windows even if it is not the active or foreground window.



trace message

Or trace output.      An error or diagnostic message employed in debugging to provide information 
about where in the program execution a problem occurred. In some cases, trace output can 
provide advance warning about problems that are about to occur.



tracker

In OLE, a border, or adornment, for OLE items that provides a visual cue about the current status of 
the item. By using different tracker styles, OLE items can be displayed with hatched borders, resize 
handles, or a variety of other visual effects.



tracking

1      In user-interface control, to cause an on-screen displayed symbol, such as a pointer, to match 
the movements of a mouse or other pointing device.

2      In data management, to follow the flow of information through a manual or an automated system 
(a tracking tool).

3      In data storage and retrieval, to follow and read from a recording channel on a disk or a magnetic
tape. 

4      In general, the act of following a path.



tracking size

The window size (maximum or minimum) that the user can produce by dragging a sizing border or 
splitter bar.



trail byte

In a double-byte or multibyte character set, the second byte of a two-byte character. See also lead 
byte.



transacted mode

A file-access mode that buffers all changes to a document and writes the changes to disk or 
discards them only when an explicit commit or revert request occurs. In this way, the original file can 
be reverted to. See also direct mode, rollback, transaction.



transaction

In data management, a means of completing an all or nothing series of changes to a file. If one 
change fails, or if there is a system failure during the transaction, the file reverts back to its original 
state before the transaction began. See also rollback.



transient

In Java, a variable type qualifier denoting that the indicated variable is not part of the persistent 
state of the object.



translation

1      In programming, to convert a program from one language to another — for example, to convert C 
source code to object code.
2      In graphics, to move an image horizontally, vertically, or both, without rotating the image.

3      More generally, to convert from one form to another — for example, to translate a scan code into a
key code.



translation phase

One of the steps a compiler follows in creating an executable program. In C/C++, these steps 
include character mapping, line splicing, tokenizing, preprocessing, character-set mapping, string 
concatenating, translating, and linking.



translation unit

1      A single source file, together with all of its include files, supplied as input to the compiler, which 
combines and translates the files to produce an object file. See also compilation unit.
2      In C/C++, a sequence of tokens that the compiler generates during the preprocessor phase.
The translation unit incorporates code from the preprocessor directives, such as the #include 
and #define directives, into the source code from a single file and excludes any code removed by 
conditional compilation directives.



Transport Control Protocol/Internet Protocol

A set of transport protocols for the Internet that provides both connection-oriented    (TCP) and 
connectionless (IP) data transfer. Commonly made up of four protocols: IP, TCP, UDP, and ICMP. See
also transport protocol, User Datagram Protocol (UDP).



transport layer

1      In remote debugging, a data link established between the host machine and the target 
machine. See also serial transport layer.

2      The layer in the ISO/OSI communications model that is responsible for quality of service and 
accurate delivery of information. Among other services, the transport layer handles error detection 
and correction.



transport protocol

A set of conventions that govern how data is transported across networks. In a connection-oriented 
transport protocol, such as Transmission Control Protocol (TCP), applications are required to 
establish a virtual circuit before data transfer can take place. In a connectionless transport protocol, 
such as User Datagram Protocol (UDP), an established circuit is not required for data transfer and an 
application need only open and bind a socket in order to send and receive data.



trigraph

In C/C++, a sequence of two question marks followed by a punctuation character, which the 
compiler replaces with another character. For example, the compiler will replace the trigraph ??- 
with the character ~. Trigraphs allow C programs to be written using only the ISO Invariant Code Set,
which is a subset of the 7-bit ASCII character set.



TrueType font

A scalable outline font whose glyphs are stored as a collection of line and curve commands plus a 
collection of hints. Windows uses the line and curve commands to define the outline of the glyph and 
uses the hints to adjust the length of the lines and the shapes of the curves to correct irregularities in 
their shapes that occur during rasterization. See also raster font, vector font.



try block

A guarded body of code in a try-except frame-based exception handler or try-finally 
termination handler. See also catch block, throw expression.



type cast

An explicit conversion of a variable, structure, object, or expression from one data type to another.



type checking

The examination by a compiler or interpreter of the operations in a program to make sure that the 
correct data types are being used. See also run-time type information (RTTI).



type declaration

A declaration in a program that specifies the characteristics of a new data type, usually by 
combining more primitive existing data types. See also data declaration.



type definition

1      A declaration that introduces a name which, within its scope, becomes a synonym for a type 
or a derived type. A type definition is usually used to construct shorter or more meaningful names 
for types already declared or to encapsulate implementation details that may change.

2      A definition that describes the characteristics of an object — for example, a Windows type 
definition describes the dimensions, colors, behavior, and position for an object of a particular 
window class.



type library file

Or OLE library.      An OLE compound document file containing standard descriptions of data types, 
modules, and interfaces that can be used to fully expose objects for OLE Automation. The type 
library file usually has a .TLB filename extension and can be used by other applications to get 
information about the automation server.



type modifier

A keyword that modifies the data type that follows — for example, unsigned can be used to modify an
integral data type such as int.



type qualifier

A keyword that provides specific properties to an identifier. The const type qualifier declares an 
object to be nonmodifiable. The volatile type qualifier declares an item whose value can legitimately
be changed by something beyond the control of the program in which it appears, such as a 
concurrently executing thread.



type safety

The assurance that a given function will be not presented, at run time, with data of a type it cannot 
handle. Type safety is assured through type checking and/or by the use of template classes that 
are designed to operate on data of many types. See also run-time type information (RTTI).



type-safe collection

A collection class that enforces type safety on data or objects. For example, a type-safe collection 
can be implemented by using one of the MFC template-based classes such as CArray or CList, 
which can store data of any type.



typed pointer

A pointer to a specified type.



typeface name

The name of a font — for example, Times New Roman.



UDP

A connectionless transport protocol that forms a user interface to the Internet Protocol (IP).



UDT

In OLE, a set of interfaces that allow data to be sent and received in a standard fashion, regardless of
the actual method chosen to transfer the data.



unary operator

An operator that takes only one operand — for example, the increment (++) operator. See also binary 
operator, ternary operator.



unbalanced parentheses

The number of opening parentheses does not equal the number of closing parentheses.



UNC

The standard format for paths that include a local area network file server, as in \\server\
share\path\filename.



undecorated name

In C++, the form that an identifier has in the source code (as a string of human-readable 
characters) as opposed to its decorated name, which consists of symbols that are meaningful only to 
the compiler and the linker.



underflow

Or loss of precision.      A condition in which a mathematical calculation produces a result too near 
to zero to be represented by the range of binary digits available to the computer for holding that value
in the specified precision. See also loss of significance.



underhang

The amount of white space between the edge of a character cell and the black part of the glyph. 
See also ABC width, overhang.



undo flag

A value, maintained by the edit control, that indicates whether an application can reverse the most 
recent operation on the edit control (to undo a text deletion, for example).



Unicode

A 16-bit character set capable of encoding all known characters and used as a worldwide character-
encoding standard. Windows NT uses Unicode exclusively at the system level.



Uniform Data Transfer

In OLE, a set of interfaces that allow data to be sent and received in a standard fashion, regardless of
the actual method chosen to transfer the data.



Uniform Resource Identifier

A variant of Uniform Resource Locator (URL).



Uniform Resource Locator

The address of a resource on the Internet. URL syntax is in the form 
protocol://host/localinfo, where protocol specifies the means of fetching the object 
(such as HTTP or FTP), host specifies the remote location where the object resides, and 
localinfo is a string (often a file name) passed to the protocol handler at the remote location. 
Also called Universal Resource Locator, Uniform Resource Identifier (URI).



union

1      In C/C++, a user-defined data type that can hold values of different types at different times. It is 
similar to a structure except that all of its members start at the same location in memory. A union 
variable can contain only one of its members at a time. The size of the union is at least the size of 
the largest member.

2      The keyword used to define union variables.
3      Two or more objects joined into one.



Universal Naming Convention

The standard format for paths that include a local area network file server, as in \\server\
share\path\filename.



universally unique identifier

Or globally unique identifier (GUID).        A 128-bit value that uniquely identifies objects such as OLE 
servers, interfaces, manager entry-point vectors, and client objects. Universally unique identifiers are 
used in cross-process communication, such as RPC, and OLE.



unresolved external

An error report that results from the linker not being able to identify and link to a data type or function 
that is used in source code. Unresolved externals usually mean that a DLL or object file was 
missing during linking.



unsigned integer

A data type that can only hold a whole number with a value greater than, or equal to, zero. In this 
implementation, the maximum value that an unsigned integer can hold is 0xFFFFFFFF 
(4,294,967,295).



update handler function

A function that administers changes made to an object or data file to make it more current.



update option

A choice that is made about when and how a system, object, or data file will be changed to make it 
more current. For example, OLE linked objects, or items, can be automatically updated whenever 
possible, when the source document is saved, or only on request from the client application.



update region

Or invalid region.      In Windows, identifies the portion of a window that is out-of-date or invalid and 
in need of repainting.



updates

Actions or processes that make a system, object, or data file more current.



upper bound

The upper limit in an allowable range of values.



URI

A variant of Uniform Resource Locator (URL).



URL

The address of a resource on the Internet. URL syntax is in the form 
protocol://host/localinfo, where protocol specifies the means of fetching the object 
(such as HTTP or FTP), host specifies the remote location where the object resides, and 
localinfo is a string (often a file name) passed to the protocol handler at the remote location. 
Also called Universal Resource Locator, Uniform Resource Identifier (URI).



Usenet

Another name for Internet Newsgroups. A distributed bulletin board system running on news servers, 
UNIX hosts, online services and bulletin board systems. Collectively, all the users who post and read 
articles to newsgroups. The Usenet is international in scope and is the largest decentralized 
information utility, including government agencies, universities, high schools, and organizations of all 
sizes as well as millions of stand-alone PCs.



User Datagram Protocol

A connectionless transport protocol that forms a user interface to the Internet Protocol (IP).



User Network

Another name for Internet Newsgroups. A distributed bulletin board system running on news servers, 
UNIX hosts, online services and bulletin board systems. Collectively, all the users who post and read 
articles to newsgroups. The Usenet is international in scope and is the largest decentralized 
information utility, including government agencies, universities, high schools, and organizations of all 
sizes as well as millions of stand-alone PCs.



user-defined message

Any message that is not a standard Windows message.



user-interface object

In Windows, an object that provides functionality to the user-interface. For example, menu items, 
toolbar buttons, and accelerator keys are all user-interface objects.



user-interface thread

In Windows, a thread that handles user input and responds to user events independently of threads 
executing other portions of the application. User-interface threads have a message pump and 
process messages received from the system. See also worker thread.



USRDLL

A version of the Microsoft Foundation Class Library used to statically link MFC into a stand-alone 
user DLL so that the user DLL can incorporate some of the MFC classes.



UTC

A global time standard equivalent to Greenwich mean time (GMT).



UUID

Or globally unique identifier (GUID).        A 128-bit value that uniquely identifies objects such as OLE 
servers, interfaces, manager entry-point vectors, and client objects. Universally unique identifiers are 
used in cross-process communication, such as RPC, and OLE.



validation rules

A set of functions that dialog data verification (DDV) employs to validate user entries in a dialog 
control. For example, the function DDV_MaxChars could validate that the string entered in the text-
box control is not greater than a specified length.



variable

In programming, a named storage location capable of containing a certain type of data that can be 
modified during program execution. See also data structure, data type.



variant

1      In OLE Automation, an instance of the VARIANT datatype, which can represent values of many 
different types, such as integers, floats, booleans, strings, pointers, etc.

2        In general, one of two or more data elements, functions, libraries, or whatever, exhibiting 
(usually slight) differences.



VBX

A custom control that can be used in Visual Basic as well as other Microsoft programming systems, 
including Visual C++. VBX controls are 16-bit dynamic-link libraries and are not supported in 32-bit 
applications. Visual Basic control files have a .VBX filename extension.



vector font

A scalable font in which the characters are drawn in arrangements of line segments rather than 
arrangements of curves or bits. Vector fonts are often used in applications that are optimized for 
output to plotters instead of printers. See also raster font, TrueType font.



Veronica

A database of the names of almost every menu item on thousands of gopher servers. This database 
can be searched from most major gopher menus. See also Archie.



version information

An application's company and product identification, product release number, and copyright and 
trademark notification. Version information is held in a standard form in the executable (.EXE) file or
dynamic-link library (DLL) file and is accessible by various tools and Windows functions.



version resource

A resource that contains either text or binary data about an application's version information.



Very Easy Rodent-Oriented Net-wide Index to Computerized Archives

A database of the names of almost every menu item on thousands of gopher servers. This database 
can be searched from most major gopher menus. See also Archie.



view

1      (noun) A window object through which a user interacts with a document.

2      Or aspect.      (noun) Generally, the manner in which data or a graphical image is displayed. 

3      (verb) To display information on a computer screen, as in to view a file.



viewer

Program for opening image files and files in other special formats, such as audio and video.



viewport

A rectangle in device space that is used to specify a transformation between page and device space. 
The viewport extents (height and width) are always measured in pixels for a video display or in dots 
for printers.



viewport origin

The corner of the viewport from which the height and width of the viewport are measured.



VIRTKEY

In an accelerator table resource, a flag used to indicate that the keystroke value in the definition is 
a virtual key code.



virtual base class

A base class whose derived classes contain only one shared instance of its members even if the 
indirectly derived classes have done multiple inheritance. The class declaration for the derived 
class must have the keyword virtual before the base class specifier in order for it to be a virtual base 
class. In the following example, class MultiC has only one subobject of class Base even though it 
has inherited from more than one class derived from Base:
class Base {  };
class DerivedA: virtual public Base {  };
class DerivedB: virtual public Base {  };
class MultiC: public DerivedA, public DerivedB {  };



virtual destructor

A destructor implemented by declaring a base class's destructor with the keyword virtual. A virtual 
destructor ensures that, when delete is applied to a base class pointer or reference, it calls the 
destructor implemented in the derived class, if an implementation exists.



virtual device driver

A low-level software component that manages a single resource, such as a display screen or a serial 
port, on behalf of all running processes. A VxD is always 32-bit protected mode code and is 
frequently written in assembly language.



virtual function

A member function of a base class, where the function is declared with the keyword virtual. If a 
base class contains a virtual function and a derived class defines the same function, the function from
the derived class is invoked for objects of the derived class, even if it is called using a pointer or 
reference to the base class.



virtual inheritance

In C++, a method of deriving classes by preceding the name of the base class with the keyword 
virtual. With virtual inheritance, indirectly derived classes contain only one shared instance of the 
base class's members even if they have done multiple inheritance. See also virtual base class.



virtual key code

In Windows, a device-independent value translated from the scan code by the keyboard device driver.
The code identifies the keyboard key. See also VIRTKEY.



virtual memory

A memory-management scheme that allows an application to see a    large, continuous block of 
primary memory (RAM) that, in reality, is a much smaller block of primary memory supplemented by 
secondary memory (such as a hard disk), with blocks of data being moved into and out of primary 
memory. See also swap file.



Virtual Reality Modeling Language

A vector-based language for modeling three-dimensional environments. It sends ASCII text files 
over the Internet, which are translated by the VRML viewing engine at the other end. VRML 
complements HTML.



visible region

In Windows, the portion of a window visible to the user.



Visual Basic control

A custom control that can be used in Visual Basic as well as other Microsoft programming systems, 
including Visual C++. VBX controls are 16-bit dynamic-link libraries and are not supported in 32-bit 
applications. Visual Basic control files have a .VBX filename extension.



void pointer

A pointer to an object of unknown type. See also typed pointer.



volatile

1      In C/C++ and J++, a type qualifier that declares an item whose value can legitimately be changed
by something beyond the control of the program in which it appears, such as a concurrently executing
thread. 
2      More generally, describes information that is stored in memory and not preserved when a 
process or application terminates.



VRML

A vector-based language for modeling three-dimensional environments. It sends ASCII text files 
over the Internet, which are translated by the VRML viewing engine at the other end. VRML 
complements HTML.



VxD

A low-level software component that manages a single resource, such as a display screen or a serial 
port, on behalf of all running processes. A VxD is always 32-bit protected mode code and is 
frequently written in assembly language.



watch expression

An expression that can be evaluated as the program progresses and can be viewed in the Watch 
window during debugging.



wave file

A Microsoft standard file format for storing waveform audio data. Wave files have a .WAV filename 
extension.



waveform audio

A technique of re-creating an audio waveform from digital samples of the waveform.



weak external

A special type of external reference that allows the linker to fix up an address with an alternate 
symbol. By using a weak external record, a library developer can provide a method for the linker to
use an alternate symbol if the code does not make any other references to the module in which the 
primary symbol resides.



Web browser

Software that renders Web pages on a local computer. See also World Wide Web.



what you see is what you get

A display method (pronounced WI-zy-wig) that shows documents and graphics as they will appear 
when printed.



white space

1      Spaces, tabs, and blank lines. White space sometimes refers to the C/C++ language-specific 
character constants that create white spaces; namely, ' ', '\t', and '\n'.

2      The empty areas in a window or the margins on a document.



wide character

Or Unicode character.      A 2-byte multilingual character code. Any character, including technical 
symbols and special publishing characters, can be represented as a wide character. Note that a 
multibyte character or a double-byte character can be 2 bytes in size, but neither is a wide, or 
Unicode, character. See also wide-character constant.



wide-character constant

A 16-bit character constant that can specify a member of the extended execution character set. 
Wide-character constants can be used to express characters in alphabets that are too large to be 
represented by type char. Use wide-character constants in place of multicharacter constants to 
ensure portability. Syntactically, a wide-character constant is a character constant prefixed by 
the letter L.



WIN.INI

A text file that stores initialization information for Windows and Windows-based applications. The 
WIN.INI file is configured with a number of sections and entries, depending on a particular system's 
hardware and software requirements. For example, entries in the [Desktop] section control the 
appearance of the desktop and the position of windows and icons.



Win32 platform

A platform that supports the Win32 API. These platforms include Intel Win32s, Windows NT, 
Windows 95, MIPS Windows NT, DEC Alpha Windows NT, and Power PC Windows NT.



window characteristic

An attribute of a window, such as size, position, or the presence of scroll bars.



window class

A set of attributes that Microsoft Windows uses as a template to create a window in an application. 
Windows requires that an application supply a class name, the window-procedure address, and an 
instance handle. Other elements may be used to define default attributes for windows of the class, 
such as the shape of the cursor and the content of the menu for the window.



window extent

The width (x-extent) or height (y-extent) of a window.



window handle

In the Win32 API, a 32-bit value (assigned by Windows) that uniquely identifies a window. An 
application uses this handle to direct the actions of functions to the window. A window handle has the 
HWND data type; an application must use this type when declaring a variable that holds a window 
handle.



window origin

1      The upper-left corner of a window's client area.

2      The corner of the window from which the extents are measured. See also viewport origin.



window procedure

A function, called by the operating system, that controls the appearance and behavior of its 
associated windows. The procedure receives and processes all messages to these windows.



window rectangle

The coordinate rectangle that encloses the entire window. The window rectange is defined by two 
ordered pairs of numbers that define the upper-left and lower-right corners of the rectangle. See also 
client area.



window style

A named constant that defines an aspect of the window's appearance and behavior not specified by
the window's class.



window-management function

A function that carries out an action on a window. For example SetWindowPos is a window-
management function that can change the size, position, or Z order of a window.



Windows initialization file

A text file that stores initialization information for Windows and Windows-based applications. The 
WIN.INI file is configured with a number of sections and entries, depending on a particular system's 
hardware and software requirements. For example, entries in the [Desktop] section control the 
appearance of the desktop and the position of windows and icons.



Windows Open Services Architecture

A specification for an open set of API functions that allow Windows-based desktop applications to 
connect to multiple computing environments, with a single version of each application able to work 
with multiple platforms. With WOSA, applications can access available information regardless of the 
type of network in use, the types of computers involved, or the types of back-end services available.



Windows Write file

A document file that is associated with the Windows Write text editor. The default filename 
extension for Windows Write files is .WRI.



wizard

A special form of user assistance that guides the user through a difficult or complex task within an 
application. For example, a database program can use wizards to generate reports and forms. In 
Visual C++, the AppWizard generates a skeleton program for a new C++ application.



word alignment

Data in memory that is aligned on word boundaries. In 32-bit systems, word alignment means that 
the first byte of a data object is located at an address that is a multiple of 4.



word boundary

A memory address that is a multiple of the machine's word size, in bytes. See also word alignment.



wordwrap

To break lines automatically in order to keep the text within the boundaries of a window or the 
margins of a document.



worker thread

A thread that handles background tasks while the user continues to use an application. Tasks such 
as recalculation and background printing are examples of worker threads. See also user-interface 
thread.



working set

1      The set of memory pages currently visible to the process in physical RAM memory. These 
pages are resident and available for an application to use without triggering a page fault. If free 
memory in the computer is above a threshold, pages are left in the working set of a process even if 
they are not in use. When free memory falls below a threshold,    unneeded pages are trimmed from 
working sets.

2      The average amount of memory, either physical or virtual, used by the process. The longer a 
process is running, the more accurate this value is.



workspace

A window or task-management technique that consists of a container holding a set of objects, where 
the windows of the contained objects are constrained to a parent window. A workspace is similar to 
the multiple document interface, except that the windows displayed within the parent window are of 
objects that are actually contained in the workspace.



workspace configuration file

A file created and maintained by the Developer Studio. The file contains all the information about the 
project workspace, including a list of all the projects, their associated source files, each project's 
output file, the settings and tools required to build each project, as well as the physical layout and 
characteristics of Developer Studio: window layout and characteristics, syntax coloring, editor 
preferences, and so on.



workspace window

In the Microsoft Developers Studio, a window that displays graphical representations of a project 
workspace. The panes in the window display projects and files, classes for C++ files, and the table
of contents for the online help system.



World Wide Web

Or the Web. The portion of the global Internet that uses hypertext links to connect pages and 
resources in a way that lets you reach any page from any other page. Web browsers enable you to
navigate the Web.



WOSA

A specification for an open set of API functions that allow Windows-based desktop applications to 
connect to multiple computing environments, with a single version of each application able to work 
with multiple platforms. With WOSA, applications can access available information regardless of the 
type of network in use, the types of computers involved, or the types of back-end services available.



wrapper class

A C++ class whose function is to provide an alternative interface for objects of another class. For 
example, C exceptions can be handled as typed exceptions, with the C++ catch handler, by using a 
C exception wrapper class.



wrapper function

A function whose purpose is to provide an interface to another function. Such an interface might    
create type safety where none existed in the original function.



write-only

An attribute of an object (a C++ ostream object, for example), a pipe, or a file specifying that data 
can only be written to it, not read from it.



WWW

Or the Web. The portion of the global Internet that uses hypertext links to connect pages and 
resources in a way that lets you reach any page from any other page. Web browsers enable you to
navigate the Web.



WYSIWYG

A display method (pronounced WI-zy-wig) that shows documents and graphics as they will appear 
when printed.



x-extent

The width of a window. See also y-extent.



y-extent

The height of a window. See also x-extent.



Z order

Indicates a window's position in a stack of overlapping windows. This window stack is oriented 
along an imaginary axis, the z-axis, extending outward from the screen. The window at the top of the 
Z order overlaps all other windows. The window at the bottom of the Z order is overlapped by all other
windows. An application sets a window's position in the Z order by placing it behind a given window or
at the top or bottom of the stack.



zooming

Enlarging a selected window or portion of a graphical image in order to see finer details in the image.



Java Hierarchy Chart
    

{ewc msdncd, EWGraphic, hie0a 0 /a "hier6JAVAH.SHG"}
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Introduction
    

The Microsoft Visual J++ ™ version 1.0 Development System for Microsoft Windows® 95 and 
Microsoft Windows NT™ (versions 4.0 and later) is an integrated development environment for 
creating Java applets and applications.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Microsoft Developer Studio
    

Microsoft Developer Studio is the development environment for Visual J++. It consists of a set 
of tools that run under Microsoft Windows 95 or Microsoft Windows NT (versions 4.0 and later). 
Developer Studio gives you the tools to complete, test, and refine your program. It includes a text 
editor, resource editors, project build facilities, an integrated debugger, and Books Online. You can
control the operation of all the tools from a single, integrated environment. Because these tools run 
under Windows, they use a variety of familiar methods in their operation. For example, you can 
select a variable name in an editor window while debugging and drag that name into the Watch 
window. The debugger then evaluates the variable and displays the result in the Watch window. 
Developer Studio also includes toolbars so you can quickly invoke commands by clicking a button. 
To help you choose the correct button, each one displays a descriptive label if the mouse pointer 
rests on it. If the default toolbars are not to your liking, you can customize them or create your own 
toolbars with the toolbar buttons of your choice.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Time-Saving Wizards
    

Visual J++ provides some powerful tools:

· Applet Wizard. Applet Wizard generates source files and .GIF files based on classes in the 
Java libraries. By selecting options in Applet Wizard, you can customize the starter files that 
Applet Wizard generates. Once you have selected your applet’s options in Applet Wizard, 
Visual J++ builds an applet from those starter files, without any further work on your part.

· Resource Wizard. The Resource Wizard can be invoked after a resource template has 
been created. The Resource Wizard may also be used on .RES files from existing Windows 
project. The Resource Wizard evaluates the resources in the resource template or .RES files 
and generates Java code based on dialog and menu resources it encounters. The code 
generated is placed in class files and layout files that can be added to the a Visual J++ project. 
Projects containing the Resource Wizard-generated Java code, when executed, will create 
dialogs and menus comparable to those described by the template.

    

To build an applet with Visual J++, run Applet Wizard to create the skeleton of your application, 
then add new classes, variables, and methods required for your applet by using the ClassView’s right
mouse pop-up menu.
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Developer Studio Projects
    

Microsoft Developer Studio organizes development in project workspaces. Each project consists of a
set of source files required for an application and one or more configurations for that project. A 
configuration specifies such things as the platform for which the application is intended, and the 
tools and settings to use when building. Within a project workspace, one project can be a 
subproject of another project. This organization creates a dependency relationship used by the build
system to automatically keep both the project and the subproject up to date when building the output 
files. The inclusion of multiple projects with subprojects in a workspace allows you to group, build, 
and maintain dependencies among related applications. By using multiple configurations, you can 
extend the scope of a single project but still maintain a consistent source-code base from which to 
work.

When the Project Settings dialog box is selected from the Build menu, you can quickly set options 
for any configuration in a project, any file in a configuration, or all the files in a project. If you have file
types in your project that the build system does not process by default, you can specify custom 
commands to process those files.
Developer Studio includes a Project Workspace window, which displays various aspects of the 
projects. In FileView, you can examine relationships among the files contained in the project, and 
take the appropriate actions on the files. With Visual J++ installed, you can examine classes and 
their members in ClassView, and quickly display a class hierarchy, add a member, or open the file 
containing the class.

Once you have specified the projects in your workspace, the configurations that your project is to 
build, and the tool settings for those configurations, you can build the project with the commands 
on the Build menu.
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Build Error Correction
    

If your build has errors, Developer Studio can help you fix them quickly. The Output window displays
a list of errors generated during a build. If you press the F4 key, Developer Studio displays an editor 
window with the source file and marks the line of code associated with the first error in the Output 
window so you can immediately correct the code. With menu commands and keyboard shortcuts,
you can then move quickly to the next or previous error.
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Integrated Debugger
    

After you have corrected all the build errors, you can use the integrated debugger to correct logic 
errors. The debugger allows you to monitor your program as it runs and to stop it at locations or 
situations of your choosing. You can set a breakpoint on a particular line of code, for instance, and 
have your application execute until it reaches that line.
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User Preferences
    

With Microsoft Developer Studio you can customize its operation to suit your preferences. You can 
select fonts, specify colors for particular types of text, and change the size of text in a window. For 
example, in text editor windows, you can display language elements, such as comments or 
keywords, in the color of your choice. When you establish a layout for the windows associated with 
a particular project workspace, Developer Studio retains that layout of open files and window 
positions the next time you start the project. When you are debugging an application, you can 
choose which windows and toolbars to display, and Developer Studio retains your selections for all 
subsequent debugging sessions. 

If you have some preferences for shortcut keys other than the defaults, you can change any of the
shortcut keys to your liking, add shortcut keys, set multiple shortcut keys for a command, and 
specify the windows in which any shortcut is active. You can use the Keyboard command on the Help
menu to display a list of the current keyboard shortcuts and print all or part of the list. Developer 
Studio also provides keyboard emulations for BRIEF® and Epsilon™ text editors. In a text editor 
window, you can record keystrokes and then play them back to recreate that sequence of 
commands.
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Extensive Information
    

Developer Studio provides several methods to learn about the development environment or the 
supporting software. The Test Drive contains a series of scenarios to help familiarize you with 
Developer Studio, with the methods and processes you need to use within Developer Studio, and 
with the development of Java applets and applications using Visual J++. From your source code in
an editor window, you can readily get information about a Java language element. If you select an 
element in an editor window, and press F1, Developer Studio displays reference information for that
element. 

InfoView in the Project Workspace window displays the table of contents for Books Online. Books 
Online contains the entire Visual J++ documentation set as well as reference information from a 
number of software development kits (SDKs). You can browse through the table of contents and
select topics to view. From any topic, you can search through all the text of Books Online for the 
occurrence of a selected word or combination of words with the Search command on the Help menu.
If you need information about an open dialog box, you can choose the Help button to view 
descriptions of its controls, and methods to access further information, if necessary.
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Visual J++ User's Guide
    

In the Visual J++ User’s Guide, you will find procedures that show you how to undertake various 
development tasks with Microsoft Developer Studio. Visual J++ User’s Guide also includes 
reference information on underlying command-line tools.
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InfoViewer Integrated into Developer Studio
    

InfoViewer—the new online documentation system—is integrated into Microsoft Developer Studio. 
The Table of Contents for Books Online appears in the InfoView pane of the Workspace window. 
Help topics appear in the InfoViewer topic window (an MDI child window). This integration offers 
important advantages:

· You can see both your source window and a topic window without having to switch between 
applications. You have the same layout control over a topic window as you have over a source 
window or debugger window—you can make it a docking window or position it within the 
workspace to suit your needs.

· It's easy to copy text from a topic window into a source window, using either the Clipboard or 
drag-and-drop.

    

You can customize the way you access Books Online, reassigning keyboard shortcut keys or 
creating custom toolbars with your own selection of InfoViewer buttons.

For more details, see Finding Information.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Dockable Windows
    

You can view Books Online with the topic window at full screen, as an MDI child window, in a 
floating state, or in a docked position. Try each state to see what suits your work style. If the topic 
window is an MDI child window, pressing ESC hides it. If the topic window is either floating or docked,
pressing ESC+ESC hides it (the first ESC returns the focus to the current source window and the 
second hides the topic window). Regardless of a topic window’s previous state, pressing ALT+1 
makes it visible.

Try docking your topic window when you are coding. When you press F1 on a keyword, the topic 
window appears docked, resizing your source window to accommodate the new docked window. If 
you make your docked window large, you have enough room to view both your code and help. This 
arrangement also makes drag-and-drop copy from the topic window to your source easy. Pressing 
ESC+ESC hides the topic window and your source window expands to its original size.

Tips for using Books Online in a docked window
To gain even more room for help text, you can 

· Hide the topic window toolbar by pressing CTRL+SHIFT+T
· Hide the topic title by pressing CTRL+T

Pressing CTRL+S will synchronize the current topic with its title in the InfoView pane if you want to
keep the topic title hidden.

    

All of the buttons in the toolbar have default access keys. Use your keyboard to move to the next 
topic, synchronize to the InfoView pane, or display the See Also list.

You can zoom the topic title down to keep the non-scrolling region small. You can also zoom 
down text topic. Set Zoom percentages in the InfoViewer tab on the Options dialog box. Use the 
topic window’s context menu to access the Options dialog box.
Double-click on the toolbar of a docked window to change it to a floating state. In a floating state, 
you can move the window to dock on any side of the application frame. You can also move a floating 
window completely outside of Developer Studio to the desktop itself. Double-click on the caption bar 
or toolbar of a docked window to return the window to its floating state.
For more details, see Finding Information.
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MSDN Compatibility
    

InfoViewer can display both Books Online and the Microsoft Development Library. If you have 
installed the Microsoft Development Library, you can view it from Visual J++—you no longer have to
use a separate application to get information outside of Books Online.

You can also use the Microsoft Development Library to get F1 Help from a source file. When 
Microsoft Development Library is the current Information Title, InfoViewer opens Microsoft 
Development Library topics when you press F1 on a keyword in a source file.

For more details, see Finding Information.
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Two Presentation Styles
    

The InfoViewer lets you view online information in two ways:

· By book
· By topic

    

You can view information organized as books and chapters by looking under the Visual J++ Books 
node in the Table of Contents.

For more details, see Finding Information.
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Printing Capabilities
    

Printing capabilities are available in Visual J++ version 1.0. You can now print entire chapters, or 
even entire books, in a single step. Just select what you want to print, and choose the Print 
command from the File menu.

For more details, see Finding Information.
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Easy Access to Samples
    

Samples have been integrated into the Books Online, making them easier to find and use. In 
addition, hard-disk space is saved because the samples now remain on the Visual J++ CD unless 
you copy them to your hard drive.

Samples are located in a top-level category in the InfoView pane. The behavior of each sample 
application is described by an abstract. This description makes it easy to browse among the samples
or search for the sample or samples that implement a particular piece of functionality. If you want 
to view the source files or run the program, you can do so without extracting the sample from Books 
Online. Source files are viewed directly in Developer Studio. If you decide you want to modify and 
recompile the sample application yourself, you can extract the source files for the desired sample 
application.

For more details, see Finding Information.
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Online Glossary
    

Visual J++ Books Online now includes a comprehensive glossary of technical terms. You can get 
glossary definitions in two ways:

· As topics under the Glossary category (under the Miscellaneous category) in the InfoView pane
· As pop-ups available by clicking gray terms in Help text

    

Terms defined in the glossary are "hot" when they appear in the core Visual J++ documentation set 
(the Test Drive, User’s Guide, Language Specification, and Build Errors categories)—you simply click
a term to display the definition in a pop-up window.

    

Note      You can change the color of glossary pop-ups (as well as other jumps) from the Format tab 
on the Options dialog box in the topic window.

    

For more details, see Finding Information.
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Finding Information
    

Welcome to InfoViewer, the documentation system that’s an integrated part of the Microsoft 
Developer Studio. Click any of the hot-links below for information on using the features of InfoViewer.

    

Enterin
g 
Books 
Online

Navigating
Books 
Online

F1 
Help

Jumping 
to 
Related 
Topics

Index Browsing
Query 
Results

Full-
Text 
Searc
h

The Back
Button 
and the 
History 
List

Table 
of 
Conte
nts

Bookmar
ks

    

Custo
mizing 
Books 
Online

Special 
Features

Custo
mizing
the 
Displa
y

Sample 
Program
s

Using 
Subse
ts

Copying 
and 
Printing

Addin
g 
Annot
ations

Toolbars

Viewin
g 
Differe

Keyboard
Shortcuts



nt 
Inform
ation 
Titles

Customiz
ing 
Keyboard
/Toolbars
Tips for 
Using 
InfoView
er

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Entering Books Online
    

Back to Introductory Screen 
F1 Help
Index
Full-Text Search
Table of Contents
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F1 Help
    

The fastest way to get help from InfoViewer is with the F1 key. Simply position the insertion point 
on the word you want information on and press F1. This works in source windows, so you can get 
information on a keyword or an API method, and the output window, so you can get information on 
error messages. It’s also available from InfoViewer Topic windows if you select a word with the 
mouse. 

{ewl msdncd, EWGraphic, jug2v 0 /a "build.bmp"} To get help on a word in a text 
window

 1 In the text window, position the insertion point on the word that you want help on. Press F1. 
If there are multiple topics in the information title that are indexed under the word you requested, 
the Select Reference dialog box appears, displaying all the topics found. If there is only one 
topic indexed under that word, that topic appears immediately.

 2 Double-click the topic you want to look at. You can also select the topic and press the Display 
button or press the ENTER key.
A Topic window appears, displaying information about the keyword you wanted help on.

    

If there are too many topics indexed under the keyword, you can instruct InfoViewer to use only a 
portion of its contents, or a “subset,” when responding to F1 requests. See Using Subsets. 
If you have multiple information titles (.MVB files) installed, occasionally the word you asked for help 
on may have entries in two or more information titles. In such a situation, InfoViewer lists the names 
of the information titles and lets you choose which one you want to view.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Index
    

Besides the F1 key, the fastest way to get information is to look in the index. InfoViewer provides an 
index to all the topics, similar to the index in a printed book. Every topic is indexed under one or more
keywords. 

{ewl msdncd, EWGraphic, jug3v 0 /a "build.bmp"} To search the index
 1 Click the right mouse button inside an InfoViewer Topic window and choose Search from the 

pop-up menu. (If no Topic window is open, pull down the Help menu and choose Search from 
there.) The default keyboard shortcut is CTRL+F when a Topic window has focus.

 2 Select the Index tab in the Search dialog box.
 3 Type the word you want information on. Notice that the list displays the portion of the index that 

matches the word you’ve typed. You can also select a word from the index directly. Press the List
Books button or press the ENTER key. You can also double-click an entry in the index.
The list box at the bottom of the dialog box displays all the topics indexed under the keyword 
you specified. 

 4 Select the topic you want to look at, and then press the Display button. You can also double-click
the entry in the list box.
A Topic window appears, displaying information about the keyword you entered. 

    

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Full-Text Search
    

If you can’t find the information you’re looking for in the index, InfoViewer also offers full-text search 
capability in the form of queries. This finds every occurrence of a given word or phrase, anywhere 
within the information title, or within a subset of the contents that you specify. 

{ewl msdncd, EWGraphic, jug4v 0 /a "build.bmp"} To perform a query (full-text 
search)
 1 Click the right mouse button inside an InfoViewer Topic window and choose Search from the 

pop-up menu. (If no Topic window is open, pull down the Help menu and choose Search from 
there.) The default keyboard shortcut is CTRL+F when a Topic window has focus.

 2 Select the Query tab in the Search dialog box. For more about queries, see Basic Query 
Syntax. 

 3 Type the word or phrase you want to find. If you’re searching for a phrase, delimit the phrase with
quotation marks. Press the Query button or press the ENTER key.
The Query Results window appears, listing all the topics containing the word or phrase you 
specified. If your query produced too many hits, see Narrowing the Focus of Your Query.

 4 Double-click the entry you want to look at, or select it using the cursor keys and press the 
RETURN key.
An InfoViewer Topic window appears, displaying the topic you selected. Search hits are 
highlighted in the topic text. (To toggle highlighting on and off, click the right mouse button 
inside a Topic window and choose Highlights from the pop-up menu; the default keyboard 
shortcut is CTRL+H. To ensure that the first hit is displayed when a topic is opened, click the right
mouse button inside a Topic window and choose Options. The Options dialog box appears, 
opened to the InfoViewer tab; select the “Jump to First Highlight” check box.)

    

You can keep the Query Results window open by “pinning it”; click the push-pin button near the 
upper left corner. 

You can also search for a word in the current topic by typing the word in the Find box on the 
Standard toolbar. If you press ENTER, InfoViewer will highlight occurrences of that word in the 
current topic. If you press SHIFT+ENTER, InfoViewer performs a query (full-text search).
To navigate within the query results, see Browsing Query Results.
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Narrowing the Focus of Your Query
    

You can choose the scope of your query (full-text search). The default scope is the entire 
contents of the information title, but you can also choose to search one of the following areas:

· The current topic. This lets you search for occurrences of a phrase in a topic. This is most useful 
when you have search highlighting turned on. (To toggle highlighting on and off, click the 
right mouse button inside a Topic window and choose Highlights from the pop-up menu; the 
default keyboard shortcut is CTRL+H.)

· The topics found as a result of the last search. This lets you narrow the focus of your search in 
successive steps.

· A subset of the contents. This lets you search just selected books, instead of the entire contents 
of help. You can do this from the Select Default Subsets dialog box; from the Help menu, 
choose Set Default Subsets. For more information, see Using Subsets.

    

You can also choose the topic area to search. The default is the full text of the topic (including the 
title), but you can also choose to search just the topic titles. 
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Basic Query Syntax
    

A query consists of the word or phrase you want to find. See Words, Phrases, and Wildcards.
You can use Boolean operators (AND, OR, NOT) and the proximity operator (NEAR) to specify 
additional search information. See Operators: AND, OR, NOT, and NEAR.

The basic rules for formulating queries are as follows:

· Queries are case-insensitive, so you can type your query in uppercase or lowercase.
· You may search for any combination of letters (a-z) and numbers (0-9) except for the words in 

the exception list (a, an, and, as, at, be, but, by, do, for, from, have, he, in, it, not, of, on, or, 
she, that, the, there, they, this, to, we, which, with, you) which are ignored during a search.

· Punctuation marks such as the period (.), colon (:), semicolon (;), comma (,), and hyphen    (-) are
ignored during a search.

· Use single or double quotation marks to delimit phrases; you cannot search for quotation marks. 
    

For more information, see Nested Expressions.
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Words, Phrases, and Wildcards
    

You can search for a word or a phrase in a query, and you can include wildcards in the search.
    

To 
searc
h for

Exam
ple

Results

A 
single
word

sel
ect

Topics that 
contain the 
word 
“select” 
(you will 
also find its 
grammatica
l variations, 
such as 
“selector” 
and 
“selection.”

A 
phras
e

"ne
w 
ope
rat
or"
-or-
    

'ne
w 
ope
rat
or'

Topics that 
contain the 
literal 
phrase 
“new 
operator” 
and all its 
grammatica
l variations. 
Without the 
quotation 
marks, the 
query is 
equivalent 
to 
specifying
    

new 
AND 
operat
or
which will 
find topics 
containing 
the 
individual 
words, not 
the phrase.

A 
wildca
rd 
expre
ssion

esc
*

Topics that 
contain the 
terms 
“ESC,” 
“escape,” 
“escalation,
” and so on.



The 
asterisk 
cannot be 
the only 
character in
the term.

80?
86

Topics that 
contain the 
terms 
“80186,” 
“80286,” 
“80386,” 
and so on. 
The 
question 
mark 
cannot be 
the only 
character in
the term.

*86 Topics that 
contain the 
terms 
“386,” 
“486,” 
“x86,” 
“QEMM386
,” “8086,” 
and so on. 
The 
asterisk 
cannot be 
the only 
character in
the term.

    

Note      The search engine uses stemming (finding minor grammatical variations of a word) unless 
your search term contains a number. If a search term contains a number, stemming is disabled. 
Quotation marks do not disable stemming.

    

For example:

ad
d

fin
ds

“add,” “adds,” 
“added”

wi
n3
2s

fin
ds

“win32s”

wi
n3
2

fin
ds

“win32”
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Operators: AND, OR, NOT, and NEAR
    

You can use Boolean and proximity operators to combine expressions and create more precise 
queries. 

    

To 
searc
h for

Exam
ple

Results

Both 
terms 
in the 
same 
topic

dib
AND
pal
ett
e
-or-
    

dib
& 
pal
ett
e

Topics 
containing 
both the 
words “dib” 
and 
“palette.”

Either
term 
in a 
topic

ras
ter
OR 
vec
tor
-or-
    

ras
ter
| 
vec
tor

Topics 
containing 
either the 
word “raster”
or the word 
“vector.”

The 
first 
term 
witho
ut the 
secon
d term

ole
NOT
dde
-or-
    

ole
! 
dde

Topics 
containing 
the word 
“OLE,” but 
not the word
“DDE.”

Both 
terms 
in the 
same 
topic, 
close 
togeth
er

use
r 
NEA
R 
ker
nel

Topics 
containing 
the word 
“user” within 
eight words 
of the word 
“kernel.” 

{ewl msdncd, EWGraphic, jug8v 0 /a "build.bmp"} To change the NEAR operator’s 
proximity setting
 1 Click the right mouse button inside an InfoViewer Topic window and choose Options from the 

pop-up menu.
The Options dialog box appears, opened to the InfoViewer tab. 

 2 In the NEAR Means Within edit control, specify how close two words must be to satisfy a query 



containing the NEAR operator.
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Nested Expressions
    

You can use parentheses to nest expressions within a query. The expressions in parentheses are 
evaluated before the rest of the query.
If a query doesn’t contain any nested expressions, it’s evaluated from left to right. For example:

    

pen NOT ole OR dde
    

finds topics containing the term “pen” without the term “OLE,” or topics containing the term “DDE.” 
On the other hand,

    

pen NOT (ole OR dde)
    

finds topics containing the term “pen” without either of the terms “OLE” or “DDE.” 

Nesting allows you to create more complex search expressions. For example:
    

pen AND ((ole OR dde) NEAR window)
    

finds topics containing the term “pen” along with the terms “OLE” and “window” close together, or 
containing “pen” along with the terms “DDE” and “window” close together. You cannot nest 
expressions more than five levels deep. 
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Table of Contents
    

If you’d like to see an overview of what’s available in the information title, use the Table of Contents. 
This shows you the titles of the books and chapters that make up the information title, allowing you to
browse among the various types and categories of information available. 

{ewl msdncd, EWGraphic, jug10v 0 /a "build.bmp"} To view the help Table of 
Contents
· From the Help menu, choose Contents, or press the InfoView tab at the bottom of the Project 

Workspace window.
The Workspace window switches to the InfoView pane, which displays the Table of Contents.

    

{ewl msdncd, EWGraphic, jug10v 1 /a "build.bmp"} To open a book
· You can open a book by clicking the ‘+’ symbol in front of the name or double-clicking the name 

itself. The keyboard shortcuts are ENTER, RIGHT ARROW or PLUS SIGN when the book is 
selected. 
Notice that the ‘+’ symbol changes to a ‘-’ symbol when a book has been opened. You can also 
use the UP ARROW or DOWN ARROW to move up or down.

    

{ewl msdncd, EWGraphic, jug10v 2 /a "build.bmp"} To close a book
· You can close a book by clicking the ‘-’ symbol in front of the name or double-clicking the name 

itself. The keyboard shortcuts are ENTER, LEFT ARROW or MINUS SIGN when the book is 
selected. 
Notice that the ‘-’ symbol changes to a ‘+’ symbol when a book has been closed. You can also 
use the UP ARROW or DOWN ARROW to move up or down.

    

{ewl msdncd, EWGraphic, jug10v 3 /a "build.bmp"} To view a topic
· Double-click its page icon.

The topic you selected is displayed in an InfoViewer Topic window. 
    

If you’re interested in only a portion of the contents, you can have the Table of Contents display a 
subset. See Using Subsets for more information. 
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Navigating Books Online
    

Back to Introductory Screen 
Jumping to Related Topics 
Browsing Query Results 
The Back Button and the History List 
Bookmarks 
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Jumping to Related Topics
    

From any InfoViewer Topic window, there are several ways to get related information. 

{ew
c 
ms
dnc
d, 
EW
Gr
ap
hic,
jug
12v
0 /
a 
"ug
uid
e.B
MP
"}

This toolbar 
button expands 
and scrolls the 
Table of Contents 
to show you where 
the current topic is, 
relative to the rest 
of the Table of 
Contents. The 
default keyboard 
shortcut is 
CTRL+S. You can 
also have the 
synchronization 
done automatically;
see Customizing
the Display.

{ew
c 
ms
dnc
d, 
EW
Gr
ap
hic,
jug
12v
1 /
a 
"ug
uid
e.B
MP
"}

These toolbar 
buttons move you 
to the topic that 
precedes or follows
the current one, as 
listed in the Table 
of Contents. The 
default keyboard 
shortcuts are 
CTRL+SHIFT+P and 
CTRL+SHIFT+N, 
respectively.
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This toolbar 
button returns you 
to the last topic you
viewed; you can 
backtrack up to 50 
steps. The default 
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keyboard 
shortcut is 
CTRL+B. You can 
also see a list of 
previously viewed 
topics; see The 
Back Button 
and the History 
List.
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This toolbar 
button displays a 
drop-down list 
containing related 
topics. The default 
keyboard 
shortcut is 
CTRL+SHIFT+S. For 
example, click the 
See Also button for 
this topic to see a 
list of its related 
topics .
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These are hot-
links. Clicking a 
hot-link can either 
move you to 
another topic or 
display a pop-up 
window. The 
default keyboard 
shortcut is the TAB
key to move to the 
next jump in the 
topic text, and the 
ENTER key to 
activate the jump. 
By default, jumps 
to other topics are 
colored green, 



while pop-ups are 
colored gray. To 
change the 
coloring, see 
Customizing the
Display.

If you want to find out more about a word that’s not a hot-link, you can select it with the mouse and 
then press the F1 key. This does the same thing as pressing F1 after you’ve selected a word in a 
source window: it searches the help index for that word and displays the topic indexed under that 
word.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Browsing Query Results
    

InfoViewer has several features to help you navigate through the results of your queries.

{ewl msdncd, EWGraphic, jug13v 0 /a "build.bmp"} To see the results of your last 
query
· From the View menu, choose InfoViewer Query Results. 

The Query Results window appears.
    

Double-click the name of a topic to go there directly. You can keep the Query Results list open while 
you read the topic by “pinning” it; click the push-pin button near the upper left corner. 

Search hits are highlighted in topic text. (To toggle highlighting on and off, click the right mouse 
button inside a Topic window and choose Highlights; the default keyboard shortcut is CTRL+H. To 
ensure that the first hit is displayed when a topic is opened, click the right mouse button inside a 
Topic window and choose Options from the pop-up menu. The Options dialog box appears, 
opened to the InfoViewer tab; select the Jump to First Highlight check box.)

{ewl msdncd, EWGraphic, jug13v 1 /a "build.bmp"} To navigate through the results 
list
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If the Query Results
window is pinned 
open, you can use 
these buttons in its 
toolbar to move to
the previous or next
topic in the results 
list.
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If you don’t want to 
keep the Query 
results window 
open, display the 
InfoViewer 
toolbar. (From the 
View menu, choose
Toolbars. In the 
Toolbars dialog 
box, select the 
InfoViewer check 
box.) You can use 
these toolbar 
buttons to move to 
the next or previous
topic in the results 
list. 

By default, the results list is sorted based on the number of hits found in each topic, in descending 
order; the number in the first column indicates the topic’s rank. 

{ewl msdncd, EWGraphic, jug13v 4 /a "build.bmp"} To sort the results list
· To sort the results list by book title, click the “Book” button at the top of the second column. To 

sort the results list by the topic title, click the “Topic” button at the top of the third column. 
    

Note that the Query Results window is also used to display the history list. To see the history list, 
click the History List tab at the bottom of the window.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



The Back Button and the History List
    

InfoViewer keeps track of the topics you’ve previously viewed, so you can easily return to topics 
you’ve seen before. 

{ewl msdncd, EWGraphic, jug14v 0 /a "build.bmp"} To return to the previous topic

{e
w
c 
m
sd
nc
d,
E
W
G
ra
p
hi
c, 
ju
g
1
4v
1 
/a
"u
g
ui
d
e.
B
M
P"
}

Press this button on 
the Topic window 
toolbar. The default
keyboard 
shortcut is CTRL+B. 

{ewl msdncd, EWGraphic, jug14v 2 /a "build.bmp"} To view a list of the topics 
you’ve previously visited
· From the View menu, choose InfoViewer History List. 

The History List window appears.
    

Double-click the name of a topic to go there directly. You can keep the History list open while you 
view another topic by “pinning it”; click the push-pin button near the upper left corner.

By default, the History list displays the topics in the order you visited them, starting with the most 
recently visited. 



{ewl msdncd, EWGraphic, jug14v 3 /a "build.bmp"} To sort the history list
· To sort the results list by book title, click the “Book” button at the top of the second column. To 

sort the results list by the topic title, click the “Topic” button at the top of the third column. 
    

Note that the History List window is also used to display the results of your last query. To see the 
query results, click the Query Results tab at the bottom of the window. 

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Bookmarks
    

Bookmarks are flags that you can attach to a topic which enable you to return to the topic 
immediately. Bookmarks are persistent, so the next time you load the Microsoft Developer Studio, 
you can return to a useful topic without having to repeat a time-consuming browse or search 
operation. Bookmarks also retain the position within the topic, so you can find your original location in
a lengthy topic without scrolling. You can even have multiple bookmarks within a single topic. 

{ewl msdncd, EWGraphic, jug15v 0 /a "build.bmp"} To create a bookmark at the 
current topic
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This toolbar button 
opens the Add 
Bookmark dialog 
box. If the toolbar 
is not visible, click 
the right mouse 
button inside the 
Topic window and 
choose Add 
Bookmark from the 
pop-up menu. The 
default keyboard 
shortcut is 
CTRL+SHIFT+B.

The Add Bookmark dialog box proposes the current topic title as the default bookmark name. You 
can press the OK button if you want to accept the default bookmark name, or you can type a different
name.

{ewl msdncd, EWGraphic, jug15v 2 /a "build.bmp"} To return to a bookmark
 1 From the Edit menu, choose InfoViewer Bookmarks.



 2 The InfoViewer Bookmarks dialog box appears. Select the name of the bookmark you want to 
return to and press the Display button. (You can also double-click the name of the bookmark to 
go there directly.)

    

An alternate method is to choose Go To from the Edit menu. This displays the Go To dialog box, 
from which you can jump to InfoViewer Bookmarks.

{ewl msdncd, EWGraphic, jug15v 3 /a "build.bmp"} To navigate through the 
bookmark list 

{e
w
c 
m
sd
nc
d,
E
W
G
ra
p
hi
c, 
ju
g
1
5v
4 
/a
"u
g
ui
d
e.
B
M
P"
}

Display the 
InfoViewer toolbar 
(from the View 
menu, choose 
Toolbars; in the 
Toolbars dialog 
box, select the 
InfoViewer check 
box). You can use 
these toolbar 
buttons to move to 
the next or previous 
topic in the results 
list. 
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Customizing Books Online
    

Back to the Introductory Screen 
Customizing the Display 
Using Subsets 
Adding Annotations 
Viewing Different Information Titles 

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Customizing the Display
    

Click the right mouse button inside the Topic window to display the pop-up menu. You can do several
things from this menu:

· To display or hide the toolbar or the topic title, select or clear Show Toolbar or Show Title, 
respectively. (Note that if you hide the Topic window’s toolbar, you can still make annotations or
add a bookmark using the pop-up menu or keyboard shortcuts.) The default keyboard 
shortcuts are CTRL+SHIFT+T and CTRL+T, respectively.

· To dock the Topic window, check Docking View. This allows you to dock the Topic window on any
edge of the application frame. When the Topic window is docked, source windows will not 
overlap it, so you can always see both help and your source code at once.

    

You can also set other options by choosing Options from the pop-up menu. (You can also pull down 
the Tools menu and choose Options from there.) The Options dialog box opens to the InfoViewer 
tab. From this dialog box you can toggle the display of the toolbar or topic title, as well as set the 
following attributes:

· Underline jumps:    This toggles the display of underlines on hot-links.
· Track topics in InfoView:    This causes the Table of Contents to automatically expand nodes and 

scroll to remain synchronized with the currently open topic. 
· Load information title at startup:    This causes Microsoft Developer Studio to open the last 

information title at startup. You can turn this off if you’re using Developer Studio without an 
information title and you don’t want to be prompted for the title at startup.

· Zoom Topic title/Zoom Topic text:    These let you specify the degree of enlargement used when 
displaying the title or topic text for an InfoViewer topic.

· Display highlights:    When a topic is displayed following a full-text search, this toggles 
highlighting of search hits in topic text. See Full-Text Search.

· Jump to first highlight:    When a topic is displayed following a full-text search, this causes the 
topic to be scrolled to display the first occurrence of the word or phrase that was searched for. 
See Full-Text Search. 

· NEAR Means within X words:    This lets you specify how close two words have to be to satisfy a 
query using the operator NEAR. See Operators: AND, OR, NOT, and NEAR.

· Context-Sensitive Help Subset:    This lets you specify the subset you want to use for F1 help. 
See Using Subsets.

    

To customize the text colors for the Topic window, select the Format tab of the Options dialog box 
and select InfoViewer Topic Window in the Category scroll box. You can change the color of the topic
text, text selections, highlights, jumps, or pop-ups.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Using Subsets
    

If you are interested in only a portion of the information available in the information title, you can 
instruct InfoViewer to use a “subset”—containing only the information you’re interested in—for 
operations such as browsing the Table of Contents, queries (full-text searches), or F1 help. To see 
the available subsets, choose Set Default Subsets from the Help menu. The Set Default Subsets 
dialog box displays the current subset for each operation, and lets you choose a different subset 
from a drop-down list. Notice that one of the subsets is named “Entire Contents,” which is the default 
subset. You can also define your own custom subsets. See Defining a New Subset.
When a subset is in effect for the Table of Contents, only nodes within that subset are displayed in 
the InfoView pane of the project workspace window. For more information, see Table of 
Contents. (If the InfoViewer Contents toolbar is visible, the subset currently in effect for the Table 
of Contents is displayed in the Select Subsets drop-down list.)

When a subset is in effect for queries (full-text searches), only the books within that subset are 
searched for the occurrences of the specified word or phrase. For more information, see Full-Text 
Search. 
When a subset is in effect for F1 help, only that subset is searched for information on the word that 
you requested information on. For more information, see F1 Help. 
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Defining a New Subset
    

A subset lets you focus your searches or your browsing to topics in a particular category. For 
example, if you’re interested only in the Java API, Volume 1: Core Packages, you could define a 
subset that contains only the topics from the Java API documentation. For more on available 
subsets, see Using Subsets.

{ewl msdncd, EWGraphic, jug19v 0 /a "build.bmp"} To define a new subset

 1 There are several ways to open the Define Subset dialog box. You can pull down the Help 
menu and choose Define Subset. You can also click the right mouse button in the Table of 
Contents window and choose Define Subset from the pop-up menu. You can also press the 
Subset button from the Query tab of the Search dialog box. If the InfoViewer Contents toolbar
is visible, you can use the Define Subset button. The default keyboard shortcut from within an
InfoViewer Topic window is CTRL+D.

 2 The Define Subset dialog box appears. Type a name to identify your subset (or choose an 
existing subset from the drop-down list to edit that subset’s contents). 

 3 Select the books you want for your new subset:
To add a book or book set to your selection, expand the list in the Available Books box, select it 
and then press the Add button.
To remove a book or book set from your selection, select its node from the Books in Subset box, 
and then press the Remove button.

 4 Optional: select the Include New Topics Only check box if you want only the topics that are new 
since the last release of the documentation. (These are the topics that are marked with a red dot 
in the Table of Contents.) This option is available only if New Topics have been marked for the 
current information title as they are in the Microsoft Development Library.

 5 Press the Save button, and then press Close.
    

When you first define a new subset, the subset automatically goes into effect in the context you 
created it. That is, if you define a new subset from the Help menu, the new subset appears in the 
Table of Contents listing. If you define a new subset from the Query tab of the Search dialog 
box, the new subset is used as the scope for full-text searching. Once you’ve saved a subset, you 
can use it in any context, not just the one in which you defined it. 

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Adding Annotations
    

You can add your own notes or comments to any topic in the form of an annotation. You can view 
this annotation whenever you view that topic again, until you delete the annotation. 

{ewl msdncd, EWGraphic, jug20v 0 /a "build.bmp"}  To annotate the current topic
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This toolbar button 
opens an annotation
pane at the bottom 
of the Topic window. 
If the toolbar is not 
visible, click the right
mouse button in the 
Topic window and 
choose Annotation 
from the pop-up 
menu. The default 
keyboard 
shortcut is 
CTRL+SHIFT+A.

Type your notes in the annotation pane. You can resize the pane by dragging the bar above it. 

To close the annotation pane, press the toolbar button again. Notice that the button changes color, 
indicating that an annotation exists. To view an annotation, press the same button. You can delete 
an annotation by deleting the text in the annotation pane.

To return to an existing annotation, choose Go To from the Edit menu. This displays the Go To 
dialog box, from which you can jump to InfoViewer Annotations.
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Viewing Different Information Titles
    

In InfoViewer, a help file is known as an information title and has a .MVB file extension.

{ewl msdncd, EWGraphic, jug21v 0 /a "build.bmp"} To open a different information 
title that has been loaded into InfoViewer

 1 While an InfoViewer Topic window has focus, open the Open Information Title dialog box by 
pressing CTRL+SHIFT+O (this is the default shortcut). Alternately, if the InfoViewer toolbar is 
visible, you can use the Open Information Title drop-down list. 
The Open Information Title dialog box appears.

 2 Select the name of the information title you want to view. 
    

The InfoView pane of the Project workspace now displays the Table of Contents for the new 
information title. If the InfoViewer toolbar is visible, it displays the name of the new information title.

You can also open an information title via the File Open dialog box. Specify the title’s .MVB name 
in the File Name box.

For each information title, InfoViewer maintains a separate history list, bookmark list, list of subsets, 
and last query results.
If you use other products that use the Microsoft Developer Studio as the development 
environment, you may need to load the Visual J++ information title (vjbks10.mvb) into InfoViewer 
the first time you open a Visual J++ project workspace or want information about a Java specific 
topic. If Visua J++ Books Online 1.0 is not an iten in the drop-down listbox on the InfoViewer 
toolbar, you’ll need to tell InfoViewer where to find the title.

{ewl msdncd, EWGraphic, jug21v 1 /a "build.bmp"} To open a different information 
title that has not been loaded into InfoViewer
To open the information title for Visual J++:

 1 While an InfoViewer Topic window has focus, select Open from the File menu or CTRL+O (this 
is the default shortcut). Alternately, if the File toolbar is visible, you can click the Open button.

The Open dialog box appears.
 2 Navigate to the directory that contains the VJBKS10.MVB file. (c:\MSDEV\HELP is the default 

installation directory—check directory path and name.)
 3 Select All Files (*.*) from the Files of Type drop-down list box.
 4 Select the Visual J++ information title, VJBKS10.MVB, or type this .MVB file name into the File 

Name edit box.
 5 Click on the Open button.

    

The InfoView pane of the Project workspace now displays the Table of Contents for Visual J++’s 
information title. If the InfoViewer toolbar is visible, it displays the name of the new information title.

Use this same process to load the .MVB files for other products and tools that work within Microsoft
Developer Studio.

For each information title, InfoViewer maintains a separate history list, bookmark list, list of subsets, 
and last query results.
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Special Features
    

Back to Introductory Screen 
Sample Programs 
Copying and Printing 
Toolbars 
Keyboard Shortcuts 
Customizing Keyboard/Toolbars 
Tips for Using InfoViewer 
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Sample Programs
    

InfoViewer provides access to all sample applications. These source files are accessible from the 
sample abstracts, which are topics describing what each sample application does. For each sample, 
you can view the individual source files, run the program, or copy the source files onto your hard 
disk to build the application yourself. 
The sample abstracts are found in the Table of Contents under the node named Samples, and 
are grouped by category. Each sample abstract contains the following button:

{ewc msdncd, EWGraphic, jug23v 0 /a "uguide.BMP"}
(If there are multiple versions of the sample application, there is a button for each version.)

Press this button to open the Sample Application dialog box. This dialog box displays a listing of 
all the files associated with the sample application. If you want to look at a particular file, select the 
file in the file list and press the View button. If you want to run the program, select the .CLASS file in 
the file list; the View button changes into the Run button. If you want to open the sample as a project 
workspace, open the .MDP file. If you choose a .MAK file, you’re given the choice of opening it as 
a text file or as a project workspace.
If you want to extract the files onto your hard drive, select the desired files and press the Copy 
button, or press the Copy All button to copy the entire sample. Both the Copy and Copy All buttons 
let you specify a target directory for the files being copied. 

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Copying and Printing
    

You can copy text in the Topic window for use in your application. You can also print a topic or a 
series of topics, or print the the Table of Contents. 

{ewl msdncd, EWGraphic, jug24v 0 /a "build.bmp"} To copy text from a Topic 
window
 1 Select the text you want to copy. (You can also select the entire topic by clicking the right mouse 

button within the Topic window and choosing Select All from the pop-up menu.)
 2 Drag the text to the desired location. (You can also copy it to the Clipboard by clicking the right 

mouse button and choosing Copy. In addition to plain text, InfoViewer also places Rich Text 
Format (RTF) on the Clipboard so that formatting information is retained if you paste the text 
into an application that accepts RTF.) 

    

{ewl msdncd, EWGraphic, jug24v 1 /a "build.bmp"} To print a single topic
· Click the right mouse button inside the Topic window and choose Print from the pop-up menu. 

The default keyboard shortcut is CTRL+P. To view the Print dialog box (which lets you 
selectively print to a file, print annotations, and so on), pull down the File menu when the Topic 
window has focus and choose Print. 

    

{ewl msdncd, EWGraphic, jug24v 2 /a "build.bmp"} To print multiple topics
 1 Open the Table of Contents by choosing the InfoView tab at the bottom of the Workspace 

window.
 2 Select the topics you want to print. To print an entire book, simply select the book-level node. To 

select a continuous range of topics within a book, expand the book and—while holding down the 
SHIFT key—use the cursor keys to select the topics you want. To select non-adjacent topics, hold 
down the CTRL key and either click the mouse on the desired topics, or use the ARROW keys and 
the spacebar.

    

Note      If you select a book-level node for printing, you will print all the topics contained within 
that book. Consequently, if a book is expanded and you select both the book-level node and 
some page-level topics contained within it, you will print the individual topics twice. 

    

 3 Click the right mouse button inside the selection to display the pop-up menu, and choose Print. 
(You can also choose Print from the File menu.) In the Print dialog box, choose the Selected 
Topics Or Books option button and press OK.

    

{ewl msdncd, EWGraphic, jug24v 3 /a "build.bmp"} To print the Table of Contents
· Click the right mouse button inside the Table of Contents to display the pop-up menu, and 

choose Print. (You can also choose Print from the File menu.) In the Print dialog box, choose 
the Content Listing button and press OK. 
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Toolbars
    

InfoViewer provides two floating toolbars; these toolbar buttons offer one-click execution for a 
number of help commands. These toolbars can be docked on any edge of the application frame, or 
they can float as miniframe child windows. 
To display (or hide) these toolbars, pull down the View menu and choose Toolbars. In the Toolbars 
dialog box, select (or clear) the InfoViewer or InfoViewer Contents check boxes. 

The InfoViewer Toolbar

{ewc msdncd, EWGraphic, jug25v 0 /a "uguide.BMP"}
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This button returns 
you to the home 
screen of the 
information title.
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This control lets 
you choose the 
information title 
you want to view.
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the Search dialog
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This button 
displays the Query 
Results window.
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These buttons let 
you navigate the 
Query Results list.
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displays the 
InfoViewer 
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Bookmarks dialog
box.
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These buttons let 
you navigate the 
list of bookmarks.

The InfoViewer Contents Toolbar

{ewc msdncd, EWGraphic, jug25v 7 /a "uguide.BMP"}
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This button 
displays the 
Define Subset 
dialog box.
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This control lets 
you choose the 
subset you want 
to view.

For information on moving toolbar buttons around, see Customizing Keyboard/Toolbars.
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Keyboard Shortcuts
    

If you prefer the keyboard to the mouse, you can use the shortcut keys listed below. The shortcuts
listed are the default for the Developer Studio keyboard mapping; if you chose another keyboard 
mapping on installation, you’ll have a different set of shortcut keys. For information on reassigning 
these commands to different keys, see Customizing Keyboard/Toolbars. 
To see a list of all current keyboard assignments, pull down the Help menu and choose Keyboard.

Working with panes
    

To Press
Show/
Hide 
Topic 
Title Bar

CTRL+T

Show/
Hide 
Topic 
window 
toolbar

CTRL+SHIF
T+T

Open or 
close the 
Annotatio
n pane

CTRL+SHIF
T+A

Add a 
Bookmar
k

CTRL+SHIF
T+B

Navigating in the Contents pane
    

To Press
Open 
current 
book one
level in 
the 
Contents 
pane

RIGHT 
ARROW    
or    PLUS 
SIGN

Close 
current 
book one
level in 
the 
Contents 
pane

LEFT 
ARROW    
or    MINUS
SIGN

Displaying topics
    

To Press
Display 
the last 

CTRL+B



viewed 
topic
Display 
the 
previous 
topic in 
the 
Contents 
list

CTRL+SHIF
T+P

Display 
the next 
topic in 
the 
Contents 
list

CTRL+SHIF
T+N

Display 
See Also 
list

CTRL+SHIF
T+S

Synchron
ize Table 
of 
Contents 
list

CTRL+S

Searching
    

To Press
Open the
Search 
dialog 
box

CTRL+F

Highlight 
search 
terms in 
topics 
(toggle)

CTRL+H

Open the
Define 
Subset 
dialog 
box

CTRL+D

Miscellaneous
    

To Press
Display 
the home
screen

CTRL+E

Print 
entire 
topic

CTRL+P

Open  CTRL+SHIF



another 
help title

T+O
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Customizing the Keyboard and Toolbars
    

InfoViewer provides two floating toolbars, described under Toolbars, and defines a set of default
keyboard shortcuts, listed under Keyboard Shortcuts. However, you can assign help 
commands to different keys or design a custom toolbar that contains only the buttons you want. To 
see a list of all current keyboard assignments, pull down the Help menu and choose Keyboard.

{ewl msdncd, EWGraphic, jug27v 0 /a "build.bmp"} To customize your keyboard
 1 From the Tools menu, choose Customize.

The Customize dialog box appears.
 2 Select the Keyboard tab.
 3 In the Editor list box, select the editor whose key assignments you want to change. By default, 

help shortcuts are defined only within the InfoViewer editor, that is, when an InfoViewer Topic 
window has focus. If you define a keyboard shortcut for the Main editor, the shortcut will 
work no matter which editor you’re using. 

 4 In the Categories list box, select Help.
The Commands list box displays all the predefined macros that are related to help. When 
you highlight an individual macro, the Description box describes what it does, and the Current 
Keys box displays the current key assignment(s), if any.

 5 Select a macro and press the new shortcut key you want the macro assigned to.
    

{ewl msdncd, EWGraphic, jug27v 1 /a "build.bmp"} To customize your toolbars
 1 From the Tools menu, choose Customize.

The Customize dialog box appears.
 2 Select the Toolbars tab.
 3 In the Categories list box, select Help.

The Buttons box displays all the predefined toolbar buttons that are related to help. When you 
select an individual button, the Description box describes what it does. 

 4 Select a button and drag it onto a toolbar currently visible in the workspace. 
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Tips for Using InfoViewer
    

· You can drag and drop text from the InfoViewer Topic window to a source window.
· You can toggle the display of the InfoViewer Topic title by pressing CTRL+T. You can toggle the 

InfoViewer Topic toolbar by pressing CTRL+SHIFT+T.
· You can define a subset to display a smaller set of books in the InfoView pane, to narrow the 

scope of a query, or to narrow the scope of an F1 search in a source file. See Using 
Subsets.

· TAB and CTRL+J move to the next hot-link in the InfoViewer Topic window.
· Dock your InfoViewer toolbar to either side of the application frame for easy access.

· In an InfoViewer topic, when you click jump text, you go to a related topic. To return to the 
original topic, press CTRL+B.

· Pin the InfoViewer Query Results window to browse and display topics. When the window is 
unpinned, it disappears when you open a topic. Choose InfoViewer Query Results from the View 
menu to display it again. See Browsing Query Results.

· In a source file, F1 displays information about the word at the insertion point. Using F1 works in
the InfoViewer Topic and Output windows, too! When you select text, F1 displays information 
about the selected text. See F1 Help.

· You can query for a search string in text or just in titles. Querying for a search string just in titles 
is a good technique to find a topic your have visited before.

· If there is more than one relevant topic, F1 keyword help in a source file will display a list of topics
for the current subset in the Select Reference dialog box. To narrow your search, use a subset 
specific to your programming. To broaden your search, use a subset with a greater range of 
books. You can change your current subset from the Select Reference dialog box or by using 
the Set Default Subsets command on the Help menu. See Using Subsets.

· There are two default InfoViewer toolbars: InfoViewer, which contains buttons for common 
operations, and InfoViewer Contents, which lists available subsets. See Toolbars.

· Choose Keyboard on the Help menu to see the current keyboard shortcuts. The keyboard list
is updated when you make a change to a shortcut assignment. Change assignments from the 
Customize command on the Tools menu. See Keyboard Shortcuts.

· You can dock the InfoViewer Topic window. Choose Docking View from the pop-up menu to 
switch the topic window into a floating state, then drag the topic window to the application frame 
to dock it.

· In the InfoViewer Topic window, CTRL+SHIFT+S displays the See Also list. It works even if you've 
hidden the toolbar with CTRL+SHIFT+T.

· You can dock the InfoViewer Contents toolbar at the top of the Workspace window by pressing 
SHIFT while dragging the InfoViewer Contents toolbar into position. The InfoViewer Contents 
toolbar allows you to quickly change subsets.

· In an InfoViewer topic, when you click pop-up text (dark gray color by default), you see the 
definition of the term.

· You can change the color of the glossary pop-up text to any color. Use the Format tab in the 
Options dialog box to change pop-up text color. 

· You can turn off title tips in the InfoView pane by toggling Title Tips using the pop-up menu.
    

You can open Microsoft Development Library from within Microsoft Developer Studio. Press 
CTRL+SHIFT+O to open the Open Information Title dialog box. See Viewing Different 



Information Titles
· You can use Microsoft Development Library for F1 help in source files rather than Visual J++ 

Books Online. If you are a subscriber to MSDN, just open the latest version from the Open 
Information Title dialog box. Until you open another title, it will remain current between 
sessions.

· Files in online sample programs are opened up directly in Developer Studio. See the Samples 
node in Books Online or Microsoft Development Library. See Sample Programs.
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Working with Projects
    

The project workspace organizes your projects and their elements, and maintains your 
preferences for the display of information. The project workspace consists of a subdirectory and 
various files. The files describe the individual projects in the project workspace, and how to 
display them. 

There are three basic scenarios for using project workspaces. Before you create your project 
workspace, you should determine which scenario for project workspace organization suits your
needs best. * You can modify the three scenarios in a number of ways to fit your specific 
requirements.

When you create or open a project workspace, Microsoft Developer Studio displays the 
elements of your Project Workspace in the project workspace window, as shown in Figure 4.1.
Figure 4.1      The Project Workspace Window and Project Toolbar

{ewc msdncd, EWGraphic, jug0b 0 /a "uguideWKSPW.BMP"}
When you open a project workspace file, Developer Studio displays the Project Workspace 
window, along with other windows, in the last locations and states that you chose for them. You can 
dock or undock, size, move, or hide the Project Workspace window.

In the Project Workspace window, Developer Studio creates panes, which you access from the tabs
at the bottom of the window. Certain panes contain a specific view of all the projects in your 
workspace. Each pane has at least one top-level folder, which contains the elements that make up 
that view of the project; expanding the folder displays the details of that view. In a project 
workspace containing Visual J++ projects, for instance, the Project Workspace window contains 
the following panes by default.

    

Pan
e 
Title

Description

File
Vie
w

Displays the 
projects that 
you have 
created. 
Expanding the 
top-level 
folders shows 
files within the 
project.

Cla
ssV
iew

Displays the 
Java classes 
defined in your
projects. 
Expanding the 
top-level 
folders shows 
the classes; 
expanding a 
class shows its
members.



Info
Vie
w

Displays the 
table of 
contents for 
Books Online. 
Expanding the 
top-level 
folders shows 
books and 
topics.

Each folder within a view can contain other folders or various kinds of items. The items may consist 
of subprojects(???), files, classes, topics, and so on. 

It is important to keep in mind that the organization of the items in a folder represents the 
relationships of the items in the project, not the physical location of items. A project folder, for 
instance, contains icons representing the files used to build the project. The icons show whether or 
not the files are used in the build process, as well as the relationship of source files to their 
dependent files. Those files could reside in any directory on any drive accessible from your machine.

The default project configuration is shown in bold type in the panes. If you choose a build 
command, you build that default project configuration.
You can access information about elements of the project workspace from the views in the Project 
Workspace window. Selecting any item and pressing ALT+ENTER opens the property page for that 
item. Double-clicking any item in a pane displays that item in an appropriate way: source files in a 
text editor, dialog boxes in the dialog editor, information topics in the topic window, and so on.

Pop-up menus take action on selections in the Project Workspace window. When you make a 
selection, and then press the right mouse button with the mouse pointer over the selection, the pop-
up menu appears. It contains commands appropriate for the selection. 
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Project Workspaces
    

In Microsoft Developer Studio, you organize your work in a project workspace. A project 
workspace consists of a location—the workspace directory—and some files in that directory, 
which describe the workspace and its contents. When you first create a project workspace, 
you create a directory for the project workspace and a project workspace file with the 
extension .MDP. The project workspace file is what you save when you have completed working in 
your new project workspace and what you open when you want to resume work in your project 
workspace.
The project workspace directory is the root directory for the project workspace, and all 
subsequent projects that you add to this project workspace are added in subdirectories under the 
project workspace directory. By default, Developer Studio selects the Projects subdirectory under 
the Developer Studio installation directory as the initial location for all your project workspace 
directories. You can, however, choose another location. If you do choose another location, Developer
Studio retains that location as the initial location for subsequent project workspaces that you create. 
The project workspace directory contains the following files:
· The project workpace file (.MDP)
· The project workspace makefile (.MAK)

    

Usually all source files associated with the first top-level project are created in the project 
workspace directory. You can add source files to the project from any location, however, without
copying or moving them to this subdirectory.
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Elements of Project Workspaces
    

Project workspaces have the following elements: 

Proj
ect

A set of zero 
or more 
source files, 
with one or 
more 
configurations.
A project also 
specifies the 
type of 
application to 
build. Your 
project 
workspace 
can contain 
any number of
projects. A 
project can 
contain 
subprojects.

Con
figur
atio
n

Settings for a 
project that 
specify a 
platform on 
which the 
output file is to
run, and tool 
settings with 
which to build
the output. 
You can add 
any number of
configurations 
to a project. 
By default, 
when you 
create a new 
project, you 
create Debug 
and Release 
configurations.

Within a project workspace, projects can have the following relations:

Top-
level
proje
ct

A project that 
is not a 
dependency 
of any other 
project. Not a 
subproject of 



any other 
project. A 
project 
workspace 
has at least 
one top-level 
project.

Sub
proj
ect

A project that 
has a 
dependency 
relationship 
with another 
project. The 
build system 
determines if it
needs to 
build the 
subproject 
before it builds
the containing 
project. Any 
project can be
a subproject 
of any other 
project.
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Files Associated with Project Workspaces
    

When you create a project workspace, Developer Studio creates two or more associated files. In 
the case of Visual J++ projects, for instance, it creates a project makefile (.MAK) and a project 
workspace file (.MDP) to store information. 

The .MAK file stores the following kinds of information required to build the project:
· The names and locations of the source files that are used to build each project.
· The settings for the tools required to build each project, such as compiler options.
· The tools and actions required to build the project.

    

The .MDP file stores the following kinds of information for your particular workspace:

· The look and organization of Microsoft Developer Studio for the project workspace (choice and
locations of windows, for instance).

· Breakpoints that you have set.
· Other information related to your local setup, such as fonts and colors.

    

If you work in a group, you generally want to share the makefile with other members of your group, 
so that they can build the projects defined in the project workspace. To do this, see Maintaining 
Makefiles Under Source-Code Control *for more information. You probably should not share 
the project workspace file, because it contains information about your local organization and 
appearance.

Developer Studio may also generate a number of other transient files as you use it, depending on the
project type and the settings that you choose. Developer Studio manages these files without any 
explicit intervention on your part.
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Using Project Workspaces: Three Basic Scenarios
    

There are three basic scenarios for using project workspaces. These consist of the following cases:

· A top-level project only
· A top-level project with a single subproject
· An empty top-level project with multiple subprojects, which also may have subprojects

    

These are very basic, general organizations. You can modify or expand them in innumerable ways to
serve your particular development needs.
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Top-Level Project
    

This organization is suitable for the development of a single program. Choose this organization if you
want to develop, for instance, a single applet generated by Applet Wizard, or a stand alone Java 
application. Figure 4.2 shows the relationships among the elements of a top-level project.

Figure 4.2      Top-Level Project 
{ewc msdncd, EWGraphic, jug5b 0 /a "uguideSIMPL.BMP"}

{ewl msdncd, EWGraphic, jug5b 1 /a "build.bmp"} To create a top-level project
 1 From the File menu, choose New.

The New dialog box appears.
 2 From the New list, choose Project Workspace.

The New Project Workspace dialog box appears.
 3 Select the project type from the list of types.
 4 In the Name text box, type a name for the project workspace. 

This name is also the name of the initial top-level project.
 5 The Platforms list box should display the Java Virtual Machine as the platform for your Java 

program.
 6 In the Location text box, type another directory name in which you want to create this project 

workspace subdirectory if you do not want to use the default directory, PROJECTS. 
If you revise this location, Developer Studio retains the new location as the default for creating 
new project workspaces.

 7 Choose the Create button.
    

Now you can add files if necessary, modify the source code, add methods to classes, add 
variables to classes , or add a new class  to the project, change the settings for your 
application, and so on.

    

Note      If you chose to create an Applet Wizard project, the wizard creates a set of starter files for 
your application. You can now modify those files to complete your application.

    

You build a configuration of your application by selecting a configuration to build, using the 
Default Configuration drop-down list on the Project toolbar, and then choosing the Build command 
from the Build menu.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Top-Level Project with a Single Subproject
    

An organization that has a top-level project with a single subproject is suitable for the development of
an application that depends on another application. You could choose this organization if you want to
develop, for instance, a console application that uses a class file that you create. Figure 4.3 shows 
the relationships among the elements of a top-level project with a single subproject.

Figure 4.3      Top-Level Project with a Single Subproject 
{ewc msdncd, EWGraphic, jug6b 0 /a "uguideSIMSUB.BMP"}

{ewl msdncd, EWGraphic, jug6b 1 /a "build.bmp"} To create a top-level project 
with a subproject

 1 Create a top-level project.
 2 From the Build menu, choose Subprojects.

The Subprojects dialog box appears.
 3 Choose the New button.

The Insert Project dialog box appears, with the Subproject option selected, and the existing 
top-level project selected in the drop-down list. Retain these default choices. 

 4 In the Name text box, type a name for the subproject.
This name is appended to the existing project workspace directory to form the fully qualified 
path for the new subproject directory.

 5 From the Type list, select a project type.
 6 Select any of the available platforms for which to create initial Debug and Release 

configurations.
 7 Choose the Create button.

After you have responded to any wizard dialog boxes, the Subprojects dialog box reappears. 
Your newly created subproject is selected for inclusion.

 8 Choose the Close button.
    

You have completed creating a top-level project with a single subproject. In FileView, the top-level 
project icon, when expanded, displays an icon representing the dependency relation for the 
subproject. The subproject also has a top-level representation. 

Now you can add files if necessary, modify the source code, add methods to classes, add 
variables to classes , or add a new class  to the project, change the settings for your 
application, and so on.

When you build in this project workspace, you can build either the subproject or both the top-
level project and the subproject. 

{ewl msdncd, EWGraphic, jug6b 2 /a "build.bmp"} To build the subproject only

 1 Select the subproject with the configuration you want to build from the Set Default Project 
Configuration drop-down list on the Project toolbar.
–or–
From the Build menu, choose Set Default Configuration, and choose from the list in the Default 
Project Configuration dialog box.

 2 From the Build menu, choose Build.



    

{ewl msdncd, EWGraphic, jug6b 3 /a "build.bmp"} To build both the top-level 
project and the subproject

 1 Select the top-level project with the configuration you want to build from the Set Default Project 
Configuration drop-down list on the Project toolbar.
–or–
From the Build menu, choose Set Default Configuration, and choose from the list in the Default 
Project Configuration dialog box.

 2 From the Build menu, choose Build.
If the subproject output file is out of date, the build system first builds it, and then it builds the 
top-level project. If it is not out of date, the build system builds only the top-level project.

    

If you want to force the system to rebuild all the output files, choose Rebuild All from the Build menu. 
This method ensures, for instance, that you are always testing both elements of your project 
workspace with the most up-to-date changes.

    

Note      If you have an output .CLASS file created by a project which calls a class created by a 
subproject, you need to do one of three things in order to run the program and have it find the class 
file. You can add the output directory for the class file to your path, you can specify the output 
directory for the class file to be same as the output directory for the program, or you can move the 
class file after it is built to a directory on the path, using a custom build command. In the case 
when you’re debugging, it is preferable to set the output directories to be the same for the program 
and the class file.

    

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Empty Top-Level Project with Multiple Subprojects
    

This organization is suitable for the development of a suite of related applications, some of which 
have other applications on which they depend. Choose this organization if you want to develop, for 
instance, two classes generated by Applet Wizard, one of which uses another class also generated 
by AppWizard, or two console applications, one of which uses a class file that you create. Figure 
4.4 shows the relationships among the elements of an empty top-level project with multiple 
subprojects.

Figure 4.4      Empty Top-Level Project with Multiple Subprojects 
{ewc msdncd, EWGraphic, jug7b 0 /a "uguideMULCON.BMP"}
The following procedure assumes that all the programs in your suite are Applet Wizard programs. 
The approach is appropriate for other project types, however.

{ewl msdncd, EWGraphic, jug7b 1 /a "build.bmp"} To create an empty top-level 
project with multiple subprojects

 1 Create a top-level project.
    

Note      In this case, select Java Workspace in the Type list. This option creates the project 
workspace and the top-level project without any source files. You will not add any files to the 
top-level project in this example.

The directory that you create in this case contains the project workspace files. It also serves as 
the root for the subdirectories that you create for the rest of the projects in your application suite. 

    

 2 From the Build menu, choose Subprojects.
The Subprojects dialog box appears.

 3 Choose the New button.
The Insert Project dialog box appears, with the Subproject option selected, and the existing 
top-level project selected in the drop-down list. Retain these default choices. 

 4 In the Name text box, type a name for the subproject.
This name is appended to the existing project workspace directory to form the fully qualified 
path for the new subproject directory.

 5 Select the Java Applet Wizard project type.
 6 Choose the Create button, and complete the Applet Wizard dialog boxes as they appear.

After you have responded to the dialog boxes, the Subprojects dialog box reappears.
 7 Repeat steps 3 through 7 for the second subproject. Select the top-level project from the drop-

down list of the Insert Project dialog box.
 8 Repeat steps 3 through 7 for the subproject contained by the first Visual J++ project. In the insert

Project dialog box, select the Applet Wizard project type, and select the first Applet Wizard 
project from the drop-down list.

 9 Choose the Close button.
    

When you have completed adding the top-level project and all the subprojects, the FileView pane in 
your Project Workspace window looks like the one shown in Figure 4.5. The empty top-level project 
displays only icons representing dependency relations for the Applet Wizard applet subprojects. 
Each subproject also has a top-level representation. 



Figure 4.5      FileView with Multiple Subprojects    
{ewc msdncd, EWGraphic, jug7b 2 /a "uguideMULTI.BMP"}
Now you can add files if necessary, modify the source code, add methods to classes, add 
variables to classes , or add a new class to the project, change the settings for your 
application, and so on.

When you build in this project workspace, you now have a number of choices. You can build the 
following combinations:

· The subproject class file of the subproject Applet Wizard applet.
· The subproject Applet Wizard applet that contains the subproject. class file, as well as the 

contained class file.
· The subproject Applet Wizard applet that does not contain a subproject.
· Both Applet Wizard applets and the class files.
· Stand-alone Java applications.

    

{ewl msdncd, EWGraphic, jug7b 3 /a "build.bmp"} To build the subproject class 
file only

 1 Select the subproject class file with the configuration you want to build from the Set Default 
Project Configuration drop-down list on the Project toolbar.
–or–
From the Build menu, choose Set Default Configuration, and choose from the list in the Project 
Default Configuration dialog box.

 2 From the Build menu, choose Build.
    

{ewl msdncd, EWGraphic, jug7b 4 /a "build.bmp"} uild the subproject applet and 
its subproject class file

 1 Select a configuration of the subproject program to build from the Set Default Project 
Configuration drop-down list on the Project toolbar.
–or–
From the Build menu, choose Set Default Configuration, and choose from the list in the Project 
Default Configuration dialog box.

 2 From the Build menu, choose Build.
If the subproject class file is out of date, the build system first builds it, and then it builds the 
subproject program. If it is not out of date, the build system builds only the subproject program.

    

{ewl msdncd, EWGraphic, jug7b 5 /a "build.bmp"} To build the second subproject 
program only

 1 Select a configuration of the second subproject program to build from the Set Default Project 
Configuration drop-down list on the Project toolbar.
–or–
From the Build menu, choose Set Default Configuration, and choose from the list in the Project 
Default Configuration dialog box.

 2 From the Build menu, choose Build.
    



{ewl msdncd, EWGraphic, jug7b 6 /a "build.bmp"} To build the entire suite of 
applications

 1 Select a configuration of the empty top-level project to build from the Set Default Project 
Configuration drop-down list on the Project toolbar.
–or–
From the Build menu, choose Set Default Configuration, and choose from the list in the Project 
Default Configuration dialog box.

 2 From the Build menu, choose Build.
The build checks the subprojects, working its way down the chain of dependencies, and builds 
the selected configuration in all the subprojects that are out of date. In this case, the build 
system takes no action for the top-level project because there is nothing to build.

    

In this example, the top-level project does not build anything. You could choose to have it build 
something, however, if the structure of your application suite lent itself to that organization. You 
could, for example, choose to have it build an online help file by adding the help source files to 
the top-level project and applying custom build commands to the files to create the online help 
file as output.
If you want to force the system to rebuild all the output files, choose Rebuild All from the Build menu. 
This method ensures that you are always testing both elements of your project workspace with 
the most up-to-date changes.

    

Note      If you have an output .CLASS file created by a project that calls a class created by a 
subproject, you need to do one of three things in order to run the program and have it find the class. 
You can add the output directory for the class to your class path, you can specify the output 
directory for the file to be same as the output directory for the program, or you can move the class 
file after it is built to a directory on the path, using a custom build command. In the case when 
you’re debugging, it is preferable to set the output directories to be the same for the program and the
class files.
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Managing Project Workspaces
    

Project workspaces contain projects that you can build. A project consists of a single set of files and 
a set of one or more project configurations. Each project configuration, together with the set of files, 
determines the binary output file that you create.
When you create a project workspace, by default you always create one project with two 
configurations for each platform:

· A version with debugging information included (Debug)
· A version with no debugging information (Release)

    

After you have created that initial project workspace, you can add:
· New projects to your existing workspace.
· New configurations to an existing project.
· Subprojects to any project. 

A subproject establishes a dependency of one project on another. A project that builds an 
program that depends on another class file is one example. If the class file is a subproject of the 
project that builds the program, then the class file will be updated before the program is built. 
Each configuration of a subproject is made a dependency of the corresponding configuration in 
the containing project. Building a configuration of the program also builds the same configuration 
of the subproject.
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Creating a Project Workspace
    

When you start a software development task with Microsoft Developer Studio, you create a project 
workspace and an initial project in the workspace. The initial project has Debug and Release 
configurations for each platform that you choose. Before you create your project workspace, you 
should determine which of the basic scenarios for project workspace organization suits your 
needs best. *

· Choose another project type. In this case, you must create all the files, and select the files to 
add to the project. 

    

When you create a project workspace, you select a root directory in which to create your project 
workspace directory. By default, Developer Studio selects the PROJECTS directory under your 
installation directory. You can, however, choose another directory. If you choose another directory, 
Developer Studio uses that choice for all subsequent project workspaces that you create.

When you create a project workspace, you must specify a name that is used both for the project 
workspace directory and the initial project in the workspace. Developer Studio creates a 
subdirectory of this name in the root directory. This subdirectory contains the files for your project 
workspace and the files for your initial project. 
Developer Studio also specifies subdirectories for final output files for the various projects that you 
specify. These subdirectories enable you to build various configurations of a project without 
overwriting final output files with the same names. With the Settings command on the Build menu, 
you can open the General tab in the Project Settings dialog box and modify these 
subdirectories, if you choose.
When you create the initial project in a new project workspace, you automatically create two 
configurations: Debug and Release. The Debug version specifies settings to include debugging 
information. The Release version doesn’t specify settings to include debug information.

    

Note      If you add files from directories above the project workspace directory, Developer Studio 
uses absolute paths in the filenames for those files in the project’s .MAK file. Because of the absolute
paths, it is difficult to share the .MAK file. Other developers in your group may have other drive 
names or higher-level directory structures. See Maintaining Makefiles Under Source-Code 
Control *for further information about sharing makefiles.

    

{ewl msdncd, EWGraphic, jug9b 0 /a "build.bmp"} To create a project workspace
 1 From the File menu, choose New.

The New dialog box appears.
 2 Select Project Workspace from the list.
 3 Choose OK.

The New Project Workspace dialog box appears.
 4 From the Type list, select the type of application that you want to create.
 5 In the Name text box, type the name for the project workspace. This name is also used for the 

initial project in the Project Workspace window.
Developer Studio automatically creates a new subdirectory with this name for your project 
workspace and for the files for the initial project.

 6 Select the platform type or types from the Platforms list.



If you have chosen a Java Workspace or Java Applet Wizard project type , you will not have a 
selection of platform types. When your project builds, it will run on the Java Virtual Machine 
(VM) which is just another type of platform.

 7 If you want, type a different location for the root directory for this project workspace in the 
Location text box, or choose the Browse button and select a location.

 8 Choose the Create button.
    

If you chose a project type that does not generate starter files, you now need to add the files to your 
projects. See Adding and Removing Files from Projects *for more information.
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Choosing a Project Workspace Name
    

Microsoft Developer Studio accepts Project Workspace names that meet the following criteria:

· Must contain alphanumeric characters
· May not begin with a dollar sign ($)
· May contain spaces
· A maximum of 128 characters excluding a project’s path.
· If a path is specified, the path, including the project name, may not exceed MAXPATH - 32. In 

Win32 MAXPATH = 260, making the maximum number of characters allowed for a project name 
on a Win32 operating system 228.

    

    

Note      The Java language specification states that a valid Java identifier, used for project, label, 
constant, and variable names may be of any length and may contain digits or letters or a 
combination of both. A valid identifer must also begin with a letter, and dollar sign ($), or an 
underscore (_). Visual J++ supports this naming convention with the exception of the project name 
which must follow the criteria listed above.
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Project Types
    

Each project has a project type, which you choose when you create the project. The project type 
specifies what to generate and specifies some default settings required in order to build that output 
type. It specifies, for instance, the settings that the compiler uses for the source files, the default 
locations for output files, defined constants, and so on.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Platform Types
    

The platform type for a project configuration specifies the operating environment. For Visual J++ 
this platform is the Java Virtual Machine, also called the Java VM. The platform type specifies 
default settings required by a given platform, such as settings that the compiler uses for the 
source files, the default locations for output files, defined constants, and so on. It also specifies the 
tools required to build the final output files for that platform.
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Saving a Project Workspace
    

You can save the workspace files and all other files that you have modified with the Save All 
command.

{ewc msdncd, EWGraphic, jug13b 0 /a "uguide.BMP"} To save all files in a 
project workspace
· From the File menu, choose Save All.

Microsoft Developer Studio saves all files that you have modified—whether or not they are 
included in a project—without any further action on your part.
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Closing a Project Workspace
    

You can close the workspace files with the Close Workspace command.

{ewc msdncd, EWGraphic, jug14b 0 /a "uguide.BMP"} To close a project 
workspace
· From the File menu, choose Close Workspace.

If necessary, Microsoft Developer Studio prompts for actions concerning the windows that are 
open and the files that you have modified—whether or not they are included in a project.
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Opening an Existing Project Workspace
    

Opening an existing project workspace loads all project workspace information, and restores all 
the environment settings to their state when you last saved the project workspace.

{ewl msdncd, EWGraphic, jug15b 0 /a "build.bmp"} To open an existing project 
workspace
 1 From the File menu, choose Open Workspace.

The Open Project Workspace dialog box appears. 
The default selection in the List Files Of Type drop-down list is Project Workspaces (.MDP).

 2 Select the drive and directory containing the project workspace that you want to open.
 3 Select the .MDP file for the project workspace from the File Name list and choose OK.

–or–
Double-click the filename in the list.

    

The Project Workspace window appears, as shown in Figure 4.1, and displays views of the 
projects in the workspace.
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Opening Other File Types
    

You can open file types other than project workspace files in the Project Workspace window. In 
particular, you can open makefiles (.MAK), or you can open program files to debug them.

{ewl msdncd, EWGraphic, jug16b 0 /a "build.bmp"} To open an existing makefile 
with the extension .MAK
 1 From the File menu, choose Open Workspace.

The Open Project Workspace dialog box appears. 
 2 Select Makefiles from the drop-down list to display .MAK files.
 3 Select the drive and directory containing the makefile that you want to open.
 4 Select the .MAK file from the list and choose OK.

–or–
Double-click the filename in the list.
If you have a project workspace currently open, Developer Studio saves the workspace and 
asks if you want to close document windows associated with that workspace.

    

If your makefile has a different extension, or has the name MAKEFILE, you can use the Open 
command on the FIle menu to open it as a makefile.

{ewl msdncd, EWGraphic, jug16b 1 /a "build.bmp"} To open an existing makefile 
without the extension .MAK
 1 From the File menu, choose Open.

The Open dialog box appears. 
 2 Select All Files from the drop-down list to display all files. 
 3 From the Open As drop-down list, select Makefile.
 4 Select the drive and directory containing the makefile that you want to open.
 5 Select the file from the list and choose OK.

–or–
Double-click the filename in the list.
If you have a project workspace currently open, Developer Studio saves the workspace and 
asks if you want to close document windows associated with that workspace.

    

The Project Workspace window appears, and Developer Studio takes the appropriate action for the 
file opened.

You can also open an .CLASS file and create a project workspace for it in order to debug it.

{ewl msdncd, EWGraphic, jug16b 2 /a "build.bmp"} To open a .CLASS file for 
debugging
 1 From the File menu, choose Open Workspace.

The Open Project Workspace dialog box appears. 
 2 Select Java Class from the Files of Type drop-down list box. 
 3 Select the drive and directory containing the .CLASS file that you want to open.
 4 Select the .CLASS file and choose OK.

–or–



Double-click the filename in the list.
If you have a project workspace currently open, Developer Studio saves the workspace and 
asks if you want to close document windows associated with that workspace.

    

The Project Workspace window opens and displays the .CLASS file as a folder in the FileView pane. 
You can now choose debugging commands from the Build menu, and debug the program. When you
close the project workspace, Developer Studio asks if you want to save the new project 
workspace associated with this .CLASS file.
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Specifying Subprojects in a Project Workspace
    

Subprojects indicate dependency relationships in the project workspace. When you build a project
containing a subproject, the subproject is built first if it is out of date, and then the containing project 
is built. The dependency relationship is established by configuration. That is, if you build the Debug 
configuration of the containing project, you also build the Debug configuration of the subproject. 
Subprojects can contain other subprojects. All subprojects also have a top-level representation in the
FileView pane. 

When you specify a subproject, you can either create a new project and give it a subproject 
relationship, or you can choose an existing project and give it a subproject relationship.

{ewl msdncd, EWGraphic, jug17b 0 /a "build.bmp"} To create a new project as a 
subproject
 1 From the Build menu, choose Subprojects.

The Subprojects dialog box appears.
 2 From the Select Project To Modify list, select the project that is to contain the new subproject.
 3 Choose the New button.

The Insert Project dialog box appears, with the Subproject option selected, and the selected 
project displayed in the Subproject Of drop-down list. Retain these default choices.

 4 In the Name text box, type a name for the subproject.
This name is appended to the existing project workspace directory to form the fully qualified 
path for the new subproject directory.

 5 From the Type list, select a project type.
 6 Select any of the available platforms for which to create initial Debug and Release 

configurations.
 7 Choose the Create button.

After you have responded to any wizard dialog boxes, the Subprojects dialog box reappears. 
Your newly created subproject is selected for inclusion.

 8 Choose OK.
    

{ewl msdncd, EWGraphic, jug17b 1 /a "build.bmp"} To include an existing project 
as a subproject
 1 From the Build menu, choose Subprojects.

The Subprojects dialog box appears.
 2 From the Select Project To Modify list, select the project that is to contain the subproject.

The Select Subprojects To Include list displays the projects that you can include as subprojects 
of the selected project. Projects that are already subprojects for this project have a check mark 
next to them.

 3 From the Select Subprojects To Include list, select the project (or projects) that you want to 
include as a subproject.

 4 Choose OK.
    

If you have included a project in another project as a subproject, you can remove it from the project, 
and by doing so, remove its dependency relationship. This does not, however, remove the project 
from the project workspace.

{ewl msdncd, EWGraphic, jug17b 2 /a "build.bmp"} To remove a subproject from a 



project
 1 From the Build menu, choose Subprojects.

The Subprojects dialog box appears.
 2 From the Select Project To Modify list, select the project that now contains the subproject.

The Select Subprojects To Include list displays projects that are already subprojects with a check
mark next to them.

 3 From the Select Subprojects To Include list, select the project (or projects) that you want to 
remove as a subproject.

 4 Choose OK.
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Working with Views
    

In the Project Workspace window, Developer Studio creates panes, which you access from the tabs
at the bottom of the window. Certain panes contain a specific view of all the projects in your 
workspace. Each pane has at least one top-level folder, which contains the elements that make up 
that view of the project; expanding the folder displays the details of that view. In a project 
workspace containing Visual J++ projects, for instance, the Project Workspace window contains 
the following panes by default.

    

Pan
e 
Title

Description

File
Vie
w

Displays the 
projects that 
you have 
created. 
Expanding the 
top-level 
folders shows 
files within the 
project.

Cla
ssV
iew

Displays the 
Java classes 
defined in your
projects. 
Expanding the 
top-level 
folders shows 
the classes; 
expanding a 
class shows its
members.

Info
Vie
w

Displays the 
table of 
contents for 
Books Online. 
Expanding the 
top-level 
folders shows 
books and 
topics.

You can switch from one pane to another by selecting a tab at the bottom of the Project Workspace 
window, as shown in Figure 4.6. You can also switch using CTRL+PAGE UP and CTRL+PAGE DOWN.

Figure 4.6      Workspace Window 
{ewc msdncd, EWGraphic, jug18b 0 /a "uguideWKSPW.BMP"}
Each pane contains a hierarchical (tree) view consisting of various nodes. You can expand the 
nodes in the hierarchy to display their contents, or collapse the nodes to display the organization. 
The top-level node (or nodes) in a pane is the folder. Each folder can contain a variety of items. 
Some items are container items, such as a classes file, which contains a list of the classes contained



in the project. Container items can also be expanded. A bottom-level node, which you cannot further 
expand, represents an editable item. You open the item in an appropriate editor—text editors for 
source files or classes, dialog box editor for dialog box resources, and so on—to edit the 
resource.

    

Tip      While using any pane in the Project Workspace window, you can click the right mouse button 
when the mouse pointer is over the selection to display a pop-up menu of frequently used 
commands. The available commands depend on the current selection. For example, if the selection 
is a source file, the pop-up menu shows the Properties command and other commands to 
manipulate the pane.
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Using Folders
    

The top-level node (or nodes) in a pane is the folder. Each folder can contain a variety of items, 
including other folders. You can open a folder to display the items that it contains, or you can close a 
folder to simplify the view in the pane.

The types of panes displayed in the Project Workspace window depend on the type of project. In 
Visual J++ projects, for instance, Microsoft Developer Studio displays a pane that contains the 
classes in the project. 

{ewc msdncd, EWGraphic, jug19b 0 /a "uguide.BMP"} To open a folder
· Double-click the folder.

–or–
· Click the plus sign (+) to the left of the folder.

    

{ewc msdncd, EWGraphic, jug19b 1 /a "uguide.BMP"} To close a folder
· Double-click the folder.

–or–
· Click the minus sign (–) to the left of the folder.

    

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Working with Items
    

Each folder in a pane can contain a variety of items. Some items are container items, such as a 
classes file, which contains a list of the classes contained in the project. Container items can be 
expanded in the same way folders can be expanded. A bottom-level node that you cannot expand 
further represents an editable item. Rather than expanding these nodes, you open the item in an 
appropriate editor—text editors for source files or classes, dialog box editor for dialog box 
resources, and so on—to edit the resource. All items have properties, which you can view and edit 
on an item’s property page(s). Each type of item has a distinct set of properties.

{ewc msdncd, EWGraphic, jug20b 0 /a "uguide.BMP"} To open an editable item
· Double-click the item.

The appropriate editor for the item opens and displays the item.
    

{ewc msdncd, EWGraphic, jug20b 1 /a "uguide.BMP"} To view or change an 
item’s properties
· Select the item, and then press ALT+ENTER.

–or–
· Select the item, click the right mouse button, and from the pop-up menu, choose Properties.

–or–
· Select the item, and from the Edit menu, choose Properties.

    

The property page for the item appears. If the item has editable properties, you can edit them on the 
property page, and those edits take immediate effect.

{ewc msdncd, EWGraphic, jug20b 2 /a "uguide.BMP"} To delete files from a 
folder
· Select the item, and press the DEL key.

    

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Shortcut Methods for Views
    

While using any view in the Project Workspace window, you can click the right mouse button when 
the mouse pointer is over the selection to display a pop-up menu of frequently used commands. 
The commands available depend on the current selection. For example, if the selection is a source 
file, the pop-up menu shows the Properties command and other commands to manipulate the pane.

You can use the shortcut methods listed in Table 4.1 to navigate in the various views, to expand and 
contract nodes, to select items, and so on.

    

Table 4.1      
Shortcut 
Methods for 
Views

    

Meth
od

Result

HOME Moves to 
first node in 
tree

END Moves to 
last node in 
tree

PAGE 
UP

Moves up 
one page 
(number of 
visible items
determines 
page size)

PAGE 
DOWN

Moves 
down one 
page 
(number of 
visible items
determines 
page size)

CTRL+
PAGE 
UP

Activates 
previous 
Project 
Workspace 
window 
pane

CTRL+
PAGE 
DOWN

Activates 
next Project 
Workspace 
window 
pane

UP 
ARRO
W

Moves to 
previous 
node in list

DOWN 
ARRO
W

Moves to 
next node in



list
CTRL+
UP 
ARRO
W

Moves 
focus up 
one item

CTRL+
DOWN 
ARRO
W

Moves 
focus down
one item

SHIFT+
UP 
ARRO
W

Extends 
selection up
one item

SHIFT+
DOWN 
ARRO
W

Extends 
selection 
down one 
item

LEFT 
ARRO
W

Collapses 
current 
node if 
possible; 
otherwise, 
moves to 
parent node

RIGHT 
ARRO
W

Expands 
current 
node if 
possible; 
otherwise, 
moves to 
first child 
node

BACKS
PACE

Moves to 
parent node

ENTER Performs 
default 
action on 
node 
(opens/clos
es folder, 
opens item 
in the editor,
and so on)

PLUS 
SIGN

Expands 
current 
node if 
expandable

MINUS 
SIGN

Collapses 
current 
node if 
collapsible

ASTER
ISK

Fully 
expands 
current 
node, 



including all 
child nodes 

Click 
plus 
sign

Expands 
current 
node if 
expandable

Click 
minus
sign

Collapses 
current 
node if 
collapsible

Doubl
e-
click

Performs 
default 
action on 
node 
(opens/clos
es folder, 
opens item 
in the editor,
and so on)

CTRL+
click

Selects or 
deselects 
item 
(noncontigu
ous 
selection)

SHIFT+
click

Selects 
block from 
current 
selection to 
item 
(contiguous 
selection)

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Using FileView
    

The FileView pane shows relationships among the source files and the dependent files used to build
all project configurations included in the project workspace. The relationships in FileView are 
logical relationships, not physical relationships, and do not reflect the organization of files on your 
hard disk. FileView also shows subprojects within the project workspace, if any exist.
The default project configuration in the workspace is indicated in FileView by bold type. You can 
select the default configuration by using the Set Default Project Configuration drop-down list from the
Project toolbar. 
When you expand the top-level folder in FileView, it displays the files included in the project, and the 
Dependencies folder. If you expand the Dependencies folder, it displays files that the source files in 
the project depend on. Figure 4.7 shows an expanded FileView.

Figure 4.7      The FileView Pane 
{ewc msdncd, EWGraphic, jug22b 0 /a "uguideFVIEW.BMP"}
FileView uses file icons to convey additional information about the files in the project. Table 4.2 
shows the icons and their meanings.

    

Table 4.2      File 
Icons in FileView

    

Ic
o
n

Meaning

{
e
w
c
m
s
d
n
c
d
, 
E
W
G
r
a
p
h
ic
, 
j

Developer 
Studio can use 
this file in a 
build, and it is 
included in the 
build for this 
project.



u
g
2
2
b
1
/
a
"
u
g
u
i
d
e
B
L
D
I.
B
M
P
"}
{
e
w
c
m
s
d
n
c
d
, 
E
W
G
r
a
p
h
ic
, 
j
u
g

Developer 
Studio can use 
this file in a 
build, but it is 
not included in 
the build for this
project.



2
2
b
2
/
a
"
u
g
u
i
d
e
B
L
D
I
2
.
B
M
P
"}
{
e
w
c
m
s
d
n
c
d
, 
E
W
G
r
a
p
h
ic
, 
j
u
g

Developer 
Studio uses this 
file as an explicit 
dependency in a 
project. 



2
2
b
3
/
a
"
u
g
u
i
d
e
D
E
P
I.
B
M
P
"}
{
e
w
c
m
s
d
n
c
d
, 
E
W
G
r
a
p
h
ic
, 
j
u
g
2
2

Developer 
Studio cannot 
build this file 
using the default 
tools. Files in 
this category 
might include 
documentation 
or specifications.
You could 
specify custom 
tools for these 
files.



b
4
/
a
"
u
g
u
i
d
e
N
B
L
D
.
B
M
P
"}

{
e
w
c 
m
s
d
n
c
d
, 
E
W
G
r
a
p
hi
c,
ju
g
2
2
b
5

Developer 
Studio refers to 
this project as a 
subproject of the
project that 
contains it. 
When Developer
Studio builds the
containing 
project, it first 
builds the output 
of this subproject
if it is out of date 
with respect to 
its input files.



/
a
"
u
g
ui
d
e
S
P
R
O
J.
B
M
P
"}

If you have installed a source-code control system that conforms to the Microsoft Common Source 
Code Control Interface, the icons also represent some source-code control states. A grayed icon 
indicates that a file is under source-code control. A check mark next to the icon for a file under 
source-code control indicates that you have the file checked out.
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Using ClassView
    

Visual J++ derives the ClassView pane from the contents of the source files included in the project 
workspace. It shows all the Java classes for which definitions are available, and the members of 
those classes. The relationships in ClassView are logical relationships, not physical relationships.

    

Note      Visual J++ computes the contents of ClassView as a background process. This may mean 
that there is some delay from the time you open a project workspace or save a revised file until the
view is ready to be displayed. If you are completing other processes that use significant computing 
resources, the delay may increase.

    

In ClassView, you can:

· Add methods to the selected class.
· Add variables to the selected class.
· Add a new class to the project.
· Set a breakpoint on a method.

    

The folder name shown in bold type in ClassView represents the default project configuration. When 
you expand the top-level folder in ClassView, it displays the classes included in that project. If you 
expand any class, it displays the members in that class. Figure 4.8 shows an expanded ClassView.

Figure 4.8      ClassView 
{ewc msdncd, EWGraphic, jug23b 0 /a "uguideCLSV.BMP"}
ClassView uses icons to convey additional information about the classes and class members in the 
project. Table 4.3 shows the icons and their meanings.

Table 4.3      Icons in ClassView
    

Ic
o
n

Meaning

{e
w
c 
m
s
d
n
c
d,
E
W
G
ra
p
hi
c,

Class



ju
g
2
3
b 
1 
/a
"
u
g
ui
d
e
C
L
S
I.
B
M
P
"}
{e
w
c 
m
s
d
n
c
d,
E
W
G
ra
p
hi
c,
ju
g
2
3
b 
2 
/a
"
u

Protected 
method



g
ui
d
e
P
R
O
T
F.
B
M
P
"}
{e
w
c 
m
s
d
n
c
d,
E
W
G
ra
p
hi
c,
ju
g
2
3
b 
3 
/a
"
u
g
ui
d
e
P
R
V
F.

Private method



B
M
P
"}
{e
w
c 
m
s
d
n
c
d,
E
W
G
ra
p
hi
c,
ju
g
2
3
b 
4 
/a
"
u
g
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d
e
P
U
B
F.
B
M
P
"}

Public method

{e
w
c 
m
s

Protected 
variable



d
n
c
d,
E
W
G
ra
p
hi
c,
ju
g
2
3
b 
5 
/a
"
u
g
ui
d
e
P
R
O
T
M
.
B
M
P
"}
{e
w
c 
m
s
d
n
c
d,
E
W
G

Private variable



ra
p
hi
c,
ju
g
2
3
b 
6 
/a
"
u
g
ui
d
e
P
R
V
M
.
B
M
P
"}
{e
w
c 
m
s
d
n
c
d,
E
W
G
ra
p
hi
c,
ju
g
2
3

Public variable



b 
7 
/a
"
u
g
ui
d
e
P
U
B
M
.
B
M
P
"}

You can group the items in a class either alphabetically by name or alphabetically in access specifier 
groups—that is, private, protected, or public.

{ewl msdncd, EWGraphic, jug23b 8 /a "build.bmp"} To group members in a class
 1 Select one or more class nodes.
 2 Click the right mouse button to display the pop-up menu.
 3 Choose Group By Access to toggle the grouping.

If the command has a check mark, the members are already grouped by access specifier; if not, 
they are grouped alphabetically.
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Adding a Method from ClassView
    

From ClassView, you can add a method to a selected class. This mechanism allows you to readily 
add methods to an existing class definition. 

{ewl msdncd, EWGraphic, jug24b 0 /a "build.bmp"} To add a method
 1 Select the class to which you want to add a method.
 2 With the mouse pointer over the selected class, click the right mouse button to display the pop-

up menu, and choose Add Method.
The Add Method dialog box appears.

 3 In the Return Type text box, type the method’s return type.
 4 In the Method Declaration text box, type the method declaration. The Return Type text box 

contains the return type for the method, so in this    text box you type only the method name, 
followed by a list of the names and types of formal parameters enclosed in parentheses.

 5 Select an access specifier for the method from the Access drop-down list box.

 6 Select the modifier or combination of modifiers that you want for your method.
For example, if you want a static method, select the Static check box. If you want your method
to be static and synchronized, select the Static and Synchronized check boxes.
Note      Visual J++ will allow only valid combinations of the modifiers to be used together. When 
you select a modifier, those modifiers that are mutually exclusive from the selected modifier 
will be greyed out. For example, Static and Final modifiers may not be used together and this 
incompatibility is dynamically displayed as the modifiers are changed.

 7 Choose OK.
    

This procedure adds a corresponding method body in the .JAVA file for the class.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Adding a Variable from ClassView
    

From ClassView, you can add a variable to the selected class. This mechanism allows you to 
readily add variables that are not provided by Java Applet Wizard. 

{ewl msdncd, EWGraphic, jug25b 0 /a "build.bmp"} To add a variable
 1 Select the class to which you want to add a variable.
 2 With the mouse pointer over the selected class, click the right mouse button to display the pop-

up menu, and select Add Variable.
The Add Variable dialog box appears.

 3 In the Variable type text box, enter the Variable type.
 4 In the Variable name text box, enter the variable name.

 5 In the Initial value text box, enter an initializing value for the variable.
 6 Select an access specifier for the variable from the options in the Access drop-down listbox.
 7 Select the modifier or combination of modifiers that you want for your variable.

For example, if you want a static variable, select the Static check box. If you want your 
variable to be static and final, select the Static and Final check boxes.
Note      Visual J++ will allow only valid combinations of the modifiers to be used together. When 
you select a modifier, those modifiers that are mutually exclusive from the selected modifier 
will be greyed out. For example, Final and Volatile modifiers may not be used together and this 
incompatibility is dynamically displayed as the modifiers are changed.

 8 Choose OK.
    

This procedure adds a definition for the variable to the .JAVA file for the class.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Adding a New Class from ClassView
    

From ClassView, you can add a new class to the current project. This mechanism allows you to 
readily add classes that are not provided by Java Applet Wizard. 

{ewl msdncd, EWGraphic, jug26b 0 /a "build.bmp"} To add a class
 1 Select the top-level project folder to which you want to add a new class.

–or–
 2 With the mouse pointer over the selected class, click the right mouse button to display the pop-

up menu, and choose Create New Class.
The Create New Class dialog box appears.

 3 In the Name text box, type the name of the new class to be added to the project.
 4 In the Extends text box, type the name of the class that the new class will be derived from — its 

superclass.
 5 To add the new class to an existing package, type the name of the package in the Package text 

box.
–or–
To create a new package for the new class, type a new name in the Package text box.
[Question --    What happens if the user chooses <default>?]

 6 In the Modifiers group, select the modifer you want for your class.
For example, if you want a public class, select the Public check box. If you want your class to 
be public and final, select the Public and Final check boxes.
Note      Visual J++ allows only valid combinations of the modifiers to be used together. When you
select a modifier, modifiers that are mutually exclusive from the selected modifier will be 
greyed out. For example, Final and Abstract modifiers may not be used together and this 
incompatibility is dynamically displayed as the modifiers are changed.

 7 Choose OK.
    

This procedure adds skeleton code for the new class to the project and a new class node in the 
ClassView hierarchy.

[Question -- Is this where Class Resolution should be discussed? How do we get to the dialog?]

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Setting Breakpoints in ClassView
    

From ClassView, you can quickly set breakpoints for use in the integrated debugger. You can set
breakpoints on the definition of methods.

{ewl msdncd, EWGraphic, jug27b 0 /a "build.bmp"} To set a breakpoint

· Select the method, click the right mouse button to display the pop-up menu, and choose Set 
Breakpoint.

    

The breakpoint is set at the definition, and the breakpoint symbol appears in the source file at the 
breakpoint location.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Using InfoView
    

The InfoView pane shows the organization of Books Online. You can display any topic in its 
hierarchy. InfoView is described fully in the section of Books Online titled Using InfoViewer.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Using Projects
    

 A project consists of a project configuration and a set of files, which together determine the final 
binary output file that you create. Developer Studio creates the final output file from the following 
elements:

· Settings for the platform for which you are building, such as the locations and names of 
libraries. 

· Settings for the type of binary output file, such as application, or applet.
· Tools—compiler and so on—required to build for the specified platform, as well as their 

settings.
· The set of source files.

    

The information for building each individual project is stored in the makefile for the project 
workspace, along with the information for all other projects in the workspace.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Inserting and Deleting Projects
    

You can insert new projects into your project workspace. You could, for instance, create an initial 
project with Debug and Release configurations specifying an application for the Java VM 
environment, and add source files to the projects. Later, within the project workspace you could 
create another Visual J++ project with Debug and Release configurations for the Java VM 
environment, and add an entirely disjunct set of files to this project.

{ewc msdncd, EWGraphic, jug30b 0 /a "uguide.BMP"} To insert a new project 
into an existing project workspace
 1 From the Insert menu, choose Project.

The Insert Project dialog box appears, with the Top-Level Project option selected. 
 2 In the Name text box, type a name for the project.

This name is appended to the existing project workspace directory to form the fully qualified 
path for the new project directory.

 3 From the Type list, select the project type.
 4 Choose the Create button.

    

The new project that you just created becomes the default project in the project workspace. If you 
chose a type other than Applet Wizard you must now add files to your project. You can then build
your new project by choosing Rebuild All from the Build menu.

{ewc msdncd, EWGraphic, jug30b 1 /a "uguide.BMP"} To delete a project from 
a project workspace
 1 From the Build menu, choose Configurations.

The Configurations dialog box appears.
 2 In the Projects And Configurations box, expand the project that you want to delete.

Projects are the leftmost entities in the tree. You can click the plus or minus sign to expand or 
contract them to show or hide their configurations. 

 3 Select each configuration in the project you want to delete in turn, and choose the Remove 
button.
Respond Yes to the message box that appears each time. When you have removed the last 
configuration, the project is removed as well.

 4 Choose the Close button.
    

    

Note      Deleting a project removes it as a subproject from any other project in the project 
workspace.
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Adding and Removing Files from Projects
    

When you add a file to a project, you add the file to all project configurations in that project. For 
instance, if you have a project named MyProject, with Debug and Release configurations, and an 
additional project configuration named MyShipProj based on the Release configuration, adding a file 
adds it to all those project configurations.

{ewc msdncd, EWGraphic, jug31b 0 /a "uguide.BMP"} To add files to a project

 1 From the Set Default Project Configuration drop-down list on the Project toolbar, select the 
project to which you want to add files.
If the Project toolbar is not displayed, choose Toolbars from the View menu, and select Project 
from the list.

 2 From the Insert menu, choose Files Into Project.
The Insert Files Into Project dialog box appears.

 3 Select the file type to display.
 4 If necessary, select the drive and directory to view.

Note      If you add files from directories above the project workspace directory, Microsoft 
Developer Studio uses absolute paths in the filenames for those file in the project’s .MAK file. 
Because of the absolute paths, it is difficult to share the .MAK file. Other developers in your 
group may have other drive names or higher-level directory structures.

 5 Select one or more files from the File Name list. You can use the SHIFT or CTRL key in conjunction
with the mouse to make multiple selections.

 6 Choose OK.
    

This procedure adds the files to the selected project.

Repeat the steps for all types of files that you want to add, or to add files from different 
subdirectories. When you close the Files Into Project dialog box, Visual J++ automatically scans 
the files for dependencies.

Visual J++ also refers to the following two exclusion files:

SYSINCL.DAT      This file, which contains a default list of system include files, is installed by the 
setup program on your computer in the directory in which you installed Microsoft Developer Studio
(MSDEV.EXE).

MSVCINCL.DAT      This is a text file that you can create and put in your Windows directory. You can 
list in it additional files that you want to exclude, such as headers for external class libraries or 
some of the include files in a large project. You should use this file for additions because 
SYSINCL.DAT may be overwritten if you reinstall Visual J++, if you modify your installation with 
Setup, or if you update your installation. If you use the Developer Studio text editor to create this 
file, you must exit Developer Studio and then restart it for the file to become effective.

These lists should contain only files that are not likely to change often. Whenever Visual J++ 
updates dependencies, it excludes the files in these lists from dependency scanning and does not 
display them in the Dependencies folder. If you change only files in either of these lists, you must 
choose Rebuild All from the Build menu in order to build your selected project. If you merely choose 
Build, the dependency folder has no changes in it, and Visual J++ reports that your project is up to 
date. Alternatively, you could select the source files that include the changed dependencies, and 
choose Compile from the pop-up menu in order to explicitly build those files. After those files have 
been built, choose Build from the Build menu to build the project.
If you create a new source file, or open a source file that is not included in the current default project,
you can quickly add it to a project with the pop-up menu.



{ewc msdncd, EWGraphic, jug31b 1 /a "uguide.BMP"} To add an open source 
file to a project

 1 With the mouse pointer in the source file, click the right mouse button.
 2 From the pop-up menu, choose Add To Project, and select the project name from the cascading 

menu.
    

{ewc msdncd, EWGraphic, jug31b 2 /a "uguide.BMP"} To remove files from a 
project
· Select the file in FileView, and from the Edit menu, choose Delete. 

–or–
· Press the DEL key. 

    

You can hold down the CTRL or SHIFT keys and use the mouse to select multiple files in the Project 
Workspace window.

    

Tip      Press CTRL and click a selection to toggle the selection state for the clicked item. You can use 
this method to quickly remove a file from a multiple selection.

    

{ewc msdncd, EWGraphic, jug31b 3 /a "uguide.BMP"} To move or copy files 
from one project workspace to another
 1 In the FileView pane of the Project Workspace window, select the files that you want to move or 

copy.
You can hold down the CTRL or SHIFT keys to select multiple files in the Project Workspace 
window.

 2 From the Edit menu, choose Cut if you want to move the files, or Copy if you want to copy the 
files.

 3 Close the current project workspace.
 4 Open the destination project workspace.
 5 Select the project to receive the files.
 6 From the Edit menu, choose Paste.

    

If you move or copy selections that include files in Dependencies folders, Visual J++ explicitly moves 
or copies only the source files. Visual J++ automatically updates the dependencies before building 
the project, however, and they appear in the appropriate Dependencies folders.
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Creating and Deleting Configurations in a Project
    

A project configuration consists of settings that determine the characteristics of the final output file for
a project. When you create a new project configuration for a project, it initially has the settings from 
an existing project configuration. The new project configuration always uses the same set of files as 
that existing project configuration. You must also specify a platform for the configuration.

A new configuration is a way to make a variation of a project that you are currently building. It could 
merely specify a different platform, or it could specify different optimization options, for instance.

{ewl msdncd, EWGraphic, jug32b 0 /a "build.bmp"} To create a project 
configuration
 1 From the Build menu, choose Configurations.

The Configurations dialog box appears.
 2 In the Projects And Configurations box, select the project to which you want to add a 

configuration.
Projects are the leftmost entities in the tree. You can click the plus or minus sign to expand or 
contract them to show or hide their configurations.

 3 Choose the Add button.
The Add Project Configuration dialog box appears.

 4 In the Configuration text box, type a new name. 
This name, along with the platform type, will be used to identify the new configuration.

 5 From the Copy Settings From drop-down list, select the configuration from which the new 
configuration copies its initial settings.

 6 From the Platform drop-down list, select a platform for the new configuration. 

You can select the same platform as the project on which you are basing the new one if you 
want merely a variation of the existing settings.

 7 Choose OK.
The Configurations dialog box reappears.

 8 Choose the Close button.
    

A new project configuration is now available from the Set Default Project Configuration drop-down list
on the Project toolbar. You can now choose new settings for this configuration, and those 
settings will be retained in the project configuration.

    

Note      If you choose settings incompatible with the project type for the project or platform on which
you based this configuration, you may not get the result that you expect.

    

If you add files to the project containing this configuration, those files are also used to build the 
configuration. 

{ewl msdncd, EWGraphic, jug32b 1 /a "build.bmp"} To prevent a file from being 
built in a configuration
 1 From the Build menu, choose Settings.

The Settings dialog box appears. 
 2 Select the General tab.
 3 In the Settings For pane, select the file that you want to exclude from the build.



 4 Select the Exclude File From Build check box.
 5 Choose OK.

    

{ewc msdncd, EWGraphic, jug32b 2 /a "uguide.BMP"} To delete a configuration
from a project
 1 From the Build menu, choose Configurations.

The Configurations dialog box appears.
 2 In the Projects And Configurations box, expand the project from which you want to delete a 

configuration.
Projects are the leftmost entities in the tree. You can click the plus or minus sign to expand or 
contract them to show or hide their configurations. 

 3 Select the configuration that you want to remove.
 4 Choose the Remove button.

Respond Yes to the message box that appears.
 5 Choose the Close button.
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Updating Dependencies in a Project
    

After editing one or more source files to add #include directives, you can explicitly update the project
dependencies to add included files to the appropriate dependency folders.

{ewl msdncd, EWGraphic, jug33b 0 /a "build.bmp"} To update dependencies in all 
the files in the workspace
 1 From the Build menu, choose Update All Dependencies.

The Update All Dependencies dialog box appears.
 2 In the Projects box, select the project you want to update.
 3 Choose OK.

    

Visual J++ scans the project files recursively for #include directives, both bracketed (<incl.h>) and 
quoted ("incl.h"). It also refers to the following two exclusion files:
SYSINCL.DAT      This file, which contains a default list of system include files, is installed by the 

setup program on your computer in the directory in which you installed Microsoft Developer Studio
(MSDEV.EXE).

MSVCINCL.DAT      This is a text file that you can create and put in your Windows directory. You can 
list in it additional files that you want to exclude, such as headers for external class libraries or 
some of the include files in a large project. You should use this file for additions because 
SYSINCL.DAT may be overwritten if you reinstall Visual J++, if you modify your installation with 
Setup, or if you update your installation. If you use the Developer Studio text editor to create this 
file, you must exit Developer Studio and then restart it for the file to become effective.

These lists should contain only files that are not likely to change often. Whenever Visual J++ 
updates dependencies, it excludes the files in these lists from dependency scanning and does not 
display them in the Dependencies folder. If you change only files in either of these lists, you must 
choose Rebuild All on the Build menu in order to build your selected project. If you merely choose 
Build, the dependency folder has no changes in it, and Developer Studio reports that your project is 
up to date.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Specifying Settings for a Project Configuration
    

Specifying settings at the project configuration level is sufficient for most projects. But if you want, 
you can specify different settings within a project configuration for various files. 

Project configurations have a hierarchical structure of settings. The settings specified at the project 
configuration level apply to all files within the configuration. However, you can specify settings for 
individual files if you need to compile files with settings different from the general configuration 
settings. The settings that you specify at the file level in the project configuration override options set 
at the configuration level.

You can specify some types of settings, such as those found on the Java and Debug tabs, only at the
project configuration level. 

You can specify settings at the following levels within a project configuration:

· Project configuration level. Settings specified at this level apply to all actions. Any settings 
specified for the project configuration apply to every file in the project unless overridden at the file
level.

· File level. Settings specified at this level apply to file-level actions, such as excluding a file from 
the building of the project. Any settings specified for the file apply only to that file and override 
any settings specified at the project configuration level.

    

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Setting the Class Path Directories
    

A classpath value is registed by the Virtual Machine (VM) as \Windows\Java\Classes\Classes.zip. 
When a Java program runs, both Visual J++ and the VM look for this value in 
HKEY_LOCAL_MACHINE\Software\Microsoft\Java VM\Classpath registry key. The value in this key 
is the default CLASSPATH environment variable.
If you specify other directories for your classes from the Options dialog on the Tools menu (see 
Setting Directories), The VM and Visual J++ will also search for classes in those directories.

You can specify an additional directory where project-specific classes are located. This allows you to 
easily add a directory to be searched in addition to any directories listed in the Directories tab of the 
Options dialog from the Tools menu and the default CLASSPATH environment variable stored in 
the registry.

{ewc msdncd, EWGraphic, jug35b 0 /a "uguide.BMP"} To set an additional 
Class Path Directory
 1 From the Build menu, choose Settings.

The Project Settings dialog box appears, as shown in Figure 4.9.
 2 In the Settings For pane, select the project node for which you want to set an additional class 

directory.
 3 Select the General tab.

The General tab is one of three that contain options for the project. This tab specifies which 
directories the project uses for an additional class path and final output files.

 4 In the Class path directories text box, type the directory name for the .CLASS files.
 5 Choose OK.
Figure 4.9      Project Settings Dialog Box 

    

{ewc msdncd, EWGraphic, jug35b 1 /a "uguidePRJSET.BMP"}
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Selecting the Directories for Output Files
    

You can select the directories in which to put the final output files for each project configuration. By 
putting these files in different directories, you can maintain copies of the same files built in different 
ways—for instance, the Debug and the Release versions of your project.

{ewc msdncd, EWGraphic, jug36b 0 /a "uguide.BMP"} To select output 
directories
 1 From the Build menu, choose Settings.

The Project Settings dialog box appears, as shown in Figure 4.9.
 2 In the Settings For pane, select the project node for which you want to set directories. 
 3 Select the General tab.

The General tab is one of three that contain options for the project. This tab specifies which 
directories the project uses for an additional class path and final output files.

 4 Type the directory name for the final output files (.CLASS files, for instance) in the Output 
directory text box.

 5 Choose OK.
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Specifying Project Configuration Settings
    

You can set options for a project configuration only when it is selected.

{ewc msdncd, EWGraphic, jug37b 0 /a "uguide.BMP"} To specify project 
settings
 1 From the Build menu, choose Settings.

The Project Settings dialog box appears, as shown in Figure 4.9.
 2 In the Settings For pane, select the project configuration, such as Java Virtual Machine Debug 

shown in Figure 4.9. 
You can also select multiple project configurations, and specify settings common to all the 
configurations. 

 3 From the tabs at the top of the dialog box, select the type of settings that you want to specify.
 4 Specify the settings you want on the selected tab. 

When you have completed specifying the settings on a tab, you can select another and specify 
additional settings. CTRL+TAB displays the next tab, and CTRL+SHIFT+TAB displays the previous tab.

 5 When you have completed setting options, choose OK.
    

Note      If you specify settings incompatible with the project type that you chose when you 
created your project, you may not get the result that you expect.
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Excluding a File from the Build
    

By default, all files in a project are marked to be build in the project configuration file. A file is built 
with the settings from a project configuration when you build that configuration. However, for each 
individual file, you can exclude a file from being built.

{ewc msdncd, EWGraphic, jug38b 0 /a "uguide.BMP"} To exclude a file from 
being built
 1 From the Build menu, choose Settings.

The Project Settings dialog box appears, as shown in Figure 4.9.
 2 In the Settings For pane, expand the project, such as MyProj1 Java Virtual Machine Debug 

shown in Figure 4.9, and select the file or files.
 3 From the General tab at the top of the dialog box, select the Exclude file from build check box.
 4 When you have completed specifying which files you want to exclude, choose OK.

    

You can also specify common settings across multiple projects or project configurations. Within the 
projects in your project workspace, you can select any combination of files.

{ewc msdncd, EWGraphic, jug38b 1 /a "uguide.BMP"} To specify file settings in
multiple project configurations
 1 From the Build menu, choose Settings.

The Project Settings dialog box appears, as shown in Figure 4.9.
 2 In the Settings For pane, expand the project configuration, such as MyProj1 Java Virtual 

Machine Debug shown in Figure 4.9, and select the file or files. 
Click the plus signs or double-click the node names to expand the graph of project files if 
necessary, and use the SHIFT and CTRL keys with the mouse to make multiple selections.

 3 From the General tab at the top of the dialog box, select the Exclude file from build check box.
 4 When you have completed specifying which files you want to exclude, choose OK.
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Specifying Custom Build Tools
    

You can specify custom build tools for use with any project or with any individual files that do not 
already have a tool associated with them. These tools then process the files at the appropriate 
point in the build if the output file is out of date with respect to the input file. For instance, you can 
add an .L file to your project, specify a lexical analyzer to process the file and produce a .Y output 
file, and then specify a parser generator to process that file to create a Java source-code file for 
Visual J++. You could also select the output file for a configuration, to copy it to a specific directory 
for testing, for instance. Microsoft Developer Studio provides a number of macros for use in these 
commands.

    

Note      By default, a number of file types have tools associated with them, such as .JAVA and .HTML
files in Visual J++. You cannot specify a custom tool for these files.

    

You can specify more than one custom tool for a file or project; the tools run in the order that you 
specify them.

The custom tools run on files only in builds of the configurations in which you selected the files. That 
is, if your file set includes an .L file, and you select it only in one configuration, the tools that you 
specify run only in that configuration.

{ewc msdncd, EWGraphic, jug39b 0 /a "uguide.BMP"} To specify custom build 
tools
 1 From the Build menu, choose Settings.

The Project Settings dialog box appears.
 2 In the Settings For pane, select the source files or output files from project configurations for 

which you want to specify a custom tool or tools. 
Selecting the top-level node specifies the output file for a configuration.

 3 Select the Custom Build tab.
If you have made multiple selections, the Input File text specifies multiple selections.

 4 In the Description text box, type a description.
This description appears on the Build tab of the Output window when the command runs.

 5 In the Build Command(s) list, select the first line, and type the command that you want to run on 
the input file. 
If you type more than one command in the grid, the build process runs them in order, from top 
to bottom.

    

Note      The command must include all required options, including the input file name or names 
and output file name or names. You may want to use a directory macro to specify the location 
for the output file.

    

 6 In the Output File(s) list, select the first line, and type the name of an output file that is created by
the build commands specified in the Build commands grid.
If the commands create more than one output file, type additional names in the subsequent lines 
of the grid.

 7 Choose OK.
    

For example, assume that you want to include in your project a file named MYLEXINF.L. You first 
want a lexical analyzer to process MYLEXINF.L to produce a .Y file with the same base name 



(MYLEXINF.Y). You then want a parser generator to process MYLEXINF.Y to produce a .C file. 
First, you add MYLEXINF.L and MYLEXINF.C to your project using the Files Into Project command 
on the Insert menu. (If you have not already created a version of MYLEXINF.C, Microsoft Developer 
Studio recognizes that and asks if you want to add a reference to the file anyway.) You then choose
the Settings command from the Build menu, and select MYLEXINF.L in the appropriate configuration.
Next, select the Custom Build tab, and type commands similar to the following in the Build 
Command(s) list:

    

lexer $(InputPath) $(IntDir)\$(InputName).y
parser $(IntDir)\$(InputName).y $(ProjDir$)\$(InputName).c

    

This puts the intermediate output, MYLEXINF.Y, in the directory used for intermediate files, and 
generates MYLEXINF.C in the project directory.

In the Output File(s) list, type $(ProjDir)\$(InputName).C. When you build this project, the 
build system checks the date of MYLEXINF.C. If its date is earlier than MYLEXINF.L, the build 
system runs these custom commands to rebuild MYLEXINF.C.

Macros for Custom Build Commands
You can use the File and Directory drop-down lists to insert any of the following directory and 
filename macros in either grid at the current insertion point location. The File and Directory drop-
down lists are on the Custom Build tab of the Project Settings dialog box, accessed with the 
Settings command from the Build menu.

    

La
bel

Macr
o

Descripti
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Inte
rm
edi
ate

$
(IntDi
r)

Path to 
the 
directory 
specified 
for 
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ate files, 
relative 
to the 
project 
directory

Out
put

$
(OutD
ir)

Path to 
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directory 
specified 
for output
files, 
relative 
to the 
project 
directory

Tar
get

$
(Targ
etDir)

Fully 
qualified 
path to 
the 
directory 
specified 



to output 
files

Inp
ut

$
(Input
Dir)

Fully 
qualified 
path to 
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project 
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Pro
ject

$
(Proj
Dir)
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project 
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Wo
rks
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e

$
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pDir)
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project 
directory
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r

$
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evDir)
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mot
e 
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$
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Pat
h

$
(Targ
etPat
h)
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name for 
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project 
output 
file

Tar
get 
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$
(Targ
etNa
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the 
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file
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ut 
Pat
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$
(Input
Path)
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qualified 
name for 
the input 
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Inp
ut 
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$
(Input
Name
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name for 
the input 
file
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$
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$
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If you have made multiple selections, during a build the input macros are set in turn to each file that 
you have selected for each configuration that you have selected.
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Building a Project Configuration
    

From Microsoft Developer Studio, you can build or rebuild the program that a project configuration 
defines. When you build a project configuration, Developer Studio processes only the files in the 
project that have changed since the last build. When you rebuild a project configuration, Developer 
Studio processes all the files in the project. You can either choose to build a single project 
configuration, or the default project configuration, or you can choose multiple configurations to build 
in one operation.

When you create a project, Developer Studio sets default options for both Debug and Release 
configurations. The Debug configuration contains full symbolic debugging information that can be 
used by the integrated debugger in Developer Studio or by other debuggers that use the Microsoft 
debug format. Developer Studio also turns off all optimizations in the Debug configuration because 
they generally make debugging more difficult. The Release configuration does not contain any 
symbolic debugging information, and it uses any optimizations that you have set after creating 
the projects. Depending on your installation and the choices you made when you created your 
project, you may have other default project configurations with other options, or you may have 
specifically created other project configurations with other options. Each project configuration also 
specifies the directories in which the final files are created.
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Setting the Default Project Configuration
    

When you set the default project configuration, subsequent build commands act on the default 
configuration and build its output. If the project associated with the default configuration contains 
subprojects, the same configuration in the subprojects gets built if the output file for the configuration 
in the subproject is out of date.

{ewl msdncd, EWGraphic, jug42b 0 /a "build.bmp"} To set the default project 
configuration
 1 From the Build menu, choose Set Default Configuration.

The Default Project Configuration dialog box appears.
 2 In the Project Configurations list, select the default project configuration.
 3 Choose OK.

    

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Building the Default Project Configuration
    

You can choose the project configuration that you want to build by default. This is the project 
configuration that you build when you choose Build project from the Build menu. Project represents 
the program defined by the project configuration. If this project configuration contains any explicit 
project dependencies, and those project configurations are out of date, they are built first.

{ewc msdncd, EWGraphic, jug43b 0 /a "uguide.BMP"} To select a project 
configuration
 1 From the Build menu, choose Set Default Configuration.

The Default Project Configuration dialog box appears.
 2 In the Project Configurations list, select the default project configuration.
 3 Choose OK.

    

{ewc msdncd, EWGraphic, jug43b 1 /a "uguide.BMP"} To build the default 
project configuration
· From the Build menu, choose Build project, where project represents the program or library 

defined by the project configuration. 
    

If you want to ensure that all files associated with a project configuration get built, whether or not they
are out of date, you can choose the Rebuild All command.

    

Note      If you have updated any files that appear in either SYSINCL.DAT or MSCVINCL.DAT, you 
must choose Rebuild All to ensure that the changes are incorporated in the build. See Updating 
Dependencies in a Project*.

    

{ewc msdncd, EWGraphic, jug43b 2 /a "uguide.BMP"} To rebuild the default 
project configuration
· From the Build menu, choose Rebuild All.

    

Information about the build is displayed in the Output window. The Output window displays 
information from the build tools and lists any errors or warnings that occur during the build. If no 
errors are reported, the build completed successfully. If errors are reported, you need to debug 
them. For information on debugging build errors, see Debugging Compiler Errors.

{ewc msdncd, EWGraphic, jug43b 3 /a "uguide.BMP"} To stop a build
· From the Build menu, choose Stop Build.

    

Developer Studio stops the currently executing tool if possible; otherwise, it stops the build as soon 
as the currently executing tool finishes.

Since builds occur in the background, you can continue to use Developer Studio during a build. 
However, some menu commands and toolbar buttons are disabled during a build. You can use the 
tabs at the bottom of the Output window to view the previous output from another tool while you are 
running the current build, and then choose the Build tab to return to the current build output.
An audible message notifies you when the build is complete. Unless you have a sound card 
installed, all audible events issue a beep. If you have a sound card installed, you can use the Sound 
application in the Windows Control Panel to assign the three standard system events listed below to 



different sounds.
    

Syst
em 
Eve
nt

Indicates

Aste
risk (
* )

Build has 
completed 
without errors 
or warnings.

Que
stion
( ? )

Build has 
completed 
with warnings.

Excl
ama
tion 
( ! )

Build has 
completed 
with errors.

In some cases, you may need to stop building your project before the process finishes.
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Compiling Files
    

You can select and compile files in any project in your project workspace. 

{ewc msdncd, EWGraphic, jug44b 0 /a "uguide.BMP"} To compile selected files
 1 Select the files in the FileView pane of the Project Workspace window.
 2 With the mouse pointer over the selection, click the right mouse button to display the pop-up 

menu, and choose Build. 
    

If you have specified a custom tool (or tools) for a file, when you select Compile, Developer Studio 
runs that tool with the file as input, and produces the output specified.
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Building Multiple Project Configurations
    

Any project workspace can have more than one project configuration. Instead of selecting each 
project configuration in turn and building it as the default configuration using the Build project 
command on the Build menu, you can select multiple project configurations and build them all. 

    

Note      You can also build multiple project configurations by using subprojects, and building the 
appropriate containing project. See Using Project Workspaces: Three Basic Scenarios *for 
more information.

    

{ewc msdncd, EWGraphic, jug45b 0 /a "uguide.BMP"} To build multiple project 
configurations
 1 From the Build menu, choose Batch Build.

The Batch Build dialog box appears. By default, all project configurations in the project 
workspace are selected.

 2 If you don’t want to build certain project configurations, clear the check boxes in the Project 
Configurations list.

 3 Choose the Build button to build only those intermediate files of each project configuration that 
are out of date, or the Rebuild All button to build all intermediate files for each project 
configuration.
The results for each project configuration are separated in the Output window by a line 
containing the name of the project configuration being built.

    

{ewc msdncd, EWGraphic, jug45b 1 /a "uguide.BMP"} To stop building multiple
projects
· From the Build menu, choose Stop Build.

    

Developer Studio stops the currently executing tool if possible; otherwise, it stops the build as soon 
as the currently executing tool finishes. The build of the project configuration currently in progress 
ends. A message box appears, asking if you wish to continue building the remaining project 
configurations. If you choose Yes, then the batch build continues from the next configuration in the 
list. If you choose No, then the entire batch build is stopped.
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Opening an Existing Makefile
    

When you open an existing makefile (MAKEFILE or filename.MAK) that Developer Studio does not 
recognize as a makefile that it created, it displays a message box asking if you want to create a 
project to wrap the makefile. If you choose No, Developer Studio does not open the file. If you 
choose Yes, Developer Studio creates a project workspace and its associated file for the external 
makefile. The external makefile becomes a part of the project workspace.

{ewl msdncd, EWGraphic, jug46b 0 /a "build.bmp"} To open an existing makefile 
with the extension .MAK
 1 From the File menu, choose Open Workspace.

The Open Project Workspace dialog box appears. 
 2 Select All Files from the drop-down list to display all files.
 3 From the Open As drop-down list, select Makefile. 
 4 Select the drive and directory containing the makefile that you want to open.
 5 Select the file from the list and choose OK.

–or–
Double-click the filename in the list.
If you have a project workspace currently open, Developer Studio saves the workspace and 
asks if you want to close document windows associated with that workspace.
Developer Studio displays a message box asking if you want to convert the external makefile 
into a project workspace with an external project containing the external makefile.

 6 Choose Yes to convert the makefile. 
If you choose No, Developer Studio cancels the conversion process.

 7 Choose OK.
Developer Studio displays the Save As dialog box, with a default name for the Developer 
Studio project workspace file.

 8 Either enter a new name, or accept the default name, and select OK to create the project 
workspace file. If necessary, choose a drive or directory for the file.

    

Note      You cannot use the name of the existing makefile for the Developer Studio project 
workspace file. If you used that name, the project workspace file would overwrite the existing
makefile, and would then have no file to run.

    

    

If your makefile has a different extension, or has the name MAKEFILE, you can use the Open 
command from the FIle menu to open it as a makefile.

{ewl msdncd, EWGraphic, jug46b 1 /a "build.bmp"} To open an existing makefile 
without the extension .MAK
 1 From the File menu, choose Open.

The Open dialog box appears. 
 2 Select All Files from the drop-down list to display all files. 
 3 Select Makefile from the Open As drop-down list.
 4 Select the drive and directory containing the makefile that you want to open.
 5 Select the .MAK file from the File Name list and choose OK.



–or–
Double-click the filename in the list.
If you have a project workspace currently open, Developer Studio saves the workspace and 
asks if you want to close document windows associated with that workspace.
Developer Studio displays a message box asking if you want to convert the external makefile 
into a project workspace with an external project containing the external makefile.

 6 Choose Yes to convert the makefile. 
If you choose No, Developer Studio cancels the conversion process.

 7 Choose OK.
The Save As dialog box appears, with a default name for the Developer Studio project 
workspace file.

 8 Either enter a new name, or accept the default name, and select OK to create the project 
workspace file. If necessary, you can choose a drive or directory for the file.

    

Note      You cannot use the name of the existing makefile for the Developer Studio project 
workspace file. If you used that name, the project workspace file would overwrite the existing
makefile, and would then have no file to run.

    

    

Developer Studio opens a Project Workspace window for the project and shows FileView with only 
the external project-level nodes and the external makefile as a source file in each. You can use the 
menu commands to add or delete files from these projects. You can also use the Settings command 
on the Build menu to change the settings for external projects.
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Creating an External Project
    

You can create an external project to run external commands, such as batch files or other 
programs, to build the project.

{ewl msdncd, EWGraphic, jug47b 0 /a "build.bmp"} To add an external project to an
existing project workspace
 1 From the Insert menu, choose Project.

The Insert Project dialog box appears, with the Top-Level Project option selected. 
 2 In the Name text box, type a name for the project.

This name is appended to the existing project workspace directory to form the fully qualified 
path for the new project directory.

 3 Fom the Type list, select the Makefile.
 4 Choose the Create button.

The project appears in the Project Workspace window. You now need to specify the tools used to
build the target.

 5 From the Build menu, choose Settings.
The Project Settings dialog box appears. It displays the tabs with options for the project.

 6 Select the General tab. 
 7 From the following list, select the options that apply or fill in the appropriate information in the 

text boxes.
· Build Command Line      The command line that the operating system executes for this 

project when you choose Build from the Build menu. By default, the system executes 
Microsoft NMAKE with the /F option followed by the name of the external makefile. You can 
also add command-line files to the command-line options and input files. See JVC.EXE 
command-line files for more information.

· Rebuild All Options      The options added to the command line when you choose Rebuild All 
from the Build menu. By default, the /A option for Microsoft NMAKE is added.

· Output File Name      The name of the file that is created when you build the project. This 
could be an application or static library, for instance.

· Browse Info File Name      Name of the browse information file to create for this project. It 
must have the extension .BSC.

    

 8 Select the Debug tab.
 9 Select the General category from the Category list, and enter the information required for 

debugging in the text boxes. Developer Studio uses this information when you choose 
commands such as Go or Step Into on the Debug menu.
· Program For Debug Session      The name of the program that the external makefile builds if 

you are debugging a program.
· Working Directory      The working directory that the application uses when it runs. This 

directory may be different from the output files directory in the project. It could contain test 
cases, for instance.

· Program Arguments (for .CLASS or HTML files)      Arguments that need to be passed to the 
program or browswer when it starts.

    

10 Select the Additional DLLs category from the Category list on the Debug tab, and specify the 
information required for debugging. Developer Studio uses this information when you choose 



commands such as Go or Step Into on the Debug menu.
· Modules      Each line in the grid specifies whether or not to preload symbols for the module 

when you start debugging, the local name of the DLL, and if you are debugging remotely, 
its remote name. After you type a name, a check box appears at the left of the grid in that 
line. Selecting the box preloads symbols. If you preload symbols, you can set breakpoints 
before the module loads. Clearing the box does not preload symbols. 

· Try To Locate Additional DLLs      If this check box is selected, the debugger asks for 
additional DLLs when debugging begins.

    

11 Choose OK.
    

Developer Studio creates both a makefile and a project workspace file, with the extension .MDP, 
for the external project. The project workspace file stores information about your local 
configuration—syntax coloring, editor preferences, key assignments, window layout, and so on. The 
makefile stores information required to build the project.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Building a Single File Without a Project Workspace
    

You can create a single source file and then build a console application directly from that source file.
This method is generally useful only for relatively simple applications.

{ewc msdncd, EWGraphic, jug48b 0 /a "uguide.BMP"} To build a console 
application from a single source file

 1 Close any open project workspace.
 2 Create or open a source file in a text editor window.
 3 From the Build menu, choose Build.

Developer Studio displays a message box asking if you would like to create a project 
workspace.

 4 Choose Yes.
The Save As dialog box appears if you have not yet given the source file a name.

 5 If necessary, give the source file a new name, with an extension for a file that Developer Studio 
can build, such as .JAVA for Visual J++.

 6 Choose OK.
    

Developer Studio creates a default project workspace using the base name of the source file as 
the base name for the project. It uses default settings for a console application for the project 
configuration and builds the application.
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Running an Applet or Application
    

When you have completed building a project configuration, you can start an applet or application 
from Developer Studio. You can also run these programs in the integrated debugger.

{ewc msdncd, EWGraphic, jug49b 0 /a "uguide.BMP"} To run an program
· From the Build menu, choose Execute project, where project represents the program defined by 

the project configuration.
    

{ewc msdncd, EWGraphic, jug49b 1 /a "uguide.BMP"} To run an program in the
integrated debugger
· From the Build menu, choose Debug, and from the cascading menu, choose Go, Step Into, or if 

you have a source file open and it has the focus, Run To Cursor.
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Using the Text Editor
    

Microsoft Developer Studio provides an integrated text editor to manage, edit, and print source files. 
Most of the procedures for using the editor should seem familiar if you have used other Windows-
based text editors. With the text editor, you can:

· Use virtual spaces for advanced cursor positioning.
· Identify sections of code by matching group delimiters.
· Move around in a source file with the Go To dialog box.
· Use bookmarks to mark frequently accessed lines in your source file.

· Navigate source files using a wide range of commands.
· Perform advanced find and replace operations in a single file or in multiple files.
· Use regular expressions with Developer Studio, BRIEF emulation, and Epsilon 

emulation.
    

· Specify text selection for lines, multiple lines, and columns.

· Cut, copy, paste, and delete text with the Edit menu.

· Record and play back keystrokes.
· Customize the text editor with save preferences, virtual spaces, the selection margin, and 

tabs and indents.
· Modify the font style, size, and color.
· Set syntax coloring for source files, user-defined types, and HTML files.
· Control the source window by switching between windows, opening new windows, splitting 

window views, and using full-screen mode.
    

    

Tip      While using the text editor, in many instances you can click the right mouse button to display a 
pop-up menu of frequently used commands. The commands available depend on what the mouse 
pointer is pointing to and whether you are in edit or debug mode. For example, if you click while 
pointing to the name of a file, the pop-up menu shows a command to open that file, as well as other 
commands including Open With, Copy, Rename, and Properties.
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File Management
    

The text editor File menu has several commands for standard file management. With these 
commands you can perform the following actions:

· Creating files
· Opening files
· Opening multiple files
· Saving files
· Printing files
· Use the File menu to create source files, open single files, open multiple files, and 

save and print source files.
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Creating Files
    

The New command creates a new source file. Creating a source file does not affect other open 
source files. 

{ewc msdncd, EWGraphic, jug2c 0 /a "uguide.BMP"}To create a new source file
 1 From the File menu, choose New.

The New dialog box appears.
 2 Select Text File, and then choose OK.
 3 From the File menu, choose Save. 

The Save As dialog box appears.
 4 Select a path where you want to store the source file.
 5 In the Filename box, type a filename.

The default extension given to a file is the last extension used when you saved a file. You can 
type another extension or select one from the Save As Type drop-down list box.

 6 Choose the Save button.
    

New files are labeled Textn until they are saved. The n is a sequential number.
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Opening Files
    

When you open a source file, its name is added to the Window menu. You cannot use the Open 
command on the File menu to open another copy of an open source file.

{ewc msdncd, EWGraphic, jug3c 0 /a "uguide.BMP"}To open a file
 1 From the File menu, choose Open. 

The Open dialog box appears. 
 2 Select the drive and directory where the file is stored.
 3 If you want read only, select the Open As Read Only check box.

    

Note      You can edit a file even if the Open As Read Only check box is selected. When you save 
the file, the Save As dialog box appears, allowing you to save the file using a different name.

    

 4 Specify the types of files to display in the Files Of Type box. 
Files with the chosen extension are displayed in the list box. For example, Project Workspaces 
displays all files with the .MDP extension. The Files Of Type drop-down list box initially lists 
commonly used file extensions. The common files default shows the .java, .rc extensions.
–or–
Specify wildcard patterns in the Filename box to display file types. You can use any combination 
of wildcard patterns, delimited by semicolons. For example, if you type *.java;*.html, all files
with these extensions are displayed. The wildcard patterns you specify are retained until you 
close the dialog box.

 5 Select a filename, then choose the Open button.
–or–
Double-click the filename.

    

You can also open a file by double-clicking the file icon in the Project Workspace, or by dragging the 
icon of a non-project file into the application window.

    

Tip      The names of the four most recently opened files are displayed at the end of the File menu. To
open one of these files, choose its name from the menu.

    
    

Note      The number of files on the list of most recently opened files is controlled by the FileCount 
item in the Registry.

    

The text editor commands that can open or activate a new file are described in the following table.    
To get keyboard shortcut information for the following commands choose Keyboard from the Help
menu.

    

Comm
and

Descript
ion

Bookm
ark

Edits or 
navigate
s 
bookmar
ks.

GoTo Moves to
a 



specified 
location.

GoToEr
rorTag

Moves to
the line 
containin
g the 
current 
error or 
tag.

GoToN
extErro
rTag

Moves to
the line 
containin
g the 
next 
error or 
tag.

GoToPr
evError
Tag

Moves to
the line 
containin
g the 
previous 
error or 
tag.

Windo
wList

Manages
the 
currently 
open 
windows.
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Opening Multiple Files
    

You can open multiple files from the Open dialog box by using the mouse to select a file or group 
of files. Before you can select files, they must be visible in the Directories window. 

{ewc msdncd, EWGraphic, jug4c 0 /a "uguide.BMP"}To open two or more files in 
sequence
 1 From the File menu, choose Open. 

The Open dialog box appears. 
 2 Select the drive and directory where the files are stored.

The default is the current drive and directory.
 3 Specify the types of files to display in the Files Of Type drop-down listbox. 

Files with the chosen extension are displayed in the list box. For example, Project Workspaces 
displays all files with the .MDP extension. The Files Of Type drop-down list box initially lists 
commonly used file extensions. The default shows the .java, .rc extensions.
–or–
Specify wildcard patterns in the Filename box to display file types. You can use any combination 
of wildcard patterns, delimited by semicolons. For example, if you type *.java;*.html, all files
with these extensions are displayed. The wildcard patterns you specify are retained until you 
close the dialog box.

 4 Click the first file or directory you want to select. 
 5 Hold down the SHIFT key while you click the last file or directory in the group, and then choose 

the Open button.
    

{ewc msdncd, EWGraphic, jug4c 1 /a "uguide.BMP"}To open two or more files out of
sequence
 1 From the File menu, choose Open. 

The Open dialog box appears. 
 2 Select the drive and directory where the files are stored.

The default is the current drive and directory.
 3 Specify the types of files to display in the Files of Type box.

Files with the chosen extension are displayed in the list box. For example, Project Workspaces 
displays all files with the .MDP extension. The Files of Type drop-down list box initially lists 
commonly used file extensions. The default shows the .java, .rc extensions.
–or–
Specify wildcard patterns in the Filename box to display file types. You can use any combination 
of wildcard patterns, delimited by semicolons. For example, if you type *.java;*.html, all files
with these extensions are displayed. The wildcard patterns you specify are retained until you 
close the dialog box.

 4 Hold down the CTRL key while you click each file or directory that you want. Once your selection 
is complete, choose the Open button.
To cancel a selection, hold down CTRL while you click the selected file or directory. 
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Saving Files
    

As you make changes to a source file, an asterisk (*) appears after the filename in the title bar to 
indicate that the file has changed since it was last saved. Each source window associated with a 
source file can retain its own sizing and other window attributes.

{ewc msdncd, EWGraphic, jug5c 0 /a "uguide.BMP"}To save a file
 1 Switch to the source window. 
 2 From the File menu, choose Save. 

If you have already saved the file, the Save command saves changes without displaying the 
Save As dialog box.
If your file has not been previously saved, the Save As dialog box appears.

 3 In the Filename box, type a new filename.
 4 Select the drive and directory where the you want to save the file.
 5 Choose the Save button.

    

{ewc msdncd, EWGraphic, jug5c 1 /a "uguide.BMP"}To save all open files
· From the File menu, choose Save All.

    

{ewc msdncd, EWGraphic, jug5c 2 /a "uguide.BMP"}To save selected open files
 1 From the Window menu, choose Windows. 

The Windows dialog box appears.
 2 Select one or more files from the file list.
 3 Choose the Save button.
 4 Choose the Cancel button.

    

You can also save another copy of an existing file. This procedure is useful for maintaining revised 
copies of a file while keeping the original unchanged.

{ewc msdncd, EWGraphic, jug5c 3 /a "uguide.BMP"}To save a new file or another 
copy of an existing file
 1 Make the file active by clicking the source window.
 2 From the File menu, choose Save As. 

The Save As dialog box appears.
 3 In the Filename box, type the filename.
 4 Select the drive and the directory where you want to save the file.
 5 Choose the Save button .

    

{ewc msdncd, EWGraphic, jug5c 4 /a "uguide.BMP"}To set Save options
 1 From the Tools menu, choose Options.

The Options dialog box appears.
 2 Select the Editor tab, and then select the desired save option.

· To save open files before running any tool, select the Save Before Running Tools check box.
· To always prompt before saving a file, select the Prompt Before Saving Files check box.
· To automatically reload externally modified files that have been loaded (but not yet changed) 



by the editor, select the Automatic Reload check box.
    

 3 Choose OK.
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Printing Files
    

With the text editor, you can print selected text or a complete file. Text is printed in the default font for
the printer if the default editor font is used. Otherwise, the text prints with the selected editor font, if 
that font is available on the printer.

You can customize your print jobs by adding headers and footers and by adjusting margins.

{ewc msdncd, EWGraphic, jug6c 0 /a "uguide.BMP"}To print selected text in a 
source file
 1 Select the text you want to print.
 2 From the File menu, choose Print. 

The Print dialog box appears. Under Print Range, the Selection option is automatically 
selected for you.

 3 Choose OK.
    

{ewc msdncd, EWGraphic, jug6c 1 /a "uguide.BMP"}To print a complete source file

 1 Move the focus to the source file you want to print.
 2 From the File menu, choose Print.
 3 The Print dialog box appears.    Under Print Range, select the All option is automatically 

selected for you. 
 4 Choose OK.

    

{ewc msdncd, EWGraphic, jug6c 2 /a "uguide.BMP"}To customize a print job
 1 From the File menu, choose Page Setup. 

The Page Setup dialog box appears.
 2 In the Header and Footer boxes, type the header or footer text, codes, or both. You can use the 

drop-list to insert codes into the text box. Only one of the alignment options (left, centered, or 
right) is available at a time for either header or footer.

    

    

To 
print

Use

Filena
me

&f

Current
page 
number

&p

Current
system 
time

&t

Current
system 
date

&d

Left 
aligned

&l

Center
ed

&c

Right  &r



aligned

 1 Under Margins, type the left, right, top, and bottom measurements.
 2 Choose OK.

    

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Moving Around in Source Files
    

The text editor provides a variety of methods to move around in a source file. In addition to using the 
regular mouse movement and page controls, you can:

· Use virtual space for advanced cursor control.
· Identify sections of source code by matching group delimiters.
· Use the Go To dialog box to navigate your source files.
· Set bookmarks to mark frequently accessed lines in your source files.

· Choose from a wide-range of source file navigation commands.
    

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Using Virtual Space
    

All editors supports moving the cursor by one character position. This feature has been implemented 
in many ways. The most common difference among text editors is whether or not you can move 
the cursor into a location that does not currently contain text. For example, if your cursor is on 
column 20, and there is no text on the line below the current line, moving the cursor down can do 
one of two things: Either the cursor moves to column 1—because there is no text on the line below—
or the cursor remains on column 20. This latter behavior is called virtual space.

With the Developer Studio’s text editor, you can treat text selection and space insertion in two ways. 
When you select the Virtual Spaces option, spaces are inserted between the end of the line and the 
insertion point before new characters are added to the line. When you clear the Virtual Spaces 
option, the text editor behaves like Microsoft Word for Windows, and the insertion point is set to 
the end of the line.

{ewc msdncd, EWGraphic, jug8c 0 /a "uguide.BMP"}To enable virtual spaces
 1 From the Tools menu, choose Options. 

The Options dialog box appears.
 2 Select the Compatibility tab.
 3 In the Recommended Options For list box, select the editor emulation in which you want to 

have virtual spaces.
 4 Select the Enable Virtual Space check box.
 5 Choose OK.

    

Many word processors support the idea of moving the cursor one sentence at a time. Developer 
Studio’s text editor supports this as well (SentenceUp and SentenceDown), but most source code 
doesn’t have the spacing and punctuation marks needed for sentence navigation. Instead, you can 
use LineUp and LineDown to navigate single lines of source code.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Matching Group Delimiters
    

Source code is often grouped using delimiters such as (), {}, and []. These groupings are called 
levels. You can navigate these levels using the LevelUp and LevelDown commands. The editor 
understands nested levels, and matches the correct delimiter even if the level spans several pages 
and itself contains many levels.

The LevelUp command searches backwards for one of the right-side delimiters, and then positions 
the cursor before the matching left-side delimiter. The LevelDown command searches forward for a
left-side delimiter, and then positions the cursor after the matching right-side delimiter.

{ewc msdncd, EWGraphic, jug9c 0 /a "uguide.BMP"}To search forward for a 
matching level
· Press the LevelDown key combination.

The command begins searching for one of the left-side delimiters, which are (, {, and [. When the
left-side delimiter is found, the cursor is positioned at the matching right-side delimiter. If a 
matching delimiter cannot be found, the editor beeps.

    

The editor also provides the command GoToMatchBrace. When the cursor is initially positioned next 
to a delimiter, the GoToMatchBrace command moves the cursor to the matching delimiter in a 
block. Since this command works independently of whether the character is a right-side or left-side 
delimiter, you can quickly jump between the start and end of a level.

{ewc msdncd, EWGraphic, jug9c 1 /a "uguide.BMP"}To move to a matching brace

 1 Place the insertion point immediately before or after a brace.
    

Press the GoToMatchBrace key combination.

The insertion point moves forward or backward to the matching brace. Choosing the command 
again returns the insertion point to its starting place. If a matching brace cannot be found, the 
editor beeps. This method also works for parentheses, angle brackets, and square brackets.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Using Go To
    

The Go To dialog box is organized into three areas: a list of Go To What items, additional selection 
criteria, and navigation buttons. Depending on the Go To What selection, the additional selection 
criteria format changes to either an edit control or a list box. You can display Help text in all cases. 
Items in the following table lists the Go To What types supported by Visual J++ and related additional
selection criteria.

    

Go
to 
wh
at

Additio
nal 
selectio
n 
criteria

Comm
ents

Err
or/
Ta
g

Enter 
error/ta
g

Select 
one of 
the 
listed 
error/ta
gs.

Inf
oVi
ew
er 
An
not
ati
on
s

Enter 
InfoVie
wer 
annotat
ed
topic

Type 
the 
annotat
ed 
topic.

Inf
oVi
ew
er 
Bo
ok
ma
rks

Enter 
InfoVie
wer 
bookma
rk
name

Type 
the 
bookm
ark 
name.

Lin
e

Enter 
line 
number

Type 
the line
number
.

    

Note      Although more Go To What types appear in the Go To dialog, only those listed in the previous
table are supported by Visual J++ version 1.0. This is because the Go To dialog belongs to Microsoft 
Developer Studio. Developer Studio is used by several package partners, such as, Visual J++ and 
Visual C++. Each of these products generates specific information that determines what Go To types 
are supported in the current project. If a Go To What type has not been defined or is not supported 
by the package partner, the additional selection criteria box is greyed. For example, if you have not 
defined any bookmarks, the Enter Bookmark Name text box is grayed; since Visual J++ version 1.0 
does not generate a .BSR file, there is no support for the Go To What Definition type.

    

{ewc msdncd, EWGraphic, jug10c 0 /a "uguide.BMP"} To use the Go To dialog 



box
 1 From the Edit menu, choose Go To. 

The Go To dialog box appears.
 2 In the Go To What list box, select the type.
 3 Enter the additional selection criteria.
 4 Choose one of the navigation buttons: Go To, Previous, or Next.

    

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Using Bookmarks
    

You can set bookmarks to mark frequently accessed lines in your source file. Once a bookmark is 
set, you can use menu or keyboard commands to move to it. You can remove a bookmark when you 
no longer need it.

You can use both named and unnamed bookmarks. Named bookmarks are saved between editing 
sessions. Once you create a named bookmark, you can jump to that location whether or not the file 
is open. Named bookmarks store both the line number and the column number of the location of the 
cursor when the bookmark was created. This location is adjusted whenever you edit the file. Even if 
you delete the characters around the bookmark, the bookmark remains in the correct location.

Unnamed bookmarks are temporary. They are removed when the file containing them is closed or 
reloaded. Unnamed bookmarks store only the current line, not the column offset of the cursor. When
a line containing an unnamed bookmark is deleted, the bookmark is also removed. You can jump to 
an unnamed bookmark by activating the file and using either the BookmarkNext or BookmarkPrev 
command. The advantage of unnamed bookmarks is that they are very easy to set (just use 
BookmarkToggle), and they provide you with visible feedback in the selection margin of your 
document.

{ewc msdncd, EWGraphic, jug11c 0 /a "uguide.BMP"} To set a named 
bookmark

 1 Move the insertion point to the line and column where you want to set a named bookmark.
 2 From the Edit menu, choose Bookmark.

The Bookmark dialog box appears.
 3 In the Name drop-down list box, type the name of the bookmark.
 4 Choose the Add button to add the named bookmark to the list of bookmarks.
 5 Choose the Close button.

    

{ewc msdncd, EWGraphic, jug11c 1 /a "uguide.BMP"} To remove multiple 
named bookmarks
 1 From the Edit menu, choose Bookmark.

The Bookmark dialog box appears.
 2 In the Name drop-down list box, select the names of the bookmarks to be removed.
 3 Choose the Delete button to remove the selected bookmarks.
 4 Choose the Close button.

    

{ewc msdncd, EWGraphic, jug11c 2 /a "uguide.BMP"} To go to a named 
bookmark
 1 From the Edit menu, choose Bookmark.

The Bookmark dialog box appears.
 2 In the Name drop-down list box, select the name of the bookmark to go to.
 3 Choose the Go To button.

    

{ewc msdncd, EWGraphic, jug11c 3 /a "uguide.BMP"} To remove a named 
bookmark
 1 From the Edit menu, choose Bookmark.



The Bookmark dialog box appears.
 2 In the Name drop-down list box, select the name of the bookmark to be removed.
 3 Choose the Delete button to remove the selected bookmark.
 4 Choose the Close button.

    

{ewc msdncd, EWGraphic, jug11c 4 /a "uguide.BMP"} To set an unnamed 
bookmark

 1 Move the insertion point to the line where you want to set a bookmark.
 2 Press the BookmarkToggle key combination.

The line is selected, or marked in the margin if you have set the selection margin.
    

{ewc msdncd, EWGraphic, jug11c 5 /a "uguide.BMP"} To move to the next 
bookmark after the insertion point
· Press the BookmarkNext key combination.

    

{ewc msdncd, EWGraphic, jug11c 6 /a "uguide.BMP"} To move to the previous 
bookmark before the insertion point
· Press the BookmarkPrev key combination.

    

{ewc msdncd, EWGraphic, jug11c 7 /a "uguide.BMP"} To remove an unnamed 
bookmark

 1 Move the insertion point to anywhere on the line containing the unnamed bookmark.
 2 Press the BookmarkToggle key combination. 

    

The text editor commands that are associated with bookmarks are described in the following table.
    

Comm
and

Descript
ion

Bookm
ark

Edits or 
navigate
s named 
bookmar
ks.

Bookm
arkClea
rAll

Clears all
unnamed
bookmar
ks in the 
window.

Bookm
arkNext

Moves to
the line 
containin
g the 
next 
named or
unnamed
bookmar
k.

Bookm
arkPrev

Moves to
the line 



containin
g the 
previous 
named or
unnamed
bookmar
k.

Bookm
arkTog
gle

Toggles 
an 
unnamed
bookmar
k for the 
current 
line.

    

Note      These bookmark commands can open files or activate different files in the open Windows 
list. These commands are an easy way to move between text in a number of different source files. 
For more information on opening files, see Opening Files.
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The Navigating Commands
    

The text editor commands for moving around in a source file are described in the following table.
    

Comm
and

Descript
ion

CharLe
ft

Moves 
the 
cursor 
one 
character
to the 
left.

CharRi
ght

Moves 
the 
cursor 
one 
character
to the 
right.

Docum
entEnd

Moves 
the 
cursor to 
the end 
of the 
file.

Docum
entStar
t

Moves 
the 
cursor to 
the 
beginnin
g of the 
file.

GoToIn
dentati
on

Moves 
the 
cursor to 
the end 
of the 
indentati
on.

GoToM
atchBra
ce

Finds the
matching
brace.

Home Moves 
the 
cursor 
alternatel
y 
between 
the 
beginnin
g of the 
current 



line and 
the 
beginnin
g of the 
text on 
that line.

IndentT
oPrev

Moves 
the 
cursor to 
the 
position 
of the 
next text 
that is on
the 
previous 
line.

LevelD
own

Searches
forward 
for the 
end of 
the next 
brackete
d level.

LevelU
p

Searches
back for 
the 
beginnin
g of the 
previous 
brackete
d level.

LineDo
wn

Moves 
the 
cursor 
one line 
downwar
d.

LineEn
d

Moves 
the 
cursor to 
the end 
of the 
text on 
the 
current 
line.

LineSta
rt

Moves 
the 
cursor to 
the 
beginnin
g of the 
current 



line.
LineUp Moves 

the 
cursor 
one line 
upward.

PageD
own

Moves 
the 
cursor 
one page
downwar
d.

PageU
p

Moves 
the 
cursor 
one page
upward.

ParaDo
wn

Moves 
the 
cursor 
forward 
to the 
beginnin
g of the 
next 
paragrap
h.

ParaUp Moves 
the 
cursor 
backwar
d to the 
beginnin
g of the 
previous 
paragrap
h.

Senten
ceLeft

Moves 
the 
cursor 
back to 
the 
previous 
beginnin
g of a 
sentence
.

Senten
ceRight

Moves 
the 
cursor 
forward 
to the 
next end 
of a 



sentence
.

Windo
wEnd

Moves 
the 
cursor to 
the 
bottom of
the text 
window.

Windo
wStart

Moves 
the 
cursor 
the the 
top of the
text 
window.

WordL
eft

Moves 
the 
cursor 
backwar
d one 
word.

WordRi
ght

Moves 
the 
cursor 
forward 
one 
word.

    

Note      The command Home is distinct from the LineStart command. LineStart always moves the 
cursor to the first column in the line, while Home moves the cursor to different locations depending 
on the cursor’s current location. The Home command moves the cursor to the first non-blank 
character in the line. However, if the cursor is already located on the first non-blank character, Home 
moves to the first column of the line.
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Finding and Replacing Text
    

The text editor supports two common searching methods: full string searching and incremental 
searching. With full string searching, the entire search string is specified before the search begins. 
With incremental searching, the search is performed as the string is typed.

With the advanced find and replace capabilities of the text editor, you can search for text in a single 
source file or in multiple files. You can search for literal text strings or use regular expressions to
find words or characters. You can even use tagged regular expressions for searching and 
replacing.

With the find and replace commands of the text editor, you can:

· Find text in a single file.
· Find text in multiple files.
· Replace text.
· Use regular expressions with Developer Studio, BRIEF emulation, and Epsilon 

emulation.
    

If you use any of the incremental search commands (IncrementalSearch, IncrementalSearchBack, 
IncrementalSearchRE, IncrementalSearchREBack), you can modify the search by toggling the word 
mode (CTRL+W), regular expression mode (CTRL+T), and case sensitive mode (CTRL+C). These 
keystrokes are not bindable and only affect the incremental search command.

Since IncrementalSearch finds the match while you are typing, you rarely need to type the complete 
search string. If you are looking for a string that occurs multiple times in your file, just repeat the 
IncrementalSearch command after you have typed enough to specify the string. Incremental search 
stops when the ESC key is pressed. 

The text editor commands for searching in a source file are described in the following table.
    

Comm
and

Descript
ion

Find Finds the
specified 
text.

FindBa
ck

Finds the
previous 
occurren
ce of the 
specified 
text.

FindFor
ward

Finds the
next 
occurren
ce of the 
specified 
text.

FindNe
xt

Continue
s the 
search 
forward, 
finding 
the next 



occurren
ce of the 
specified 
text.

FindNe
xtWord

Finds the
next 
occurren
ce of the 
selected 
text.

FindPr
ev

Continue
s the 
search 
backwar
d, finding
the 
previous 
occurren
ce of the 
specified 
text.

FindPr
evWord

Finds the
previous 
occurren
ce of the 
selected 
text.

FindRE Searches
forward 
for a 
string 
using 
regular 
express
ions.

FindRE
Prev

Searches
backwar
d for a 
string 
using 
regular 
express
ions.

FindRe
peat

Continue
s the 
previous 
search.

FindRe
place

Replaces
specific 
text with 
different 
text.

FindRe Replaces



placeR
E

specific 
text with 
different 
text 
found by 
using 
regular 
express
ions.

FindTo
ol

Activates
the Find 
combo 
box tool.

Increm
entalSe
arch

Starts an
incremen
tal 
search 
forward.

Increm
entalSe
archBa
ck

Starts an
incremen
tal 
search 
backwar
d.

Increm
entalSe
archRE

Starts a 
regular 
expressi
on 
incremen
tal 
search 
forward.

Increm
entalSe
archRE
Back

Starts a 
regular 
expressi
on 
incremen
tal 
search 
backwar
d.
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Finding Text in a Single File
    

With the Find command, you can search the active window for the following types of text strings:

· Whole Word Match      Matches all occurrences of a text string not preceded or followed by an 
alphanumeric character or the underscore
(_).

· Case Match      Searches for text that matches the capitalization of the text string.
· Regular Expressions      Uses special character sequences—regular expressions—to search 

for text. If you select the Regular Expression check box in the Find dialog box, you can build 
the search string using regular expressions from the drop-down list.

    

You can set bookmarks at every occurance of the text string or expression. You can then use the 
Next Bookmark command to move to each bookmark in your file.

{ewc msdncd, EWGraphic, jug14c 0 /a "uguide.BMP"} To find a text string

 1 Move the insertion point to where you want to begin your search.
The editor uses the location of the insertion point to select a default search string. 

 2 From the Edit menu, choose Find. 
The Find dialog box appears.

 3 In the Find What text box, type the search text or a regular expression.
–or–
Select the menu button to the right of the combo box to display a list of regular search 
expressions. When you select an expression from this list, the expression is substituted as the 
search text in the Find What text box. If you do use regular expressions, be sure the Regular 
Expression check box is selected.
You can also use the drop-down list to select from a list of up to 16 previous search strings.

 4 Select any of the Find options.
 5 To begin your search, choose Find Next or Mark All. The Find dialog box disappears when the 

search begins. To repeat a find operation, use the shortcut keys or toolbar buttons.
 6 To continue your search, use the Find Next or Find Previous toolbar buttons.

    

{ewc msdncd, EWGraphic, jug14c 1 /a "uguide.BMP"} To begin a find without 
the Find dialog box
 1 Type or select a search string in the Standard toolbar Find box.
 2 Press ENTER.

    

    

Note      You can use regular expressions with the Standard toolbar Find box if you have 
previously selected the Regular Expression check box in the Find dialog box.

    

{ewc msdncd, EWGraphic, jug14c 2 /a "uguide.BMP"} To find a string using 
incremental search
 1 Press the IncrementalSearch key combination.

The status bar displays the task to be performed.
 2 Begin typing the search string.



As you type each character, the text editor selects the matching string in your file and the status 
bar displays the search string.

 3 If necessary, press the IncrementalSearch key combination to go to the next match in your file.
 4 Press the ESC key or use any of the navigational commands to end the search.

    

    

Note      If there is no match, the text editor beeps and displays a warning in the status bar.
    
    

Tip      You can assign shortcut keys to three of the options in the Find dialog box: 
EditToggleCaseSensitivity, EditToggleFindMatchWord, and EditToggleRE. By using the shortcut 
keys, you can change the search criteria without displaying the Find dialog box.

    

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Finding Text in Multiple Files
    

With the Find in Files command on the File menu, you can search multiple text files for the following 
types of text strings:

· Whole Word Match      Matches all occurrences of a text string not preceded or followed by an 
alphanumeric character or an underscore
(_).

· Case Match      Searches for text that matches the capitalization of the text string.
· Regular Expressions      Uses special character sequences—regular expressions—to search 

for text. If you select the Regular Expression check box in the Find dialog box, you can build 
the search string using regular expressions from the drop-down list.

    

{ewc msdncd, EWGraphic, jug15c 0 /a "uguide.BMP"} To find a text string in 
multiple source files
 1 From the File menu, choose Find In Files. 

The Find In Files dialog box appears.
 2 In the Find What text box, type the search text or a regular expression.

–or–
Select the menu button to the right of the combo box to display a list of regular search 
expressions. When you select an expression from this list, the expression is substituted as the 
search text in the Find What text box. If you do use regular expressions, be sure the Regular 
Expression check box is selected.
You can also use the drop-down list to select from a list of up to 16 previous search strings.

 3 In the In Files Of Type box, select the file types you want to search.
You can use the drop-down list to select from common file types or to type text specifying other 
file types.

 4 In the In Folder box, select the primary folder that you want to search. Choose the Browse button
(...) to display the Choose Directory dialog box if you want to change drives and directories.

 5 If necessary, select one or more of the Find options.
 6 To select additional folders to search, choose the Advanced button. 

The Look In Additional Folders portion of the dialog box appears.
 7 If necessary, select the Look In Folders For Project Source Files check box.
 8 If necessary, select the Look In Folders For Project Include Files check box.

    

Note      These project source and project include file folders are the same as the project’s 
directory paths. For more information on how to view and change these directory paths, see 
Setting Directories.

    

 9 To add a folder to the Look In Additional Folders list, double-click the empty selection. Then type 
the path and filename, or use the Browse button (...) to display the Choose Directory dialog 
box to change drives and directories.
To remove a folder from the Look In Additional Folders list, select the folder and press DEL.
Developer Studio retains the contents of the Find In Files list between uses of the Find In Files 
command in any single session.

10 Choose the Find button to begin the search. 



The Output window displays the list of file locations where the text string appears. Each 
occurrence lists the fully qualified filename, followed by the line number of the occurrence and 
the line containing the match.

11 To open a file containing a match, double-click the entry in the Output window.
An editor window containing the file opens, with the line containing the match selected. You can 
jump to other occurrences of the text string by double-clicking the specific entries in the Output 
window, or you can use the GoToNextErrorTag command.

    

When you jump to a found string location specified in the Output window, the corresponding source 
file is loaded if it is not already open in the editor.

    

Note      The Output window is a virtual window that is maintained even when it is not displayed. 
You can display the output from your last multiple-file search done during your current session by 
choosing the Output command from the View menu and by choosing the Find In Files tab in the 
Output window.
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Replacing Text
    

With the Replace command, you can search the active window for the following types of text 
strings, and replace each with another text string:

· Whole Word Match      Matches all occurrences of a text string not preceded or followed by an 
alphanumeric character or an underscore
(_).

· Case Match      Searches for text that matches the capitalization of the text string.
· Regular Expressions      Uses special character sequences—regular expressions—to search 

for text. If you select the Regular Expression check box in the Find dialog box, you can build 
the search string using regular expressions from the drop-down list.

    

{ewc msdncd, EWGraphic, jug16c 0 /a "uguide.BMP"} To replace text

 1 Move the insertion point to where you want to begin your search.
The editor uses the location of the insertion point to select a default search string. 

 2 From the Edit menu, choose Replace. 
The Replace dialog box appears.

 3 In the Find What text box, type the search text or a regular expression.
    

Tip      Select the menu button to the right of the combo box to display a list of regular search 
expressions. When you select an expression from this list, the expression is substituted as the 
search text in the Find What text box. You can also use the drop-down list to select from a list of 
up to 16 previous search strings. If you do use regular expressions, be sure the Regular 
Expression check box is selected.

    

 4 In the Replace With text box, type the replacement text.
Select the menu button to the right of the combo box to display a list of replacement options.

 5 Select any of the remaining Find options.
 6 To begin the search, choose the Find Next button.

The Replace command selects the first matching text string.
 7 Replace the current selection by choosing the Replace button.

–or–
Replace all identical strings by choosing the Replace All button.
–or–
Skip the current selection and find the next selection by choosing the Find Next button.
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Using Regular Expressions with Developer Studio
    

A regular expression is a search string that uses special characters to match a text pattern in a file. 
You can use regular expressions with both the Find and Replace commands.

{ewc msdncd, EWGraphic, jug17c 0 /a "uguide.BMP"} To use a regular 
expression
 1 From the Edit menu, choose either Find or Replace.
 2 In the Find What text box, type a regular expression.
 3 In the Replace With text box, type a regular expression if required.

    

Tip      Select the menu button to the right of the combo box to display a list of regular search 
expressions. When you select an expression from this list, the expression is substituted as the 
search text in the Find What text box. You can also use the drop-down list to select from a list of 
up to 16 previous search strings. If you do use regular expressions, be sure the Regular 
Expression check box is selected.

    

    

The following table lists valid regular expressions.
    

Re
gul
ar
ex
pre
ssi
on

Description

. Any single 
character.

[ 
]

Any one of the 
characters 
contained in the
brackets, or any
of an ASCII 
range of 
characters 
separated by a 
hyphen (-). For 
example, 
b[aeiou]d 
matches bad, 
bed, bid, bod, 
and bud, and 
r[eo]+d 
matches red, 
rod, reed, and 
rood, but not 
reod or roed. 
x[0-9] 
matches x0, 
x1, x2, and so 



on. 
If the first 
character in the 
brackets is a 
caret (^), then 
the regular 
expression 
matches any 
characters 
except those in 
the brackets.

^ The beginning 
of a line.

$ The end of a 
line.

\(
\)

Indicates a 
tagged 
expression to 
retain for 
replacement 
purposes. If the 
expression in 
the Find What 
text box is \
(lpsz\)BigPo
inter, and the 
expression in 
the Replace 
With box is \
1NewPointer, 
all selected 
occurrences of 
lpszBigPoint
er are replaced
with 
lpszNewPoint
er. 
Each 
occurrence of a 
tagged 
expression is 
numbered 
according to its 
order in the 
Find What text 
box, and its 
replacement 
expression is \
n, where 1 
corresponds to 
the first tagged 
expression, 2 to
the second, and
so on. You can 



have up to nine 
tagged 
expressions.

\~ Not the 
following 
character. For 
example, b\
~ad matches 
bbd, bcd, bdd, 
and so on, but 
not bad.

\
{c
\!
c\
}

Any one of the 
characters 
separated by 
the alternation 
symbol (\!). 
For example, \
{j\!u\}
+fruit finds 
jfruit, 
jjfruit, 
ufruit, 
ujfruit, 
uufruit, and 
so on.

* None or more of
the preceding 
characters or 
expressions. 
For example, 
ba*c matches 
bc, bac, baac, 
baaac, and so 
on.

+ At least one or 
more of the 
preceding 
characters or 
expressions. 
For example, 
ba+c matches 
bac, baac, 
baaac, but not 
bc.

\
{\
}

Any sequence 
of characters 
between the 
escaped 
braces. For 
example, \
{ju\}+fruit 
finds jufruit, 
jujufruit, 



jujujufruit, 
and so on. Note
that it will not 
find jfruit, 
ufruit, or 
ujfruit, 
because the 
sequence ju is 
not in any of 
those strings.

[^
]

Any character 
except those 
following the 
caret (^) 
character in the 
brackets, or any
of an ASCII 
range of 
characters 
separated by a 
hyphen (-). For 
example, 
x[^0-9] 
matches xa, 
xb, xc, and so 
on, but not x0, 
x1, x2, and so 
on.

\:
a

Any single 
alphanumeric 
character [a-
zA-Z0-9].

\:
b

Any white-
space 
character. The
\:b finds tabs 
and spaces. 
There is no 
alternate syntax
to express :b.

\:
c

Any single 
alphabetic 
character [a-
zA-Z].

\:
d

Any decimal 
digit [0-9].

\:
n

Any unsigned 
number \{[0-
9]+\.[0-
9]*\![0-
9]*\.[0-
9]+\![0-
9]+\}. For 



example, \:n 
should match 
123, .45, and 
123.45.

\:
z

Any unsigned 
decimal integer 
[0-9]+.

\:
h

Any 
hexadecimal 
number [0-
9a-fA-F]+.

\:
i

Any C/C++ 
identifier [a-
zA-Z_$][a-
zA-Z0-9_$]+.

\:
w

Any English 
word (that is, a 
string of 
alphabetic 
characters) [a-
zA-Z]+.

\:
q

Any quoted 
string \
{“[^”]*”\!’[
^’]*’\}.

\ Removes the 
pattern match 
characteristic in 
the Find What 
text box from 
the special 
characters 
listed above. 
For example, 
100$ matches 
100 at the end 
of a line, but 
100\$ matches
the character 
string 100$ 
anywhere on a 
line.

    

Note      You can use regular expressions with the Find button on the toolbar if you have 
previously selected the Regular Expression check box in the Find dialog box or the Replace 
dialog box.

    

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Using Regular Expressions with BRIEF Emulation
    

A regular expression is a search string that uses special characters to match a text pattern in a file. 
You can use regular expressions with both the Find and Replace commands.

{ewc msdncd, EWGraphic, jug18c 0 /a "uguide.BMP"} To use a regular 
expression
 1 From the Edit menu, choose either Find or Replace.
 2 In the Find What text box, type a regular expression.
 3 In the Replace With text box, type a regular expression, if required.

    

Tip      Select the menu button to the right of the combo box to display a list of regular search 
expressions. When you select an expression from this list, the expression is substituted as the 
search text in the Find What text box. You can also use the drop-down list to select from a list of 
up to 16 previous search strings. If you do use regular expressions, be sure the Regular 
Expression check box is selected.

    

    

The following table lists valid regular expressions for the BRIEF emulation.
    

Reg
ular
exp
res
sio
n

Description

? Any single 
character.

[ ] Any one of the
characters 
contained in 
the brackets, 
or any of an 
ASCII range 
of characters 
separated by a
hyphen (-). 
For example, 
b[aeiou]d 
matches bad, 
bed, bid, bod
and bud, and 
r[eo]+d 
matches red, 
rod, reed 
and rood, but 
not reod or 
roed. x[0-9]
matches x0, 
x1, x2, and so



on. 
If the first 
character in 
the brackets is
a tilde (~), 
then the 
regular 
expression 
matches any 
characters 
except those 
in the 
brackets.

% The beginning 
of a line.

$ The end of a 
line.

{ } Indicates a 
tagged 
expression to 
retain for 
replacement 
purposes. If 
the expression
in the Find 
What text box 
is 
{lpsz}BigPo
inter, and 
the expression
in the Replace
With box is \
0NewPointer
, all selected 
occurrences of
lpszBigPoin
ter are 
replaced with 
lpszNewPoin
ter. 
Each 
occurrence of 
a tagged 
expression is 
numbered 
according to 
its order in the 
Find What text
box, and its 
replacement 
expression is
\n, where 0 
corresponds to
the first tagged



expression, 1 
to the second, 
and so on. You
can have up to
ten tagged 
expressions.

~ Not the 
following 
character. For 
example, 
b~ad matches
bbd, bcd, 
bdd, and so 
on, but not 
bad.

{c|
c}

Any one of the
characters 
separated by 
the alternation 
symbol (|). 
For example, 
{j|u}+fruit
finds jfruit, 
jjfruit, 
ufruit, 
ujfruit, 
uufruit, and
so on.

@ None or more 
of the 
preceding 
characters or 
expressions. 
For example, 
ba@c matches
bc, bac, 
baac, baaac, 
and so on.

+ At least one or
more of the 
preceding 
characters or 
expressions. 
For example, 
ba+c matches
bac, baac, 
and baaac, 
but not bc.

[ ] Any sequence 
of characters 
between the 
brackets. For 
example, 



[ju]+fruit 
finds 
jufruit, 
jujufruit, 
jujujufruit
, and so on. 
Note that it will
not find 
jfruit, 
ufruit, or 
ujfruit 
because the 
sequence ju 
is not in any of
those strings.

[~] Any character 
except those 
following the 
tilde character 
(~) in the 
brackets, or 
any of an 
ASCII range 
of characters 
separated by a
hyphen (-). 
For example, 
x[~0-9] 
matches xa, 
xb, xc, and so
on, but not x0,
x1, x2, and so
on.

[a-
zA-
Z0-
9]

Any single 
alphanumeric 
character.

[\
x09
\]+

Any white-
space 
character.

[a-
zA-
Z]

Any single 
alphabetic 
character.

[0-
9]

Any decimal 
digit.

[0-
9a-
fA-
F]+

Any 
hexadecima
l number.

{[0
-
9]+
.

Any unsigned 
number. For 
example, 
{[0-9]+.[0-



[0-
9]@
}|
{[0
-
9]@
.
[0-
9]+
}|
{[0
-
9]+
}

9]@}|{[0-
9]@.[0-
9]+}|{[0-
9]+} should 
match 
123, .45, and 
123.45.

[0-
9]+

Any unsigned 
decimal 
integer.

[a-
zA-
Z_$
]
[a-
zA-
Z
0-
9_$
]@

C/C++ 
identifier.

[a-
zA-
Z]+

Any English 
word (that is, 
any string of 
alphabetic 
characters).

“[~
”]@
”

Any quoted 
string.

\ Removes the 
pattern match 
characteristic 
in the Find 
What text box 
from the 
special 
characters 
listed above. 
For example, 
100$ matches
100 at the end
of a line, but 
100\$ 
matches the 
character 
string 100$ 
anywhere on a
line.

    



Note      You can use regular expressions with the Find button on the toolbar if you have 
previously selected the Regular Expression check box in the Find dialog box or the Replace 
dialog box.

    

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Using Regular Expressions with Epsilon Emulation
    

A regular expression is a search string that uses special characters to match a text pattern in a file. 
You can use regular expressions with both the Find and Replace commands.

{ewc msdncd, EWGraphic, jug19c 0 /a "uguide.BMP"} To use a regular 
expression
 1 From the Edit menu, choose either Find or Replace.
 2 In the Find What text box, type a regular expression.
 3 In the Replace With text box, type a regular expression if required.

    

Tip      Select the menu button to the right of the combo box to display a list of regular search 
expressions. When you select an expression from this list, the expression is substituted as the 
search text in the Find What text box. You can also use the drop-down list to select from a list of 
up to 16 previous search strings. If you do use regular expressions, be sure the Regular 
Expression check box is selected.

    

    

The following table lists valid regular expressions for the Epsilon emulation.
    

Reg
ular
exp
res
sio
n

Description

. Any single 
character.

[ ] Any one of the
characters 
contained in 
the brackets or
any of an 
ASCII range 
of characters 
separated by a
hyphen (-). 
For example, 
b(aeiou)d 
matches bad, 
bed, bid, bod
and bud, and 
r(eo)+d 
matches red, 
rod, reed 
and rood, but 
not reod or 
roed. x(0-9)
matches x0, 
x1, x2, and so



on. 
If the first 
character in 
the brackets is
a caret (^), 
then the 
regular 
expression 
matches any 
characters 
except those 
in the 
brackets.

^ The beginning 
of a line.

$ The end of a 
line.

( ) Indicates a 
tagged 
expression to 
retain for 
replacement 
purposes. If 
the expression
in the Find 
What text box 
is 
(lpsz)BigPo
inter, and 
the expression
in the Replace
With box is 
#1NewPointe
r, all selected 
occurrences of
lpszBigPoin
ter are 
replaced with 
lpszNewPoin
ter. 
Each 
occurrence of 
a tagged 
expression is 
numbered 
according to 
its order in the 
Find What text
box, and its 
replacement 
expression is 
#n, where 1 
corresponds to
the first tagged



expression, 2 
to the second, 
and so on. You
can have up to
nine tagged 
expressions.

~ Not the 
following 
character. For 
example, 
b~ad matches
bbd, bcd, 
bdd, and so 
on, but not 
bad.

(c|
c)

Any one of the
characters 
separated by 
the alternation 
symbol (|). 
For example, 
(j|u)+fruit
finds jfruit, 
jjfruit, 
ufruit, 
ujfruit, 
uufruit, and
so on.

* None or more 
of the 
preceding 
characters or 
expressions. 
For example, 
ba*c matches
bc, bac, 
baac, baaac, 
and so on.

+ At least one or
more of the 
preceding 
characters or 
expressions. 
For example, 
ba+c matches
bac, baac, 
and baaac, 
but not bc.

[^] Any character 
except those 
following the 
caret (^) in the
brackets, or 



any of an 
ASCII range 
of characters 
separated by a
hyphen (-). 
For example, 
x[^0-9] 
matches xa, 
xb, xc, and so
on, but not x0,
x1, x2, and so
on.

[a-
zA-
Z0-
9]

Any single 
alphanumeric 
character.

[<t
ab>
]+

Any white-
space 
character.

[a-
zA-
Z]

Any single 
alphabetic 
character.

{0-
9]

Any decimal 
digit.

[0-
9a-
fA-
F]+

Any 
hexadecima
l number.

([0
-
9]+
.
[0-
9]*
|
[0-
9]*
.
[0-
9]+
|
[0-
9]+
)

Any unsigned 
number. For 
example, 
([0-9]+.[0-
9]*|[0-9]*.
[0-9]+|[0-
9]+) should 
match 
123, .45, and 
123.45.

[0-
9]+

Any unsigned 
decimal 
integer.

[a-
zA-
Z_$
]
[a-
zA-

C/C++ 
identifier.



Z
0-
9_$
]*
[a-
zA-
Z]+

Any English 
word (that is, 
any string of 
alphabetic 
characters).

“[~
”]*
”

Any quoted 
string.

\ Removes the 
pattern match 
characteristic 
in the Find 
What text box 
from the 
special 
characters 
listed above. 
For example, 
100$ matches
100 at the end
of a line, but 
100\$ 
matches the 
character 
string 100$ 
anywhere on a
line.

    

Note      You can use regular expressions with a search in a single source file with the Find button
on the toolbar if you have previously selected Regular Expression in the Find or Replace dialog 
box.

    

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Selecting Text
    

You can select lines, multiple lines, and column blocks of text to cut, copy, delete, indent, and 
unindent. Most of the selection commands have extensions (the word “Extend” is appended to the 
name of the command) that move the cursor and extend the selection. By default, these commands 
are bound to the same key combination as the primary selection command plus the SHIFT key (such 
as SHIFT+LEFT ARROW for CharLeftExtend).

{ewc msdncd, EWGraphic, jug20c 0 /a "uguide.BMP"} To select a line of text
· In the selection margin, point to the beginning of the text you want to select and click the left 

mouse button.
    

{ewc msdncd, EWGraphic, jug20c 1 /a "uguide.BMP"} To select multiple lines 
of text
 1 In the selection margin, point to the beginning of the text you want to select.
 2 Drag either up or down to select the lines of text.

    

{ewc msdncd, EWGraphic, jug20c 2 /a "uguide.BMP"} To select a column block
of text
 1 Point to the beginning of the text you want to select.
 2 Hold down the ALT key, hold down the left mouse button, and drag the mouse until the desired 

text has been highlighted.
 3 When you have finished selecting the text, release the ALT key and the left mouse button.

When you release the left mouse button, the block of text is selected, and the text is available for
cut, copy, delete, and indent operations. To cancel column-select mode, click the left mouse 
button.

    

    

Note      When you use proportional fonts in the editor window, the column positions you select in the 
first line may not correspond exactly to the subsequent lines you select. The text editor selects the 
character most directly in line with the start and end columns, ignoring the actual character count.

    

The text editor commands for selection are described in the following table.
    

Comm
and

Descript
ion

CharLe
ftExten
d

Extends 
the 
selection 
one 
character
to the 
left.

CharRi
ghtExte
nd

Extends 
the 
selection 
one 
character
to the 
right.

Docum Extends 



entEnd
Extend

the 
selection 
to the 
end of 
the file.

Docum
entStar
tExtend

Extends 
the 
selection 
to the 
beginnin
g of the 
file.

HomeE
xtend

Extends 
the 
selection 
alternatel
y 
between 
the start 
of the 
current 
line and 
the start 
of the 
text on 
that line.

LineDo
wnExte
nd

Extends 
the 
selection 
one line 
downwar
d.

LineEn
dExten
d

Extends 
the 
selection 
to the 
end of 
the text 
on the 
current 
line.

LineUp
Extend

Extends 
the 
selection 
one line 
upward.

PageD
ownExt
end

Extends 
the 
selection 
one page
downwar
d.

PageU
pExten

Extends 
the 



d selection 
one page
upward.

SelectA
ll

Selects 
the entire
docum
ent.

Select
Char

Starts 
the 
character
-
selection 
mode. 
While 
this 
mode is 
active, all
other 
navigatio
n 
comman
ds will 
select 
the 
character
s from 
the 
position 
where 
the 
comman
d was 
executed
to the 
current 
cursor 
location.

SelectL
ine

Starts 
the line-
selection 
mode. 
While 
this 
mode is 
active, all
other 
navigatio
n 
comman
ds will 
select 
lines 
from the 
position 
where 



the 
comman
d was 
executed
to the 
current 
cursor 
location.

Select
Column

Starts 
the 
column-
select 
mode. In 
column-
select 
mode, 
the 
navigatio
n keys 
act as if 
virtual 
space is 
enabled.

WordL
eftExte
nd

Extends 
the 
selection 
backwar
d one 
word.

WordRi
ghtExte
nd

Extends 
the 
selection 
forward 
one 
word.
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Editing with the Text Editor
    

With the text editor, you can cut, copy, and paste text using menu commands or drag-and-drop. You 
can also undo and redo selected editing actions.

The text editor provides the following editing commands:

· Cutting, copying, pasting, and deleting text
· Undoing and redoing editing actions
· Using drag-and-drop
· Specifying column blocks for editing

    

All editing commands require a selection in order to work. Some of the commands can make a 
selection based on the current cursor location. Command names that begin with an object (such as 
WordCapitalize) assume that object for a default selection; otherwise, the default selection will be 
the character adjacent to the cursor. For example, the Delete command removes the character to the
right of the cursor if there is no selection.

    

Note      You can enable the copy command to work on the current line even if there is no selection. 
From the Tools menu, select Options. Select the Compatibility tab, and select the Enable Copy 
Without Selection option. This enables the copy command to work on the current line if there is no 
selection.

    

When you cut text from the file, the text is removed from your file and placed on the Clipboard. When
you delete text from the file, the text is removed from your file, and the Clipboard is not used. All 
Windows applications share one single Clipboard. Commands that use the Clipboard will overwrite 
whatever was previously placed onto the Clipboard by other commands or other Windows 
applications. This single-Clipboard behavior is true even when the IDE is emulating an editor, such 
as Epsilon, that supports multiple Clipboards.

The text editor commands for editing are described in the following table.
    

Comm
and

Descript
ion

CharTr
anspos
e

Swaps 
character
s around 
the 
cursor.

Copy Copies 
the 
selection 
to the 
Clipboar
d.

Cut Removes
the 
selection 
and 
copies it 
to the 
Clipboar
d.



Delete Deletes 
the 
selection.

Delete
Back

Deletes 
the 
selection,
or if there
is no 
selection,
deletes 
the 
character
to the left
of the 
cursor.

Delete
BlankLi
nes

Deletes 
the blank
lines 
adjacent 
to the 
cursor.

Delete
Horizon
talSpac
e

Deletes 
the 
spaces 
and tabs 
around 
the 
cursor.

Format
Selecti
on

Formats 
the 
selection 
using the
smart 
indent 
settings.

IndentS
election

Indents 
the 
selected 
text right 
one tab 
stop.

IndentS
election
ToPrev

Indents 
the 
selection 
to line up
with the 
previous 
line’s 
indention
.

LevelC
utToEn
d

Cuts the 
text 
between 
the 



cursor 
and the 
end of 
the next 
brackete
d level.

LevelC
utToSta
rt

Cuts the 
text 
between 
the 
cursor 
and the 
beginnin
g of the 
previous 
brackete
d level.

LineCut Deletes 
the 
selected 
lines and
places 
them on 
the 
Clipboar
d.

LineDel
ete

Deleted 
the 
selected 
line.

LineDel
eteToE
nd

Deletes 
to the 
end of 
the 
current 
line.

LineDel
eteToSt
art

Deletes 
to the 
beginnin
g of the 
current 
line.

LineOp
enAbov
e

Opens a 
new line 
above 
the 
cursor.

LineOp
enBelo
w

Opens a 
new line 
below 
the 
cursor.

LineTra
nspose

Swaps 
the 



current 
and 
previous 
lines.

LowerC
aseSel
ection

Makes 
the 
selection 
all 
lowercas
e.

Paste Inserts 
the 
Clipboar
d 
contents 
at the 
cursor.

Senten
ceCut

Deletes 
the 
remainde
r of the 
sentence
.

TabifyS
election

Replaces
spaces 
with tabs 
in the 
selection.

Uninde
ntSelec
tion

Indents 
the 
selected 
text left 
one tab 
stop.

Untabif
ySelect
ion

Replaces
tabs with 
spaces in
the 
selection.

UpperC
aseSel
ection

Makes 
the 
selection 
all 
uppercas
e.

WordC
apitaliz
e

Makes 
the first 
character
uppercas
e.

WordD
eleteTo
End

Deletes a
word to 
the right.



WordD
eleteTo
Start

Deletes a
word to 
the left.

WordL
owerCa
se

Makes 
the 
current 
word 
lowercas
e.

WordTr
anspos
e

Swaps 
the 
current 
and 
previous 
words.

WordU
pperCa
se

Makes 
the 
current 
word 
uppercas
e.
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Cutting, Copying, Pasting, and Deleting Text
    

You can edit your text using the following actions.
    

A
ct
io
n

Descrip
tion

C
ut

Removes
selected 
text from 
the 
active 
window
.

C
o
p
y

Duplicate
s 
selected 
text in 
the 
active 
window
.

P
a
st
e

Pastes 
cut or 
copied 
text into 
an 
active 
window
.

D
el
et
e

Deletes 
text 
without 
copying it
to the 
Clipboar
d.

U
n
d
o

Restores
the text.

R
e
d
o

RE-
APPLIES 
THE 
PRIOR 
EDIT.

{ewc msdncd, EWGraphic, jug22c 0 /a "uguide.BMP"} To cut or copy and paste
text
 1 Select the text you want to cut or copy.



 2 From the Edit menu, choose Cut or Copy.
The cut or copied text is placed onto the Clipboard and is available for pasting.

 3 Move the insertion point to any source window where you want to insert the text.
 4 From the Edit menu, choose Paste.

    

{ewc msdncd, EWGraphic, jug22c 1 /a "uguide.BMP"} To delete text
 1 Select the text you want to delete.
 2 From the Edit menu, choose Delete.

The deleted text is not placed onto the Clipboard, and cannot be pasted.
    

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Undoing and Redoing Editing Actions
    

Use the Undo command to undo previous editing actions. Use the Redo command to reapply editing 
actions that have been undone. Redo is unavailable unless you have used the Undo command.

The number and scope of editing actions you can undo is determined by the size of the text editor’s 
UndoRedoSize buffer in the registry. For information on how to modify the Registry, see Initializing 
and Configuring Microsoft Developer Studio.

{ewc msdncd, EWGraphic, jug23c 0 /a "uguide.BMP"} To Undo an editing 
action
· From the Edit menu, choose Undo.

    

{ewc msdncd, EWGraphic, jug23c 1 /a "uguide.BMP"} To Redo an Undo action
· From the Edit menu, choose Redo.
· Use drag-and-drop editing.

    

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Using Drag-and-Drop
    

Drag-and-drop editing is the easiest way to move or copy a selection of text in a file or between files.

{ewc msdncd, EWGraphic, jug24c 0 /a "uguide.BMP"} To move text using drag-
and-drop editing
 1 Select the text you want to move.
 2 Drag the selected text to the new location.

    

Note      You can also use the right mouse button for drag-and-drop editing. Select the text you 
want, and then use the right mouse button to drag the text to a new location. A pop-up menu 
appears, asking if you want to move or copy the selected text.

    

    

Tip      At any time during a drag-and-drop, you can click the other mouse button to cancel the 
operation.

    

    

{ewc msdncd, EWGraphic, jug24c 1 /a "uguide.BMP"} To copy text using drag-
and-drop
 1 Select the text you want to copy.
 2 While holding down the CTRL key, drag the selected text to the new location.
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Recording and Playing Back Keystrokes
    

With the text editor, you can automate repetitive keyboard tasks by recording and playing back 
keystrokes. The playback feature is available until you record a new set of keystrokes or end the 
editing session.
You can play back recorded keystrokes only into a single editor view. If you activate a new editor 
view while recording keystrokes, the recorder will remain in record mode and continue recording 
keystrokes. However, when the recorded keystrokes are played back, they will be played back into 
the view they were recorded from. If a window is closed, the playback stops.

    

Note      During recording, all mouse-driven selections in text windows are disabled.
    

{ewc msdncd, EWGraphic, jug25c 0 /a "uguide.BMP"} To record keystrokes

 1 Move the mouse pointer to where you want to begin typing.
 2 From the Tools menu, choose Record Keystrokes.

The Record toolbar appears.
 3 Record the keystrokes that you want.

During recording, all mouse-driven selections are disabled. Keystrokes are entered at the 
location you have selected.

 4 From the Tools menu, choose Stop Recording when you have finished recording your 
keystrokes.

    

{ewc msdncd, EWGraphic, jug25c 1 /a "uguide.BMP"} To play back keystrokes

 1 Move the mouse pointer to where you want to play back the recorded keystrokes.
 2 From the Tools menu, choose Playback Recording. 

The recorded keystrokes will be played back into the active editor window at the location you 
have selected.
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Setting Text Editor Options
    

With Developer Studio, you can set the text editor’s behavior to suit your preferences and work 
habits.You can customize the text editor by:

· Setting editor emulation.
· Setting file save preferences.
· Setting and using the selection margin.
· Setting tabs and indents.
· Setting the font style, size, and color.
· Setting syntax coloring.
· Setting syntax coloring for user-defined types.
· Emulate two popular text editors: BRIEF and Epsilon.

    

The text editor commands for editor settings are described in the following table.
    

Comm
and

Descript
ion

EditTog
gleCas
eSensit
ivity

Toggles 
the 
search 
case 
sensitivit
y.

EditTog
gleFind
Match
Word

Toggles 
match 
whole 
word.

EditTog
gleOve
rtype

Toggles 
between 
inserting 
and 
replacing
typing.

EditTog
gleRE

Toggles 
the 
regular 
expressi
on 
search.

EditTog
gleTab
Display

Shows or
hides the
tab 
character
s.
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Setting Editor Emulation
    

The Developer Studio text editor can emulate two popular text editors: BRIEF and Epsilon. With the 
emulation feature, the text editor can emulate the key bindings, text selection, caret display, and 
window display, as well as most editing commands of the selected editor.

{ewc msdncd, EWGraphic, jug27c 0 /a "uguide.BMP"} To set an editor 
emulation
 1 From the Tools menu, choose Options.

The Options dialog box appears. 
 2 Select the Compatibility tab. 
 3 In the Recommended Options For list box, select the editor that you want to emulate.

The default editor is Developer Studio.
The Options box displays the status of pre-defined editor options.

 4 Choose OK.
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Setting Save Preferences
    

You can set save preferences—such as whether to be prompted before saving a file—in the Options 
dialog box. As a default, the text editor saves all changed files prior to building an application. The 
following table lists the save preferences:

    

Save 
Optio
n

Descripti
on

Save 
before
runnin
g tools

Saves 
files 
before 
you build
a project 
or run a 
build 
utility 
such as 
NMAKE.

Promp
t 
before
saving
files

Confirms 
(with a 
dialog 
box 
prompt) 
that you 
want to 
save files.

Autom
atic 
reload 
of 
extern
ally 
modifi
ed 
files

Automatic
ally 
reloads 
externally 
modified 
files that 
have 
been 
loaded 
(but not 
yet 
changed) 
by the 
editor.

{ewc msdncd, EWGraphic, jug28c 0 /a "uguide.BMP"} To change the save 
options
 1 From the Tools menu, choose Options. 

The Options dialog box appears.
 2 Select the Editor tab.
 3 Select any of the Save Options.
 4 Choose OK.
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Setting and Using the Selection Margin
    

The selection margin is an area to the left of each line of text. You can use the mouse in this area to 
select text. The selection margin also displays information about source lines. Breakpoints, 
bookmarks, the extended instruction pointer (EIP), and the tag pointer are all indicated by icons in 
the selection margin.

{ewc msdncd, EWGraphic, jug29c 0 /a "uguide.BMP"} To set the selection 
margin
 1 From the Tools menu, choose Options.

The Options dialog box appears.
 2 Select the Editor tab.
 3 Select the Selection Margin check box.
 4 Choose OK.

    

{ewc msdncd, EWGraphic, jug29c 1 /a "uguide.BMP"} To use the selection 
margin

When the mouse pointer is moved into the selection margin, it changes to an up-and-right-
pointing select arrow (a mirror image of the standard select arrow).

· Do any of the following: 
· Click in the margin to select the entire line to the right of the mouse pointer.
· Click in the margin and move the mouse pointer to select multiple consecutive lines.

· While holding down SHIFT, click in the margin and move the mouse pointer to extend a 
selection.

· While holding down CTRL, click anywhere in the margin to select the entire file. (This is 
equivalent to choosing the Select All command from the Edit menu).

    

    

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Setting Tabs and Indents
    

You can indent text with tab characters several ways:

· Use the TAB key.
· Use Auto Indent (without Smart Indent)
· Use Auto Indent (with Smart Indent enabled)

    

When you press the TAB key, the insertion point moves to the next indent level. You can display 
(or hide) the tab symbols by pressing the EditToggleTabDisplay key combination.

    

Note      You can display all of the current keyboard shortcuts. For more information, see 
Displaying the Keyboard Shortcuts.

    

You can also use Auto Indent (without Smart Indent) to automatically indent new lines to match the 
previous line.

{ewc msdncd, EWGraphic, jug30c 0 /a "uguide.BMP"} To set Auto Indent
 1 From the Tools menu, choose Options.

The Options dialog box appears.
 2 Select the Tabs tab.
 3 Under Auto Indent, select the appropriate setting. 
 4 Choose OK.

    

If you use Auto Indent (with Smart Indent enabled), the text editor automatically indents the text 
based on the context of the previous lines.

{ewc msdncd, EWGraphic, jug30c 1 /a "uguide.BMP"} To set Smart Indent
 1 From the Tools menu, choose Options.

The Options dialog box appears.
 2 Select the Tabs tab.
 3 Under Auto Indent, select the Smart option.
 4 Under Smart Indent Options, select the language element and specify the number of previous 

lines to use for the context of smart indenting.
 5 Choose OK.

    

Backspacing over a tab character deletes the tab character, regardless of the indent setting.

If you select the Insert Spaces option, a tab character is not inserted, and only spaces are inserted to
reach the next indent level.

    

Note      The File Type list box on the Tabs tab contains a list of file types. The initial tab settings for 
each file you load are assigned based on the file extension and the setting of this list box. You can 
use the Tab Size box and Indent Size box on the Tabs tab or on the Source Window property page to
specify individual settings for these two fields on a per-file basis, as needed.

    

{ewc msdncd, EWGraphic, jug30c 2 /a "uguide.BMP"} To change tab and 
indent settings
 1 From the Tools menu, choose Options.



The Options dialog box appears.
 2 Select the Tabs tab.
 3 In the Tab Size box, type the number of spaces to use as a tab stop. The default is four spaces.
 4 In the Indent Size box, type the number of spaces to use for indents. The default is four spaces.
 5 Select the Keep Tabs option to treat each tab as a single tab character when the file is saved. 

–or–
Select the Insert Spaces option to use spaces as specified in the Tab Size box.

 6 Choose OK.
    

{ewc msdncd, EWGraphic, jug30c 3 /a "uguide.BMP"} To change tab and insert
settings using the Source Window property page

 1 Click the right mouse button with the mouse pointer in the source window, 
 2 From the pop-up menu, choose Properties.

The Source Window property page appears.
 3 In the Tab Size box and Indent Size box, type the tab and indent setting.

    

{ewc msdncd, EWGraphic, jug30c 4 /a "uguide.BMP"} To display or hide tab 
symbols
· Press the EditToggleTabDisplay key combination to toggle the display of tab symbols. Tab 

symbols are displayed as >> whenever there is a tab in a source file.
    

You can press the TAB key to move the caret to the next indent level. You can also move a block of 
lines one tab to the right or left.

{ewc msdncd, EWGraphic, jug30c 5 /a "uguide.BMP"} To indent a group of 
lines
 1 Select the group of lines.
 2 Press the IndentSelection key combination.

    

{ewc msdncd, EWGraphic, jug30c 6 /a "uguide.BMP"} To unindent a group of 
lines
 1 Select the group of lines.
 2 Press the UnindentSelection key combination.

    

    

Note      The UnindentSelection command only returns to previous tab stops.
    

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Setting the Font Style, Size, and Color
    

You can change the font style, size, and color settings for any window within Developer Studio with 
the Format command. You may find different fonts in various windows give visual clues about the 
function of the windows—the default setting for source windows, a different font for the Watch 
window, and so on. You can use the text font and size to better manage your window display of 
information.

    

Note      In addition to setting font coloring, you must enable syntax coloring in order to view 
colored text elements.

    

{ewc msdncd, EWGraphic, jug31c 0 /a "uguide.BMP"} To change a font style, 
size, or color
 1 From the Tools menu, choose Options.

The Options dialog box appears.
 2 Select the Format tab.
 3 In the Category box, select the category of information to be formatted. 

The Category list box displays the windows that have formatting options.
 4 In the Font box, select the font to be used for the category you selected. 

The Font drop-down list box displays the different fonts installed on your system. The text 
sample in the sample box changes to the font you select.

 5 In the Size box, select the Size to be used for the font you selected. 
The Size drop-down list displays the sizes available for the selected font. The text sample in the 
sample box changes to the size you select.

 6 In the Colors list box, select the type of text you want to color.
 7 In the Background list box, select a background color.
 8 In the Foreground list box, select a foreground color.

    

Note      The Background and Foreground lists display the 16 standard colors and the Automatic 
setting. The text sample displayed in the Sample box changes to the color you select.

The behavior of the Automatic color setting depends on the element selected. For colors that map 
to standard system elements (such as Foreground color, Background color, or Text Selection 
color), the Automatic setting sets the element to the appropriate system color. For syntax coloring 
elements and other non-system defined colors, the Automatic setting indicates that the foreground 
color or background color from the same category is to be used.

    

 9 Choose OK.
    

Text within one category of window can be only one font and size. Multiple fonts cannot be displayed 
in the same category of source window. 

The font and size settings apply to everything within the selected category, while the foreground and 
background color settings apply only to the selected element of that category.

    

Tip      You can reset the formatting options for a selected Category to the default settings by 
choosing Reset.

    

{ewl msdncd.dll, ewcright, /c"Microsoft"}



 



Setting Syntax Coloring
    

Using different colors for various elements of your display, such as functions or variables lines, gives 
you visual cues about the structure of your source code. These changes are global and affect all 
source files with extensions recognized by the installed language.

{ewc msdncd, EWGraphic, jug32c 0 /a "uguide.BMP"} To set syntax coloring in 
an individual source file
 1 Click the source file window or use the Window menu to make the source window active.

If there are multiple windows open on the source file, select one. Syntax coloring changes will 
appear in all windows opened on the source file.

 2 From the Edit menu, choose Properties.
The Source Window property page appears. The Language list box displays the current 
language setting for syntax coloring. The drop-down list contains the installed language choices.
Note      The Source Window property page may also be accessed by clicking the right mouse 
button in the source window.

 3 In the Language list box, select C/C++ to set syntax coloring for that source file, or select None 
to turn syntax coloring off.

    

Note      Global syntax coloring for C++ is enabled by default.
    

    

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Setting Syntax Coloring for User-Defined Types
    

The text editor can display custom coloring of user-defined data types as well as predefined 
language elements.

The process of setting colors for user-defined types has three stages:
· Create an ASCII text file containing a list of user-defined types.
· Enable syntax coloring.
· Select appropriate colors for the user-defined types.

    

{ewc msdncd, EWGraphic, jug33c 0 /a "uguide.BMP"} To set syntax coloring 
for user-defined types
 1 In the same directory as MSDEV.EXE, create a text-only filenamed USERTYPE.DAT, containing 

a list of user-defined type names.
    

Note      You must save USERTYPE.DAT as a text-only file. You can use the text editor or the 
Windows Notepad to create this file. The file should contain a list (one per line) of the user-
defined strings that should be colored.

    

 2 Click the source file window or use the Window menu to make the source window active.
If there are multiple windows open on the source file, select one. Syntax coloring changes will 
appear in all windows opened on the source file.

 3 From the Edit menu, choose Properties.
The Source Window Properties page appears. The Language list box displays the current 
language setting for syntax coloring. The drop-down list contains the installed language choices.
Note      The Source Window property page may also be accessed by clicking the right mouse 
button in the source window.

 4 In the Language list box, select C/C++ to set syntax coloring for that source file, or select None 
to turn syntax coloring off.

    

Note      Global syntax coloring for C++ is enabled by default.
    

 5 From the Tools menu, choose Options.
The Options dialog box appears.

 6 Select the Format tab.
 7 In the Category box, select the category of information to be formatted. 

The Category list box displays the windows that have formatting options.
 8 In the Font box, select the font to be used for the category you selected. 

The Font list box displays the different fonts installed on your system. The text sample in the 
sample box changes to the font you select.

 9 In the Size box, select the Size to be used with the font you selected. 
The Size list box displays the sizes available for the selected font. The text sample in the 
sample box changes to the size you select.

10 In the Colors list box, select the type of text you want to color.
11 In the Background list box, select a background color.
12 In the Foreground list box, select a foreground color.



    

Note      The Background and Foreground lists display the 16 standard colors and the Automatic 
setting. The text sample displayed in the Sample box changes to the color you select.

The behavior of the Automatic color setting depends on the element selected. For colors that map 
to standard system elements (such as Foreground Color, Background Color, or Selected Text 
Color), the Automatic setting sets the element to the appropriate system color. For syntax coloring 
elements and other non-system defined colors, the Automatic setting    indicates that the 
foreground color or background color from the same category is to be used.

    

13 Choose OK.
    

The USERTYPE.DAT file is read during initialization. It cannot be renamed, nor can it be reloaded 
during an editing session. The syntax coloring mechanism checks the USERTYPE.DAT file last. 
Thus, all previously defined color settings take precedence over the user-defined types.

    

Tip      For any source file, you can use the Source Window property page to specify which language 
syntax coloring to apply (or turn off syntax coloring altogether). For more information, see Setting 
the Font Style, Size, and Color.
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HTML Syntax Coloring for Source Files
    

Visual J++ version 1.0 supports HTML syntax coloring for source files. Software that support HTML 
differ widely in the set of elements, attributes, and entities they recognize. The HTML syntax coloring 
feature of Visual J++ version 1.0 lets you select a range of HTML support, and allows custom 
variations. When you open an HTML file, the default HTML support is Microsoft Internet Explorer 3.0.
To switch to a different support, open the Properties Page for this source file. You can choose 
Properties from the Edit menu or press ALT+Enter. Select the HTML support of your choice from the 
Language list box. The HTML support you have selected becomes the new default.

The built-in HTML support include:

· HTML 2.0. This conforms with the DTD given in RFC1866.
· Microsoft Internet Explorer 2.0.
· Microsoft Internet Explorer 3.0.

    

Here is what you do to define a custom variation. Place a text file with extension .HLX in the \
MSDEV\BIN\IDE directory. The first line of the file is a signature that uniquely identifies the type of 
the file. It contains the name of the variation that will be displayed on the Properties Page of the 
source file. After the signature line, the format resembles that of a Windows initialization file. A 
semicolon at the beginning of a line indicates a comment. 

The file should contain three sections, the set of elements, attributes, and entities that will be colored.
Each section contains a list of names separated by space or carriage return/line feed. The names do 
not need to be in alphabetical order. You must specify all the elements, attributes, and entities you 
want to color.

    

Note            If the custom variation you specify in the .HLX file has the same name as a built-in Visual 
j++ HTML support, it will override the built-in HTML support. There is a 14-character limit to the name
of the HTML variation you specify.

    

The following examples gives the general outline of an .HLX file. For brevity, this example is 
shortened to omit most names. 

    

@HLX@ "HTML - Custom"
; Custom HTML tagset file.
; Must begin with the "@HLX@" signature and 
; the name of the HTML variant in quotes. The
; name is limited to 14 characters.
;--------------------------------
[Elements]
; Element set, case-insensitive
; HTML tags, e.g. <H1>
A APPLET
; break control
BR NOBR WBR
; headings
H1 H2 H3 H4 H5 H6
; character formatting
B CITE CODE EM I KBD STRIKE STRONG TT U VAR
FONT S SUB SUP SMALL BIG BLINK DFN; etc. ...

;--------------------------------
[Attributes]
; Attribute set, case-insensitive
; (applied to all elements)
ACTION ALIGN ALINK ALT



; etc. ...

;--------------------------------
[Entities]
; Entity set, case-sensitive
; special characters, e.g. &amp;
; If this section is empty or omitted, the standard set from RFC1866 is 
used.
gt lt amp quot 
; etc. ...
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Managing Open Windows
    

The text editor features options that control the display of source windows. You can switch between 
windows, open new windows, split window views, and view a source file in full-screen mode.

{ewc msdncd, EWGraphic, jug35c 0 /a "uguide.BMP"} To switch to a source 
window
 1 Click anywhere in the window.

–or–
    

· From the Window menu, choose the filename.
–or–

· From the Window menu, choose Windows.
The Windows dialog box appears.

    

 1 Select a window from the Select Window list.
 2 Choose the Activate button, or double-click the selection.

    

{ewc msdncd, EWGraphic, jug35c 1 /a "uguide.BMP"} To create a new window 
for an open source file
 1 Switch to the source window.
 2 From the Window menu, choose the New Window command.

A second copy of the source file is displayed with an :n suffix. As you open more windows on the 
source file, the value of n increases. You can scroll and split each window independently. You 
can make changes to the source file from any window.

    

Note      When you first open a file, if you select the Read Only check box in the Open dialog 
box, the current window and any duplicates of the window remain read only.

    

    

{ewc msdncd, EWGraphic, jug35c 2 /a "uguide.BMP"} To split a source window
 1 Click the split bar at the top of the vertical scroll bar, and drag it down to the location you want.

–or–
    

· Switch to the source window.
If there are multiple windows open on the source file, select one of them.

    

 1 From the Window menu, choose Split.
The split bar appears.

 2 Drag the split bar to the location you want.
    

{ewc msdncd, EWGraphic, jug35c 3 /a "uguide.BMP"} To view a source file in 
full-screen mode
 1 Switch to the source window.
 2 From the View menu, select Full Screen.

The source window is displayed in full-screen mode. A small button appears at the top that 
allows you to reset the screen to regular mode.
Initially, the toolbars, status bar, and scroll bars are hidden. From the Tools menu (ALT+T), choose 



Options and then use the Editor tab to control window settings.
    

{ewc msdncd, EWGraphic, jug35c 4 /a "uguide.BMP"} To end full screen mode
· Press the ESC key.

–or–
· Click the Full-Screen button.

    

All files are automatically closed when you quit Developer Studio (you will be prompted to save any 
changed files). You can also close any individual source file without quitting the application.

{ewc msdncd, EWGraphic, jug35c 5 /a "uguide.BMP"} To close a source file
 1 From the Window menu, choose Windows.

The Windows dialog box appears.
 2 Select one or more files from the Select Window list box.
 3 Choose the Close Window button.

–or–
Switch to the source window.

 4 From the File menu, choose Close to close the active window and any additional views of the 
window.
–or–
If the window is not maximized, double-click the window’s Control-menu box. When you double-
click the Control-menu box, the window is closed, but additional views of the document remain 
open. 
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Working with Source-Code Control
    

Source-code control systems enable you to track changes to source-code files during the course of 
software development. With source-code control systems, you can ensure that changes are not 
overwritten in projects with multiple authors, and that authors are working with the most up-to-date 
code. You can also return to earlier versions of code, if necessary.

Microsoft Developer Studio provides facilities for integrating a source-code control system into the 
development environment. If you install a source-code control system that conforms to the 
Microsoft Common Source Code Control Interface, you can directly access source-code control 
functionality from the Developer Studio menus.

    

Note      Until you install a source-code control system that conforms to the Microsoft Common 
Source Code Control Interface, the menu commands for source-code control will not appear. In 
addition, either you or the installation program must make the correct entries in the Registry.

    

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Setting Up Source-Code Control
    

To use the integrated source-code control capabilities in Microsoft Developer Studio, you must take 
the following steps:

· Install a source-code control system that conforms to the Microsoft Common Source Code 
Control Interface.

· Ensure that the installation program for the source-code control system writes the correct 
information to the Registry, and if it doesn’t, make the correct entries.

· Complete all the administrative tasks required by your source-code control system. These tasks 
may include designating locations for master versions of files, creating network connections, 
setting permissions for drives and/or directories, or adding user information and permissions to 
the system.
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Supported Source-Code Control Functionality
    

Microsoft Developer Studio provides commands for a number of common source-code control 
operations used in everyday work. It supports the following operations:

· Putting an entire project under source-code control.
· Putting individual files under source-code control.
· Getting current versions of files.
· Checking files out of the source-code control system.

· Checking files into the source-code control system and merging others changes.
· Checking files into the source-code control system and ignoring changes.
· Removing files from the source-code control system.

· Viewing the history of changes made to a file.
· Viewing the differences between the local copy of a file and its master copy. 

    

If your installed source-code control system supports other operations in addition to these basic 
ones, Microsoft Developer Studio provides access to them from the Advanced button on the relevant 
dialog box. These other operations could include such things as checking out files exclusively to 
prevent other users from working on them at the same time.
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Unsupported Source-Control Functionality
    

Microsoft Developer Studio supports basic functionality in installed source-code control systems, 
as outlined in the section Supported Source-Code Control Functionality. This integrates 
common source-code control operations into your customary working environment. 

These integrated operations do not encompass all possible capabilities of source-code control 
systems. For certain source-code control operations, you will have to use the programs or features of
your installed source-code control system. These operations include adminstrative tasks, such as 
designating locations for master versions of files, creating network connections, setting permissions 
for drives and/or directories, or adding user information and permissions to the system. 

In addition, if your source-code control system allows certain operations on files in the source-code 
control tree, such as getting specific versions of files, branching, or merging branches, you need to 
use the installed source-code control program for those operations.
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Putting Files Under Source-Code Control
    

When you add a file to your source-code control system, the system manages access to the file and 
maintains a record of all changes made to the file. It also records when a file was changed and who
changed the file. From Microsoft Developer Studio, you can put entire projects under source-code 
control, or you can put individual files under source-code control. 
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Displaying the Source-Code Control Toolbar
    

You can access the integrated source-code control commands from buttons on a standard toolbar.

{ewc msdncd, EWGraphic, jug5d 0 /a "uguide.BMP"} To display the Source-
Code Control toolbar
 1 From the View menu, choose Toolbars.

The Toolbars dialog box appears.
 2 From the Toolbars list, select Source Control.

The Source-Code Control toolbar immediately appears.
 3 Choose the Close button.

    

You can also remove buttons from the toolbar, add other buttons, or add source-code control 
buttons to other toolbars. For information on customizing toolbars, see Working with Toolbars.
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Adding a Project to Source-Code Control
    

You can add a project to your source-code control system any time after you have created it.
    

Note      Before you can add any files to source-code control, you must complete any administrative 
tasks required by your source-code control system, using the administrative program supplied by 
your system. This may include adding users or creating a source-code control project database, for 
instance.

    

{ewl msdncd, EWGraphic, jug6d 0 /a "build.bmp"} To add a project to source-code
control
 1 Open an existing project or create a new project.
 2 From the Tools menu, choose Source Control, and from the cascading menu, choose Add To 

Source Control.
The installed source-code control displays one or more dialog boxes, requesting source-code 
control project information.

 3 Specify the information required by the installed source-code control system.
The Add To Source Control dialog box appears, with files in the project workspace selected. 

 4 If you want to add the files to source-code control, but immediately check them out, select the 
Keep Checked Out check box.

 5 In the Comment text box, type a comment about the files, if you want.
    

Note      If your source-code control system supports additional options, an Advanced button 
appears on the Add To Source Control dialog box, and you can select those options at this 
point.

    

 6 Choose the OK button.
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Adding Individual Files to Source-Code Control
    

You can set Developer Studio options to prompt you automatically each time you insert files into your
project, or you can explicitly choose to put them under source-code control. 

{ewl msdncd, EWGraphic, jug7d 0 /a "build.bmp"} To prompt automatically for 
inclusion under source-code control
 1 From the Tools menu, choose Options.

The Options dialog box appears.
 2 Select the Source Control tab.
 3 Select the Prompt To Add Files When Inserted check box.
 4 Choose the OK button.

    

Now, each time you insert files into the project, Developer Studio prompts you to add the inserted 
files to your source-code control system.

If some or all of the files currently included in your project are not under source-code control, you can
add them individually to the source-code control system.

{ewl msdncd, EWGraphic, jug7d 1 /a "build.bmp"} To add individual files to 
source-code control
 1 In the FileView pane of the Project Workspace window, select the files that you want to put under

source-code control.
 2 From the Tools menu, choose Source Control, and then choose Add To Source Control from the 

cascading menu.
The Add To Source Control dialog box appears, with checks in the Files list next to the files 
that you have selected. The list includes all files in the project directory that are not already under
source-code control, and you may check or uncheck any files in the list. 

 3 In the Comment text box, type a comment about the files, if you want.
 4 Choose the OK button.

    

The files are now under source-code control, and the file icons in the FileView pane are now grayed
to indicate this.
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Removing Files from Source-Code Control
    

When you remove files from your Microsoft Developer Studio project, you may first want to remove 
them from source-code control.

{ewl msdncd, EWGraphic, jug8d 0 /a "build.bmp"} To remove a file from source-
code control
 1 In the FileView pane of the Project Workspace window, select the files that you want to remove 

from source-code control.
 2 From the Tools menu, choose Source Control, and from the cascading menu, choose Remove 

From Source Control.
The Remove From Source Control dialog box appears, with checks in the Files list next to the 
files that you have selected. You may check or uncheck any files in the list.

 3 Choose OK.
    

    

Note      Not all source-code control systems allow individual users to remove files from source-code 
control. Some systems require source-code control administrators to remove them, and the 
administrator may need to use the source-code control system’s administrative program.
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Determining the Status of Files
    

When you are using a source-code control system, it is important to be able to determine the status 
of files within the system. This can help prevent collisions in groups with multiple authors, ensure that
you are working on current files, determine whether you have access to a file, and so on. You can 
also examine the historical status of files to determine when and what changes were made, and who 
made them.

You can determine some information from the FileView pane, other information from the 
property pages for a file, and other information from examining the files history.
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Reading the FileView Pane
    

The FileView pane of the Project Workspace window displays all the files that are currently in the 
project workspace. If a project is under source-code control, the file icons are grayed, and if a file 
is checked out, a check mark appears to the left of the file icon. Figure xx.1 shows a file under 
source-code control that has been checked out.

Figure xx.1      FileView Showing a Checked Out File 
{ewc msdncd, EWGraphic, jug10d 0 /a "uguideCHECK.BMP"}
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Examining File Status on Property Pages
    

Each file in a project has a property page associated with it. The property page includes information 
about the file, including its current status in the source-code control system if it is under source-code 
control.

    

Note      If the file is not under source-code control, no status information appears on the property 
page.

    

{ewl msdncd, EWGraphic, jug11d 0 /a "build.bmp"} To examine a property page 
from the FileView pane
· Select the file in the FileView pane of the Project Workspace window, and press ALT+ENTER.

–or–
Select the file in the FileView pane of the Project Workspace window, click the right mouse 
button to display the pop-up menu, and choose Properties.
–or–
Select the file in the FileView pane of the Project Workspace window, and from the Edit menu, 
choose Properties.

    

{ewl msdncd, EWGraphic, jug11d 1 /a "build.bmp"} To examine a property page 
from a source editor window
· Press ALT+ENTER and select the General tab.

–or–
Click the right mouse button to display the pop-up menu, choose Properties, and then select the 
General tab.
–or–
From the Edit menu, choose Properties, and then select the General tab.
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Examining File Histories
    

In some cases, you may want to know what changes were made to a file, either recently or 
throughout its existence. You can request the source-code control system to show a history for a file 
or files that you have added to source-code control. Some source-code control systems allow you to 
select only a single file. The type of detail shown in the file histories depends on the source-code 
control system.

{ewl msdncd, EWGraphic, jug12d 0 /a "build.bmp"} {ewc msdncd, EWGraphic, 
jug12d 1 /a "uguide.BMP"} To show file histories
 1 In the FileView pane of the Project Workspace window, select the file or files for which you want 

a history.
 2 From the Tools menu, choose Source Control, and then choose Show History from the 

cascading menu. 
Your source-code control system displays the history for the selected file or files.
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Getting Current Versions of Files
    

Updating your local copies of files to versions from the master source-code control files is called 
“getting” or “synchronizing” files. In any software project with multiple authors, you need to update 
your local copies frequently to ensure that you incorporate changes that other authors have made. 

In a large project, changes can be made in files that you normally do not work in, but that do contain 
information that you use. For instance, project-wide header files may define manifest constants
or macros that appear in your source files. When you get or synchronize your local files, the master 
versions of files are copied to your local project. The files are not checked out, and you cannot 
modify them and check in changes, but you can build with the most up-to-date versions.

If you have checked out files and made changes to your local copies, and other authors have made 
changes to those same files and checked them in, your source-code control system reports that you 
have changes to merge. You then need to follow the recommended procedures in your source-code 
control system to reconcile and verify those changes.

{ewl msdncd, EWGraphic, jug13d 0 /a "build.bmp"} To get current files in your 
project
 1 In the FileView pane of the Project Workspace window, select the files that you want to get.
 2 From the Tools menu, choose Source Control, and from the cascading menu, choose Get Latest 

Version.
The Get Latest Version dialog box appears, with checks next to the files that you have 
selected. The list includes all files in the project directory that are under source-code control, and
you may check or uncheck any files in the list.

    

Tip      You can quickly select all the items in the list by selecting the first item, pressing SHIFT+END
to select all the items, and then pressing the SPACEBAR to change the check box state. If one or 
more files are checked, they now are unchecked. Pressing the SPACEBAR again checks them all.

    

 3 Choose the OK button.
    

The source-code control system copies all the selected files with changes by other authors to your 
local directory.
You can also have Developer Studio automatically prompt you to get the current versions of files 
when you open a project workspace.

{ewl msdncd, EWGraphic, jug13d 1 /a "build.bmp"} To get current versions of files 
when opening a project workspace
 1 From the Tools menu, choose Options.

The Options dialog box appears.
 2 Select the Source Control tab.
 3 Select the Get Files When Opening The Workspace check box.
 4 Choose the OK button.
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Checking Files In and Out
    

When you begin work on your project, normally you open the project in the project workspace and 
get the current versions of the project files to make sure that you are looking at the most up-to-
date sources. Before you begin to modify the source files, you check them out; after you have 
completed the modifications, you check the files in.
When you have a file checked in, your local copy of the file is read-only, and you cannot save any 
changes to it. When you check out a file, you can make changes to your local copy of the file, and 
save those changes to the file. When you check the file in, you copy those changes to the master 
copy of the file in the source-code control project. This makes those changes available to your 
coworkers. Depending on the characteristics of your source-code control system, only one author 
can check out a file, or more than one author can check out a file simultaneously.

In Microsoft Developer Studio, in addition to selecting files directly from the FileView pane, you can 
also check them in and out by selecting from the other panes. For instance, if you select a class to 
check out in the ClassView pane, Developer Studio prompts you to check out files associated with 
that class.
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Checking Files Out
    

When you check a file out, your installed source-code control system changes the status of the file 
from read-only to writeable, and records that you have the file checked out. You then have the 
necessary permissions to revise the file. Your source-code control system may include a mechanism 
for exclusive use. You can then specify that you have the file checked out, and that no one else may 
check out that file. 

Some source-code control systems allow multiple authors to check out the same file. In this case, the
source-code control system merges the changes from the authors when each checks in the file.

{ewl msdncd, EWGraphic, jug15d 0 /a "build.bmp"} To check files out
 1 In the FileView pane of the Project Workspace window, select the files that you want to check 

out.
 2 From the Tools menu, choose Source Control, and from the cascading menu, choose Check Out.

The Check Out File(s) dialog box appears, with checks next to the files that you have selected.
The list includes all checked-in files in the project directory, and you may check or uncheck any 
files in the list.

 3 Type a comment in the Comment text box, if you want.
    

Note      Not all source-code control systems support comments when checking files out. If yours 
does not, this text box does not appear.

    

 4 Choose the OK button.
    

You can also check out a file using the pop-up menu in the text editor windows. Press the right 
mouse button to display the menu. From the menu, choose Check Out.

You can have Developer Studio prompt you to check out a file if you start to edit it, but have not 
checked it out.

{ewl msdncd, EWGraphic, jug15d 1 /a "build.bmp"} To prompt for check out from 
editor windows
 1 From the Tools menu, choose Options.

The Options dialog box appears.
 2 Select the Source Control tab.
 3 Select the Check Out Source File(s) When Edited check box.
 4 Choose the OK button.
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Checking Files In
    

When you check a file in, the source-code control system changes the status of the file from 
writeable to read-only, and records that you have checked in the file. It also records the differences
between the contents of the file when you checked it out and when you checked it in. 

You generally want to view the changes to the file before you check it in to confirm the changes 
that you made. In some cases, you may want to discard all changes to your file before checking it in. 
In other cases, you may need to merge changes that coworkers have made to the file after you 
checked it out. If you had the file checked out exclusively, after you check it in, others can check out 
the file.
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Viewing Your Changes to a File
    

It is best to review the changes that you have made in a file before you check in the file. Your source-
code control system displays the differences between your local version of the file and the master 
version in your source-code control project.

{ewl msdncd, EWGraphic, jug17d 0 /a "build.bmp"} To view your changes

 1 Select the file with the changes that you want to view.
    

Note      You can select only a single file, which must already be checked out. This method 
reports only the differences between this version and the master version. You cannot use this 
method to examine differences between two files in your project, for instance.

    

 2 From the Tools menu, choose Source Control, and from the cascading menu, choose Show 
Differences.
Your source-code control system displays the differences, or reports that the files are identical.
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Checking Files In and Removing Your Changes
    

In some cases, you may make changes to your local files, and then decide that you do not want to 
check the changes in to the source-code control system. You may, for instance, have viewed the 
local changes and discovered errors, you may have pursued some modifications that were not 
fruitful, or you may not have had time to completely implement some changes and do not care to 
check in incomplete code. In these cases, you can have the source-code control system check the 
files in, but ignore any changes you made.

    

Note      If you want to save the changes before checking the files in without the changes, you can 
always copy the files to another location, or save them under another name using the Save As 
command from the File menu.

    

{ewl msdncd, EWGraphic, jug18d 0 /a "build.bmp"} To check files in but ignore 
changes
 1 In the FileView pane of the Project Workspace window, select the files that you want to check in 

without incorporating changes.
 2 From the Tools menu, choose Source Control, and from the cascading menu, choose Undo 

Check Out.
The Undo Check Out dialog box appears, with checks next to the files that you have selected. 
The list includes all checked-out files in the project directory, and you may check or uncheck any 
files in the list.

 3 Choose the OK button.
    

The source-code control system changes the status of the files to checked in, but does not copy any 
of your changes to the master files. It does not record any differences. It also restores your local 
copy of the file so that it matches the master file.
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Checking Files In and Merging Others' Changes
    

If your source-code control system does not support exclusive use, while you have had the file 
checked out, another author may have also checked the file out, made changes, and then checked 
the file in. In this case, before you check your local copy of the file in, you need to find out if there 
were changes by other authors. If so, you need to merge those changes into your local copy. You 
can then verify that all the changes are compatible and that none cause problems when you use the 
file. After you have verified the changes, you can check in the file.

{ewl msdncd, EWGraphic, jug19d 0 /a "build.bmp"} To check files in and merge 
others’ changes
 1 In the FileView pane of the Project Workspace window, select the files that you want to check in.
 2 From the Tools menu, choose Source Control, and from the cascading menu, choose Get Latest 

Version.
The Get Latest Version dialog box appears, with checks next to the files that you have 
selected. The list includes all files in the project directory under source-code control, and you 
may check or uncheck any files in the list.

 3 Choose the OK button.
The source-code control system copies master files to your local copies. If there is a file with 
changes in both your local copy and the master copy, your source-code control system notifies 
you that you have changes to merge. You then need to follow the recommended procedures in 
your source-code control system to reconcile the changes and verify those changes.

 4 Repeat steps 1 through 3.
Remember that while you are verifying the last set of changes, another set may have appeared. 

 5 When your source-code control system reports that there are no more files to merge, select the 
files that you want to check in.

 6 From the Tools menu, choose Source Control and from the cascading menu, choose Check In.
The Check In File(s) dialog box appears, with checks next to the files that you have selected. 
The list includes all files in the project directory, and you may check or uncheck any files in the 
list.

 7 Choose the OK button.
    

You can also check in a file using the pop-up menu in the text editor windows. Press the right mouse 
button to display the menu, and choose Check In.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Checking Files In When Closing the Workspace
    

You can choose to have Developer Studio prompt you to check in files when you close the current 
workspace.

{ewl msdncd, EWGraphic, jug20d 0 /a "build.bmp"} To check in files when closing 
the workspace
 1 From the Tools menu, choose Options.

The Options dialog box appears.
 2 Select the Source Control tab.
 3 Select the Check In Files When Closing The Workspace check box.
 4 Choose OK.
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Maintaining Makefiles Under Source-Code Control
    

If you work in a group, you generally want to share the makefile for a project workspace with other 
members of your group. This ensures that everyone in the group can build the projects defined in 
the project workspace using the same files, settings, tools, and so on, as well as ensuring that 
everyone gets the changes to the makefile and builds with the most up-to-date settings. 

Updating the makefile in a group setting requires some coordination among the members of the 
group in order for the process to work smoothly. In the optimal case, all members of the group get 
the makefile from source-code control when they open the project, but no one checks it out. 

The following actions cause the makefile to change:

· Adding or deleting files.
· Adding or deleting projects, subprojects, or project configurations.
· Changing settings for any configuration.

    

If you want to take any of these actions, you need to take the following steps:

 1. Plan the changes to make in your project workspace.
 2. Check out the makefile.
 3. Make the changes.
 4. Save the changes to the makefile by choosing the Save All command from the File menu. 

(Closing the project workspace or closing Developer Studio also saves the changes to the 
makefile.)

 5. Check in the makefile.
 6. Notify the members of the group that the makefile has changed.

At this point, the other members of the group need to close the project workspace, then reopen
it and get the new version of the makefile. If they have set the option to prompt to get the 
latest versions of files, opening the project workspace reminds them to get the latest 
version.

    

If two or more members of the group simultaneously check out the makefile and revise it, checking 
the makefile in could require merging changes. Because Developer Studio may write multiple 
settings to a single line of the makefile, and changes to settings by different users may alter a single 
line in two (or more) different places, reconciling those changes manually could result in errors.

    

Note      If your source-code control system supports exclusive check-outs, you should check the 
makefile out for exclusive use if you need to alter it.
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Working with Resources
    

In Microsoft Developer Studio, a resource is an interface element that the user gains information 
from or manipulates to perform an action. Some basic resources are created for your project by 
Applet Wizard in Visual J++. For resource editing procedures common to all the editors, see Using
the Resource Editors.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Using the Resource Editors
    

The Developer Studio resource editors share techniques and interfaces to create and modify 
application resources quickly and easily. You can use the resource editors to create new resources, 
modify existing resources, copy existing resources, and delete old resources. The resource editors 
are functionally consistent for ease of use.

With Developer Studio you can edit all of the Microsoft Windows resources that your application 
uses:

· Image Files (Using the Graphic Editor) 
· Dialog boxes (Using the Dialog Editor) 
· Menus (Using the Menu Editor) 
· Template resources (Using Resource Templates) 

    

When you create or open a resource, the appropriate editor opens automatically; for example, 
graphical resources like .GIF and .JPEG image files. Dialog boxes are a combination of graphical 
components and text strings. Menus consist of text strings that appear in the menu bar.

The resource editors have many commands and procedures in common. For example, once you 
learn how to create and open a dialog box, you know the steps for creating and opening any of the 
other resources. The most common resource editing activities are: 

· Viewing resources 
· Creating new resources
· Using resource templates 
· Editing resources 
· Using the property pages 
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Viewing Resources
    

There are different methods for viewing your project’s resources. The type of resource you wish to 
view dictates the method you will use. Use one of the following to:
· View an image (.GIF or .JPEG) file
· View a dialog resource
· View a menu resource
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Viewing Image (.GIF or .JPEG) Files
    

{ewl msdncd, EWGraphic, jug3r 0 /a "build.bmp"} To view an image resource 
(.GIF or .JPEG file )
 1 Open the FileView pane by clicking on the FileView tab.

FileView appears (Figure 7.1)
 2 Double-click on the image file you want to view.

Your file is displayed in the Image Editor Window of the Graphics Editor. To modify an image file, 
see Using the Graphics Editor.
Figure 7.1      The FileView Pane
{ewc msdncd, EWGraphic, jug3r 1 /a "uguideRESO.BMP"}
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Viewing Dialog Resources
    

{ewl msdncd, EWGraphic, jug4r 0 /a "build.bmp"} To view a Dialog resource
 1 From the File menu, click Open.

The Open dialog box appears.
 2 Navigate to the subdirectory where your resource template (.RCT) file is stored.
 3 In the Files of Type drop-down list box, click Resource Files.
 4 Double-click on the template (.RCT) file that contains the resource(s) you wish to view.

The Resource Template pane appears (Figure 7.2).
When the Resource Template pane is first displayed, the resource folder or its category folders 
may be condensed. You can expand the template or any category folder by clicking its plus 
sign (+).

 5 To display all the dialog resources in the template (.RCT) file, click the plus (+) sign to the left of
the dialog resources folder.
The names of all the dialog resources appear.

 6 Double-click on the name of the resource you want to view.
The resource appears within the appropriate Developer Studio resource editor. If you want to 
modify the resource, see Using the Dialog Editor.

Figure 7.2      The ResourceTemplate Pane 

{ewc msdncd, EWGraphic, jug4r 1 /a "uguideRESO.BMP"}
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Viewing Menu Resources
    

{ewl msdncd, EWGraphic, jug5r 0 /a "build.bmp"} To view a menu resource
 1 From the File menu, click Open.

The Open dialog box appears.
 2 Navigate to the subdirectory where your resource template (.RCT) file is stored.
 3 In the Files of Type drop-down list box, click Resource Files.
 4 Double-click on the template (.RCT) file that contains the resource(s) you wish to view.

The Resource Template pane appears (Figure 7.2).
When the Resource Template pane is first displayed, the resource folder or its category folders 
may be condensed. You can expand the template or any category folder by clicking its plus 
sign (+).

 5 To display all the menu resources in the template (.RCT) file, click the plus (+) sign to the left of
the menu resources folder.
The names of all the menu resources appear.

 6 Double-click on the name of the resource you want to view.
The resource appears within the appropriate Developer Studio resource editor. If you want to 
modify the resource, see Using the Menu Editor.
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Creating a New Resource
    

There are several ways to create resources using Developer Studio. This section discusses:

· Creating resources from the Insert Menu 
· Creating resources from the Resource Template Pane
· Creating resources from the Resource Toolbar

    

When you create a resource, Developer Studio assigns it a unique symbol name and value. If you 
need to change the symbol value, you can use the ID box on the resource’s property page. For more
information on the property page, use the Help button.

For more information on creating specific resource types, see: 

· Creating an Image File -- .GIF or .JPEG files

· Converting a Bitmap to an Image File
· Adding a menu resource 
· Adding a dialog resource
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Creating Resources from the Insert Menu
    

{ewl msdncd, EWGraphic, jug7r 0 /a "build.bmp"} To create a new resource from 
the Insert menu
 1 From the File menu, click Open.

The Open dialog box appears.
 2 Navigate to the directory where your template (.RCT) file is stored.
 3 Open your template (.RCT) file.

The Resource Template pane appears (Figure 7.2).
 4 From the Insert menu, click Resource.

The Insert Resource dialog box appears.
 5 Select a resource from the Resource Type list box and click the OK button.

The appropriate resource editor window appears.
 6 Create your new menu, dialog, or image resource.
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Creating Resources from the Resource Template Pane
    

{ewl msdncd, EWGraphic, jug8r 0 /a "build.bmp"} To create a new resource from 
the Resource Template Pane
 1 From the File menu, click Open.

The Open dialog box appears.
 2 Navigate to the directory where your template (.RCT) file is stored.
 3 Open your template (.RCT) file.

The Resource Template pane appears (Figure 7.2).
 4 With the cursor in the Resource Template pane, select Insert from the right mouse menu.

The Insert Resource dialog appears.
 5 Select a resource from the Resource Type list box and choose the OK button.

The appropriate resource editor window appears.
 6 Create your new menu, dialog, or image resource.
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Creating Resources from the Resource Toolbar
    

{ewl msdncd, EWGraphic, jug9r 0 /a "build.bmp"} To create a new resource from 
the Resource Toolbar (Figure 7.3)
 1 From the File menu, click Open.

The Open dialog box appears.
 2 Navigate to the directory where your template (.RCT) file is stored.
 3 Open your template (.RCT) file.

The Resource Template pane appears (Figure 7.2).
 4 From the View menu, click Toolbars.

The Toolbars dialog box appears.
 5 Click the Resource check box.

The Resource toolbar appears.
 6 Click the button for the type of resource you want to create.

The appropriate resource editior window appears.
 7 Create your new menu, dialog, or image resource.
Figure 7.3      The Resource Toolbar 

    

{ewc msdncd, EWGraphic, jug9r 1 /a "uguideTOOL.BMP"}
For information on displaying toolbars and customizing your workspace, see 
Showing and Hiding Toolbars.
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Using Resource Templates
    

A template file is a copy of an edited resource that you can use to create additional resources. 
Resource templates can save time in developing additional resources or groups of resources that 
share a particular feature. 

For instance, you might want to include a Help button and an icon of a company logo in several 
dialog boxes. You create a new template, and customize that template dialog box with the logo 
and Help button. Now, when you want to create a new dialog box, you can choose this template 
dialog box with the features already added.

{ewl msdncd, EWGraphic, jug10r 0 /a "build.bmp"} To create templates for 
resources
 1 From the Insert menu, click Resource.

The Insert Resource dialog box (Figure 7.4) appears.
 2 Select a resource from the Resource Type list box, and choose the OK button.

–or–
Copy a resource from another resource file. Hold down CTRL and drag the new resource to the 
resource template directory. 
Figure 7.4      The Insert Resource Dialog Box
{ewc msdncd, EWGraphic, jug10r 1 /a "uguideRESD.BMP"}

 3 Modify the resource.
This resource, once saved as a template, can be copied numerous times to save effort on 
positioning controls, inserting text, and so on. 

 4 From the File menu, click Save As. 
 5 In the Save File As Type drop-down list box, select Resource Template (*.rct). 
 6 Select the TEMPLATE subdirectory under your MSDEV installation. 
 7 Click the OK button to save the template. 

Repeat for any remaining templates. 
    

{ewl msdncd, EWGraphic, jug10r 2 /a "build.bmp"} To create new resources from 
the templates
 1 From the Insert menu, click Resource.

The Insert Resource dialog box appears.
 2 Select a resource type. Click the resource icon to create a default resource template object.

–or–
Click the plus sign (+) next to a resource to move down the hierarchy to the template files 
grouped under that resource. Then click the specific template file under that resource to create 
a resource template object.

 3 Click the OK button.
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Editing Resources
    

The editors for the different resources share many of the same procedures. For more detailed 
information on editing the individual resources, see the topic for that resource.

{ewl msdncd, EWGraphic, jug11r 0 /a "build.bmp"} To open an existing image (.GIF
or .JPEG) file for editing
· In FileView, select the image file you want to edit, and press ENTER.

–or–
Double-click the image file.
The resource editor window opens for editing.

    

For more information, see Viewing Image Files.

{ewl msdncd, EWGraphic, jug11r 1 /a "build.bmp"} To open an existing menu or 
dialog resource for editing

· In the Resource Template pane, expand the template hierarchy and select the menu or dialog 
resource you want to edit, and press ENTER.
–or–
Double-click the menu or dialog resource.
The menu editor window opens for editing menus; the dialog editor window opens for dialog 
boxes.

    

For more information see, Viewing Menu Resources and Viewing Dialog Resources.

{ewl msdncd, EWGraphic, jug11r 2 /a "build.bmp"} To save an edited resource file
· From the File menu, click Save.

The resource is saved using its current name.
–or–

    

 1 From the File menu, click Save As.
 2 In the Drives list box, select the target drive.
 3 In the Directories list box, select the directory path.
 4 In the File Name box, type the name for the file.
 5 Click the OK button.

The resource is saved using the Save As name.
    

{ewl msdncd, EWGraphic, jug11r 3 /a "build.bmp"} To delete an existing resource
 1 In ResourceView or the Resource Template pane, select the resource you want to delete.
 2 From the Edit menu, click Delete.

The resource is deleted.
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Using Property Pages
    

Property pages control the appearance and the behavior of resources and differ according to their 
purpose. For example, a bitmap resource property page contains information on the ID, and 
filename, as well as a preview of the resource. But a property page for a pushbutton control in a 
dialog box contains several tabs of information, General and Extended Styles, each with many 
style bits to modify the control’s behavior. 

    

Note      Whenever you make a change on a property page, it is made immediately. You cannot 
cancel any changes made on a property page.

    

Manipulating a Property Page
You can use any of the editing keyboard shortcut keys to cut, copy, and paste text. In general 
these shortcut keys can be used in any edit control on the property page.
You can control the behavior of the Properties window to suit your working style or the nature of the 
resource editing task. Use the Pushpin button in the upper-left corner of the property page to control 
the page.
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When the 
button is in the
down position,
the Properties 
window stays 
visible even 
when you are 
working in 
another 
window. This 
is convenient 
if, during an 
editing 
session, you 
want to move 
back and forth
frequently 
between 
setting 
properties and
editing 
objects. 
Pressing 
ENTER after 
you change a 
value in the 
Properties 
window 
returns you to 



the editing 
window but 
leaves the 
Properties 
window 
visible.
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When the 
button is in the
up position, 
you can 
dismiss the 
active 
Properties 
window by 
pressing 
ENTER or ESC. 
This is useful 
if you want to 
concentrate 
on working in 
an editing 
window but 
need to bring 
up the 
Properties 
window briefly 
to change one
or two values.
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Using the Dialog Editor
    

The Microsoft Developer Studio dialog editor helps with the creation or editing of a dialog box 
template or resource. You can place, arrange, or activate controls; and test the dialog box. Dialog
boxes can be stored as templates.

With the dialog editor, you can:

· Add, arrange, or edit controls.
· Change the tab order or accelerator keys. 
· Use guides in the dialog layout. 
· Test a dialog box.

    

You can use resource templates to create dialog boxes to use later or copy dialog box resources. 
For more information, see Using Resource Templates.

Figure 8.1      The Dialog Editor 
{ewc msdncd, EWGraphic, jug0m 0 /a "uguideDIAL.BMP"}

    

Tip      While using the dialog editor, in many instances you can click the right mouse button to display
a pop-up menu of frequently used commands. The commands available depend on what the 
pointer is pointing to. For example, if you click while pointing to a dialog box, the pop-up menu 
shows the Check Mnemonics and Properties commands.

    

For information about common resource edit procedures such as creating new resources, opening 
existing resources, and deleting resources, see Working with Resources.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Adding and Editing Controls in a Dialog Box
    

One of the first steps to creating a new dialog box (or making a dialog box template) is to add 
controls to the dialog box. Controls can be edited to fit a certain size, shape, or alignment, or they 
can be moved around to work within the dialog box.
This section focuses on: 

· Types of controls in dialog boxes
· Adding controls to dialog boxes 
· Selecting specific controls or groups of controls 
· Sizing individual controls

    

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Types of Controls
    

With the dialog editor you can create dialog boxes that include the standard control types shown on 
the Controls toolbar in Figure 8.2. 

Figure 8.2      The Controls Toolbar 
{ewc msdncd, EWGraphic, jug2m 0 /a "uguideCONT.BMP"}
By default the Controls toolbar is displayed when the dialog editor is open, but you can modify this 
behavior.

{ewl msdncd, EWGraphic, jug2m 1 /a "build.bmp"} To hide the Controls toolbar
· Click the close box in the upper-left corner of the Controls toolbar.

    

{ewl msdncd, EWGraphic, jug2m 2 /a "build.bmp"} To show the Controls toolbar
 1 From the View menu, choose Toolbars.
 2 Select the Controls check box, and then choose Close.

    

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Adding Controls
    

You add controls to a dialog box by using the Controls toolbar to choose the control you want and
drag the control to the dialog box. When displayed, the toolbar stays positioned above other open
windows in your workspace. Controls that are currently supported for Visual J++ dialog boxes are 
the Picture, Static Text, Edit Box, Group Box, Button, Check Box, Radio Button, Combo Box, and List
Box (what about the Horizontal and Vertical Scroll Bars?). Although the Dialog Editor allows you to 
place all of the controls onto your dialog box template, only the controls listed will generate code 
for a Java resource file. 

The fastest way to add controls to a dialog box, reposition existing controls, or move controls from 
one dialog box to another is to use the drag-and-drop method. (See Figure 8.3.) The control’s 
position is outlined in a dotted line until it is dropped into the dialog box. When you add a control to 
a dialog box with drag-and-drop, the control is given a standard height appropriate to that type of 
control. 

Figure 8.3      Dragging a Control from the Controls Toolbar 
{ewc msdncd, EWGraphic, jug3m 0 /a "uguideDRAG.BMP"}
You can also add a new control by clicking the Controls toolbar button for the control you want and:
· “Drawing” the control in the dialog box. This is a good method when you want to specify the 

initial size of the object. Just place the pointer where you want the upper-left corner of the 
control to be. Drag the pointer to the right and downward to the appropriate size for that control.

· Clicking the dialog box at the location you want. This is an alternative method to dragging 
and dropping.

    

Holding down CTRL when selecting a control from the Controls toolbar places multiple controls using
either method listed above. Pressing ESC stops placing controls. 
When you add a control to a dialog box or reposition it, its final placement may be determined by 
guides or margins, or whether you have the Grid turned on. For more information about guides and 
margins, see Using Guides and Margins. For information about the Grid and other placement 
and alignment tools, see Arranging Controls.
When you have added a control to the dialog box, you can change its caption or any of its other 
properties in its property page.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Selecting Controls
    

To move, copy, delete, or align controls, you select them and then perform the operation you want. In
most cases, you need to select more than one control to use the sizing and alignment tools on the 
Dialog toolbar. 
When a control is selected, it has a shaded border around it with solid (active) or hollow (inactive) 
“sizing handles,” small squares that appear in the selection border.

When you are sizing or aligning multiple controls, the dialog editor uses the “dominant control” to 
determine how the other controls are sized or aligned. When multiple controls are selected, the 
dominant control has solid sizing handles; all the other selected controls have hollow sizing handles.

{ewl msdncd, EWGraphic, jug4m 0 /a "build.bmp"} To select multiple controls

 1 From the Controls toolbar, select the pointer tool.
 2 Drag to draw a selection box around the controls you want to select (Figure 8.4). Controls 

partially outside the selection box are not selected.
When you release the mouse button, all controls inside the selection box are selected. 
Figure 8.4      Selecting Multiple Controls

    

{ewc msdncd, EWGraphic, jug4m 1 /a "uguideSELE.BMP"}
Once you have selected one or more controls, you can remove or add individual controls without 
disturbing the selection as a whole.

 1 Hold down the SHIFT key and click the control you want to remove from or add to the existing 
selection.

    

{ewl msdncd, EWGraphic, jug4m 2 /a "build.bmp"} To change the dominant control
when more than one control is selected
· Hold down the CTRL key and click the control you want to use to influence the size or location of 

the others. 
The sizing handles change from hollow to solid. All further resizing or alignment is based on this 
control. 
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Sizing Individual Controls
    

Use the sizing handles to resize a control. When the pointer is positioned on a sizing handle, it 
changes shape to indicate the direction in which the control will be resized (see Figure 8.5). Active 
sizing handles are solid; if a sizing handle is hollow, the control cannot be resized along that axis. 

Figure 8.5      Sizing a Control 
{ewc msdncd, EWGraphic, jug5m 0 /a "uguideSIZI.BMP"}
You can also change the size of a control by snapping the control to guides or margins, or by moving 
a snapped control and guide away from another. For more information, see Using Guides and 
Margins. The final shape of the control may be affected by whether or not you have the Grid turned 
on. For more information, see Using the Layout Grid.    

{ewl msdncd, EWGraphic, jug5m 1 /a "build.bmp"} To size a control
 1 Click the control, or select it with the TAB key.
 2 Drag the sizing handles to change the size of the control:

· Sizing handles at the top and sides change the horizontal or vertical size.
· Sizing handles at the corners change both horizontal and vertical size.

    

–or–
Hold down the SHIFT key and use the ARROW keys to resize the control one dialog unit (DLU) at a 
time.

    

As you type a caption to text within a control, the control will resize to fit the text caption. This 
function can be disabled by manually resizing the control with the sizing handles. To return to the 
automatic resizing of a control to fit the text within it, choose Size To Content from the Layout menu. 

When you select a drop-down combo box or drop-down list box to size it, only the right and left sizing
handles are active (Figure 8.6). Use these handles to set the width of the box as it is initially 
displayed.

You can also set the vertical size of the drop-down portion of the box.

Figure 8.6      Sizing the Drop-down Portion of a Combo Box 
{ewc msdncd, EWGraphic, jug5m 2 /a "uguideSTDP.BMP"}

{ewl msdncd, EWGraphic, jug5m 3 /a "build.bmp"} To set the size of the combo 
box drop-down area

 1 Click the drop-down arrow at the right of the combo box (Figure 8.6).
The outline of the control changes to show the size of the combo box with the drop-down area 
extended.

 2 Use the bottom sizing handle to change the initial size of the drop-down area.
 3 Click the drop-down arrow again to close the drop-down portion of the combo box.

    

You can resize a group of controls based on the size of the dominant control. You can also resize a 
control based on the dimensions of its caption text.

{ewl msdncd, EWGraphic, jug5m 4 /a "build.bmp"} To make controls the same 



width, height, or size
 1 Select the controls you want to resize.
 2 Make sure the correct dominant control is selected. 

The final size of the controls in the group depends on the size of the dominant control. For more 
information on selecting the dominant control, see Selecting Controls.

 3 Choose one of the following tools on the Dialog toolbar: 
· Make Same Width 
· Make Same Height 
· Make Same Size 
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Formatting the Layout of a Dialog Box
    

The dialog editor contains special tools for layout to help in arranging controls in the correct place 
and alignment. Some of these tools are contained on the Dialog toolbar, like guides and the Grid. 

You can use the dialog editor in three different states for moving controls: with the guides and 
margins on (default setting), with Grid on, or plain, with no snapping or alignment features on at all.

You can:

· Arrange the controls using the Dialog toolbar. 
· Align controls with each other or by spacing. 
· Use guides and margins to align controls inside the dialog box. 
· Use Grid to place controls inside the dialog box. 

    

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Arranging Controls
    

The dialog editor provides layout tools that align and size controls automatically. For most tasks, you 
can use the Dialog toolbar (Figure 8.7). All commands are also available on the Layout menu, and 
most have shortcut keys.

Figure 8.7      Dialog Toolbar 
{ewc msdncd, EWGraphic, jug7m 0 /a "uguideDTOO.BMP"}
Many layout commands are available only when more than one control is selected. For information 
on selecting more than one control, see Selecting Controls.
The location, height, and width of the current control is displayed in the lower-right corner of the 
Developer Studio status bar (Figure 8.8). When more than one control is selected, the position 
indicators show the position of the dominant control (the control with solid sizing handles). When the 
dialog box is selected, the status bar displays the position of the dialog box and its height and 
width.

Figure 8.8      Dialog Editor Position Indicators    
{ewc msdncd, EWGraphic, jug7m 1 /a "uguideDEDI.BMP"}
The location and size of a dialog box, as well as the location and size of controls within it, are 
measured in dialog units (DLUs). A DLU is based on the size of the dialog box font, normally 8-
point MS Sans Serif. A horizontal DLU is the average width of the dialog box divided by four. A 
vertical DLU is the average height of the font divided by eight.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Aligning Controls
    

Once controls are in place, the dialog editor offers a variety of ways to refine their positions. You can:

· Align a group of controls along their left, right, top, or bottom edges.
· Align a group of controls on their center, either horizontally or vertically.
· Even the spacing between a group of three or more controls.
· Center one or more controls in the dialog box, vertically or horizontally.
· Automatically give command buttons a standard position along the bottom or on the right of the 

dialog box.
    

{ewl msdncd, EWGraphic, jug8m 0 /a "build.bmp"} To align controls
 1 Select the controls you want to align. 
 2 Make sure the correct dominant control is selected. 

The final position of the group of controls depends on the position of the dominant control. For 
more information on selecting the dominant control, see Selecting Controls.

 3 From the Layout menu, choose Align Controls, and then choose one of the following alignments:
· The Left command    aligns the selected controls along their left side.
· The Right command    aligns the selected controls along their right side.
· The Top command    aligns the selected controls along their top edges.
· The Bottom command    aligns the selected controls along their bottom edges.

    

    

{ewl msdncd, EWGraphic, jug8m 1 /a "build.bmp"} To align controls on their 
center, vertically or horizontally
 1 Select the controls you want to center.
 2 Make sure the correct dominant control is selected. 

The final position of the group of controls depends on the position of the dominant control. For 
more information on selecting the dominant control, see Selecting Controls. 

 3 From the Layout menu, choose Align Controls, and then choose Vert. Center or Horiz. Center.
    

{ewl msdncd, EWGraphic, jug8m 2 /a "build.bmp"} To even the spacing between 
controls
 1 Select the controls you want to rearrange.
 2 From the Layout menu, choose Space Evenly, and then choose one of the following spacing 

alignments:
· Across: Controls are spaced evenly between the leftmost and the rightmost control selected.
· Down: Controls are spaced evenly between the topmost and the bottommost control 

selected.
    

    

{ewl msdncd, EWGraphic, jug8m 3 /a "build.bmp"} To center controls in the dialog 
box
 1 Select the control or controls you want to rearrange.
 2 From the Layout menu, choose Center In Dialog, and then choose one of the following 

arrangements:
· Vertical: Controls are centered vertically in the dialog box. 



· Horizontal: Controls are centered horizontally in the dialog box.
    

    

{ewl msdncd, EWGraphic, jug8m 4 /a "build.bmp"} To arrange command buttons 
along the right or bottom of the dialog box
 1 Select one or more command buttons.
 2 From the Layout menu, choose Arrange Buttons, and then choose one of the following 

arrangements:
· Right
· Bottom

    

The selected buttons are positioned in a standard arrangement along the bottom or right side of 
the dialog box. If a control other than a command button is selected, its position is not affected.
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Using Guides and Margins
    

Whether you are moving controls, adding controls, or rearranging a current layout, guides can help 
you align controls accurately within a dialog box. Guides appear as blue dotted lines across the 
dialog box displayed in the editor and corresponding arrows in the rulers. 
When you create a dialog box, four margins are provided. Margins are modified guides, appearing 
as blue dotted lines. 

You can:

· Align controls on a guide or move controls with a guide. 
· Disable the guides or move the guides without the controls.

    

Figure 8.9 shows the dialog editor with guides and margins.

Figure 8.9      Dialog Editor with Guides and Margins 
{ewc msdncd, EWGraphic, jug9m 0 /a "uguideGIDS.BMP"}

{ewl msdncd, EWGraphic, jug9m 1 /a "build.bmp"} To create and set a guide
 1 Click anywhere within the rulers to create a guide. 
 2 Drag the guide into position. 

The number of DLUs is displayed in the ruler and below on the Developer Studio status bar. 
After the guide is dropped into position, hold the cursor over the guide’s arrow in the ruler to see 
the exact position of the guide. 

    

To delete a guide, drag the guide out of the dialog box that is being edited. 

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Aligning Controls on a Guide
    

The sizing handles of controls snap to guides when the controls are moved, and guides snap to 
controls (if there are no controls previously snapped to the guide). When a guide is moved, controls 
that are snapped to it move as well. Controls snapped to more than one guide are resized when one 
of the guides is moved. 

The tick marks in the rulers that determine the spacing of guides and controls are determined by 
dialog units (DLUs). A DLU is based on the size of the dialog box font, normally 8-point MS 
Sans Serif. A horizontal DLU is the average width of the dialog box divided by four. A vertical DLU 
is the average height of the font divided by eight.

{ewl msdncd, EWGraphic, jug10m 0 /a "build.bmp"} To move guides
· Drag the guide to the new position. 

The coordinates of the guide are displayed in the status bar at the bottom of the Developer 
Studio window and in the ruler. Move the pointer over the arrow in the ruler to display the exact 
position of the guide. 

    

{ewl msdncd, EWGraphic, jug10m 1 /a "build.bmp"} To move margins
· Drag the margin to the new position.

–or–
Move the gray spacing block in the ruler adjoining the margin. 
To make a margin disappear, move the margin to a zero position. To bring that margin back, 
place the pointer over the margin’s zero position and move the margin into position. 

    

{ewl msdncd, EWGraphic, jug10m 2 /a "build.bmp"} To size a group of controls with 
guides
 1 Snap one side of the control (or controls) to a guide. 
 2 Drag a guide to the other side of the control (or controls). 

If necessary with multiple controls, size each to snap to the second guide. 
 3 Move either guide to size the control (or controls) on that side. 

    

{ewl msdncd, EWGraphic, jug10m 3 /a "build.bmp"} To change the intervals of the 
tick marks 
 1 From the Layout menu, choose Guide Settings.

The Guide Settings dialog box appears. 
 2 In the Grid Spacing box, specify the new width and height in DLUs. 
 3 Choose the OK button. 

    

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Disabling the Guides
    

You can use special keys in conjunction with the mouse to disable the snapping effect of the guides. 
Using the ALT key disables the snapping effects of the guide selected. Moving a guide with the SHIFT 
key prevents snapped controls from moving with the guide. 

{ewl msdncd, EWGraphic, jug11m 0 /a "build.bmp"} To disable the snapping effect 
of the guides
· Drag the control while holding down the ALT key. 

    

{ewl msdncd, EWGraphic, jug11m 1 /a "build.bmp"} To move guides without moving
the snapped controls
· Drag the guide while holding down the SHIFT key. 

    

{ewl msdncd, EWGraphic, jug11m 2 /a "build.bmp"} To clear all the guides
 1 Click the right mouse button in the ruler bar. 
 2 From the pop-up menu, choose Clear All.

    

{ewl msdncd, EWGraphic, jug11m 3 /a "build.bmp"} To turn off the guides
 1 From the Layout menu, choose Guide Settings.

The Guide Settings dialog box appears.
 2 Under Layout Guides, select None. 
 3 Choose the OK button.
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Using the Layout Grid
    

When you are placing or arranging controls in a dialog box, you can use the layout grid for more 
precise positioning. When the grid is turned on, controls appear to “snap to” the dotted lines of the 
grid as if magnetized. You can turn this “snap to grid” feature on and off and change the size of the 
layout grid cells.

{ewl msdncd, EWGraphic, jug12m 0 /a "build.bmp"} To turn the Grid on or off
 1 From the Layout menu, choose Guide Settings.
 2 Select or clear the Grid radio button.

You can still control Grid in individual dialog editor windows using the Toggle Grid button on the 
Dialog toolbar.

    

{ewl msdncd, EWGraphic, jug12m 1 /a "build.bmp"} To change the size of the layout
grid
 1 From the Layout menu, choose Guide Settings.
 2 Type the height and width in DLUs for the cells in the grid. The minimum height or width is 4 

DLUs. For more information on DLUs, see Arranging Controls. 
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Editing the Dialog Box
    

Each dialog box has a property page, a tab order, and mnemonic keys. The tab order is the 
order that the focus moves from when using the TAB key. Alternatively, a keyboard user can press a 
mnemonic key to move the input focus from one control to another. 

You can:

· Change the tab order for the input focus.
· Define the mnemonic keys for the input focus. 
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Changing the Tab Order
    

The tab order is the order in which the TAB key moves the input focus from one control to the next 
within a dialog box. Usually the tab order proceeds from left to right in a dialog box, and from top 
to bottom. Each control has a property page with a Tabstop check box used to determine whether a 
control actually receives input focus or not.
Even controls that do not have the Tabstop property set need to be part of the tab order. This can be 
important, for example, when you define mnemonics for controls that do not have captions. Static 
text that contains a mnemonic for a related control must immediately precede the related control in 
the tab order. 

    

Note      If your dialog box contains overlapping controls, changing the tab order may change the 
way the controls are displayed. Controls that come first in the tab order are always displayed on top 
of any overlapping controls that follow them in the tab order.

    

{ewl msdncd, EWGraphic, jug14m 0 /a "build.bmp"} To change the tab order for all 
controls in a dialog box
 1 From the Layout menu, choose Tab Order.

A number in the upper-left corner of each control shows its place in the current tab order.
 2 Set the tab order by clicking each control in the order you want the TAB key to follow.
 3 Press ENTER to exit Tab Order mode.

    

{ewl msdncd, EWGraphic, jug14m 1 /a "build.bmp"} To change the existing tab 
order

To change the existing tab order, specify the starting control; that is, select the control prior to the 
one where you want the changed order to begin. The selected control determines the number of 
the control you click next. For example, if you are in Tab Order mode, and control number 3 is 
selected, the next control you click is set to number 4.

 1 From the Layout menu, choose Tab Order.
 2 Specify where the change in order will begin. To do this, hold down the CTRL key and click the 

control prior to the one where you want the changed order to begin. 
For example, if you want to change the order of controls 7 through 9, select control 6 first.

    

Note      To set a specific control to number 1 (first in the tab order), double-click the control.
    

 3 Reset the tab order by clicking the controls in the order you want the TAB key to follow.
 4 Press ENTER to exit Tab Order mode.
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Defining Mnemonic Keys
    

Normally, keyboard users move the input focus from one control to another in a dialog box with 
the TAB and ARROW keys. However, you can define a mnemonic key that allows users to choose a 
control by pressing a single key.

    

Note      All the mnemonics within a dialog box should be unique.
    

{ewl msdncd, EWGraphic, jug15m 0 /a "build.bmp"} To define a mnemonic key for a 
control with a visible caption (command buttons, check boxes, and radio buttons)
 1 Select the control.
 2 To open the control’s property page:

· from the Edit menu, choose Properties.
    

–or–
· Press ALT+ENTER.

    

 3 In the Caption box, type an ampersand (&) in front of the letter you want as the mnemonic for 
that control.
An underline appears in the displayed caption to indicate the mnemonic key.

    

{ewl msdncd, EWGraphic, jug15m 1 /a "build.bmp"} To define a mnemonic for a 
control without a visible caption

 1 Make a caption for the control by using a static text control. In the static text caption, type an 
ampersand (&) in front of the letter you want as the mnemonic.

 2 Make sure the static text control immediately precedes the control it labels in the tab order.
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Testing a Dialog Box
    

You can simulate the run-time behavior of a dialog box from within the dialog editor without 
compiling your program. This gives you immediate feedback on how the layout of controls appears 
and performs and thus speeds up the user-interface design process.
When you are in test mode, you can:

· Type text, select from combo-box lists, turn options on and off, and choose commands.
· Test the tab order.
· Test the grouping of controls, such as radio buttons or check boxes.
· Test the dialog box’s keyboard shortcuts (for controls that have mnemonic keys defined 

for them).
    

When you test a dialog box, it is usually displayed at a location relative to the main Developer 
Studio program window. If the dialog box’s Absolute Align property is selected, the dialog box is 
displayed at a position relative to the upper-left corner of the screen.

{ewl msdncd, EWGraphic, jug16m 0 /a "build.bmp"} To test a dialog box
 1 From the Layout menu, choose Test.
 2 To end the test session, do one of the following actions:

· Press ESC.
· Close the dialog box using its Control-menu box.
· Choose a command button with a symbol name of IDOK or IDCANCEL.
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Using the Menu Editor
    

Menus allow you to arrange commands in a logical, easy-to-find fashion. With the Microsoft 
Developer Studio menu editor, you can create and edit menus by working directly with a menu bar 
that closely resembles the one in your finished application. 

With the menu editor, you can:

· Create standard menus and commands.
· Create pop-up menus.
· Assign shortcut keys.
· Move menus or commands from one place to another.

    

    

Tip      While using the menu editor, in many instances you can click the right mouse button to display
a pop-up menu of frequently used commands. The commands available depend on what the 
pointer is pointing to. For example, if you click while pointing to a menu item, the pop-up menu 
shows Cut, Copy, and Paste commands as well as the property page for the selected item.

    

For information about common resource edit procedures such as creating new resources, opening 
existing resources, and deleting resources, see Working with Resources. 
The menu editor, with its various components labeled, is shown in Figure 9.1

Figure 9.1      Menu Editor Components 
{ewc msdncd, EWGraphic, jug0n 0 /a "uguideTERM.BMP"}
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Creating Menus or Menu Items
    

You can create menus, cascading menus, and menu commands on the menu bar in the menu editor.

{ewl msdncd, EWGraphic, jug1n 0 /a "build.bmp"} To create a menu on the menu 
bar
 1 Select the new-item box (an empty rectangle) on the menu bar (see Figure 9.2). Or move the 

new-item box to a blank spot with the RIGHT ARROW and LEFT ARROW keys.
Figure 9.2      Menu Editor New-Item Boxes
{ewc msdncd, EWGraphic, jug1n 1 /a "uguideNEWI.BMP"}

 2 Type the name of the menu. 
When you start typing, focus automatically shifts to the Menu Item property page, and the text 
you type appears both in the Caption box and in the menu editor window. 
You can define a mnemonic key that allows the user to select the menu with the keyboard. 
Type an ampersand (&) in front of a letter to specify it as the mnemonic. Make sure all the 
mnemonics associated with a specific drop-down menu bar are unique.
Once you have given the menu a name on the menu bar, the new-item box shifts to the right, 
and another new-item box opens below for adding menu items.

    

Note      To create a single-item menu on the menu bar, clear the Pop-up check box on the Menu 
Item property page.

    

    

{ewl msdncd, EWGraphic, jug1n 2 /a "build.bmp"} To create a menu item
 1 First, create a menu according to the steps outlined in the previous procedure.
 2 Select the menu’s new-item box. 

–or–
Select an existing menu item and press the INS KEY. The new-item box is inserted before the 
selected item.

 3 Type the name of the menu item. When you start typing, focus automatically shifts to the Menu 
Item property page, and the text you type appears in the Caption box.
You can define a mnemonic key that allows the user to select the menu command. Type an 
ampersand (&) in front a letter to specify it as the mnemonic. The user can select the menu 
command by typing that letter.

 4 In the ID box, type the menu item ID, or select an existing command identifier. If you don’t specify
an ID, Developer Studio will generate an ID for you based on the command name.

 5 On the property page, select the menu item styles that apply. 
 6 Press ENTER to complete the menu item. 

The new-item box is selected so you can create additional menu items.
    

{ewl msdncd, EWGraphic, jug1n 3 /a "build.bmp"} To create a cascading 
(hierarchical) menu
 1 Select the new-item box on the menu where you want the cascading menu to appear. Then type 

the name of the menu item that, when selected, will cause the cascading menu to appear.
When you start typing, focus automatically shifts to the Menu Item property page, and the text 
you type appears in the Caption box. 



–or–
Select an existing menu item that you want to be the parent item of the cascading menu, and 
double-click.

 2 On the property page, select the Pop-up check box. This marks the menu item with the 
cascading menu symbol, and a new-item box appears to its right.

 3 Add additional menu items to the cascading menu according to the instructions in the previous 
procedure.
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Selecting Menus and Menu Items
    

{ewl msdncd, EWGraphic, jug2n 0 /a "build.bmp"} To select a menu and display its
menu items
· Click the menu caption on the menu bar or the parent item of the cascading menu. Then click the

menu item you want.
–or–
Move to the menu caption with the TAB (move right) and SHIFT+TAB (move left) keys or the RIGHT 
ARROW and LEFT ARROW keys.

    

{ewl msdncd, EWGraphic, jug2n 1 /a "build.bmp"} To select one or more menu 
items
 1 Click the menu or cascading menu you want.

Its menu items are displayed.
 2 Click to select a single menu item, or press the SHIFT key while clicking to select multiple menu 

items. Hold down the SHIFT key and click a    selected menu item to deselect it.
–or–
With the pointer outside the menu, drag to draw a selection box around the menu items you 
want to select.

    

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Creating Pop-up Menus
    

Pop-up menus display frequently used commands with a right mouse click. They can be context 
sensitive to the location of the pointer. Using pop-up menus in your application requires building the
menu itself and then connecting it to application code. 

Once you have created the menu resource, your application code needs to explicity create and 
instance of the menu class and create the menu resource, see Using the Resource Wizard-
Generated Code, to cause the menu to appear. Once the user has dismissed the pop-up menu 
by clicking outside it, or has clicked on a command, that method will return. If the user chooses a 
command, that command message will be sent to the window that handles the message.

{ewl msdncd, EWGraphic, jug3n 0 /a "build.bmp"} To create a pop-up menu
 1 Create a menu bar with an empty title. 
 2 Type a temporary letter in the caption or choose an attribute to reverse later. This is to allow the 

menu to be created below. 
 3 Move to the next menu item below. Bring up the property page and type in the caption and any 

other information. 
Repeat this process for any other menu items in the pop-up menu. 

 4 Make the top menu bar empty again (if using a temporary letter in the caption) or reset the 
temporary attribute. 
The goal is to have a pop-up menu descending beneath a blank menu bar. 

 5 Save the menu resource. 
    

{ewl msdncd, EWGraphic, jug3n 1 /a "build.bmp"} To connect a pop-up menu to 
your application
· Add the following code to your source file:

    

We need some Java specific code that show how to connect a pop-up menu 
resource generated by the Resource Wizard to an application.
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Moving and Copying Menus and Menu Items
    

{ewl msdncd, EWGraphic, jug4n 0 /a "build.bmp"} To move or copy menus or 
menu items using drag-and-drop
 1 Drag or copy the item you want to move to:

· A new location on the current menu.
· A different menu. (You can navigate to other menus by dragging the mouse pointer over 

them.)
    

 2 Drop the menu item when the insertion guide shows the position you want. Figure 9.3 illustrates 
this process.
Figure 9.3      Moving a Menu to a Cascading Menu
{ewc msdncd, EWGraphic, jug4n 1 /a "uguideCASC.BMP"}

    

{ewl msdncd, EWGraphic, jug4n 2 /a "build.bmp"} To move or copy menus or 
menu items using the menu commands
 1 Select one or more menus or menu items.
 2 From the Edit menu, choose Cut (to move) or Copy. 
 3 If you are moving the items to another menu resource or resource script file, make that menu 

editor window active.
 4 Select the position of the menu or menu item you want to move or copy to.
 5 From the Edit menu, choose Paste. The moved or copied item is placed before the item you 

select.
    

    

Note      You can also drag, copy, and paste to other menus in other menu windows.
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Using the Resource Wizard
    

With traditional Windows development tools, user-interface elements like menus and dialogs are 
specified using resource files that are separate from the source files. In Java, by contrast, menus and
dialogs are created in the source code, using Java’s Abstract Window Toolkit (AWT). Resource 
Wizard is a tool for converting Windows resource template (.RCT) files and Windows resource 
(.RES) files into equivalent Java code. 

Before proceeding, you should have previously created a new applet with AppletWizard. 
The following topics discuss the specifics of using the Visual J++ Resource Wizard:

· Creating a resource template
· Adding Dialog Resources
· Adding Menu Resources
· Using Java GUI Components
· Running the Resource Wizard
· What Resource Wizard Generates
· Using the Resource Wizard-generated code
· Seeing the results
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Creating a Resource Template
    

The Java Resource Wizard generates Java GUI component code for specific Windows controls in 
template (.RCT) and resource (.RES) files. These Java components are defined in the Java’s 
Abstract Window Toolkit (AWT). If a comparable Java class does not exist for a Windows control, no 
code will be generated for the Window control. For a list of controls that are supported, see Using 
Java GUI Components. To create a resource template that Resource Wizard uses as input, 
use the Microsoft Developer Studio dialog and menu editors to create specific resources that are 
stored in template (.RCT) files.

{ewl msdncd, EWGraphic, jug1s 0 /a "build.bmp"} To create a resource template 
 1 From the File menu, choose New. 

The New dialog box appears. 
 2 Choose Resource Template.

Visual J++ opens a resource template window with an empty template folder. This is the 
visual representation of your resource template (.RCT) file.

 3 To save the file, choose Save from the File menu.
The Save As dialog appears.

 4 Navigate to the subdirectory where you want to save the resource template.
 5 Change the name of the file if you wish, but keep the .rct extension.
 6 Click the save button.

    

To add dialog and menu resources to the resource template file, see Adding Dialog 
Resources and Adding Menu Resources.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Adding Dialog Resources
    

To assist the user in using your applet or application, you will probably want to add Graphical User 
Interface (GUI) components to your project. Although you can add these features programmatically, 
you will find using Microsoft Developer Studio’s resource editors and the Java Resource Wizard to 
be a simpler alternative. Before you can add either dialog or menu resources to your project with 
Resource Wizard, you will need a resource template (.RCT) file, see Creating a Resource 
Template. This section discusses adding dialog resources; the following section discusses adding 
menu resources.

{ewl msdncd, EWGraphic, jug2s 0 /a "build.bmp"} To add a dialog resource to a 
resource template (.RCT) file

 1 Open the resource template (.RCT) file, by selecting Open from the File menu.
The Open dialog appears.

 2 Navigate to the subdirectory where your resource template file is saved and open it.
The resource template folder appears in the Resource Template window.

 3 From the Insert menu, choose Resource.
–or–, choose Insert.
The Insert Resource dialog box appears.

 4 Choose Dialog.
Visual J++ opens a dialog editing window.

 5 Press ALT+ENTER to display the property page for the dialog. Change the ID and the caption of 
the dialog to an appropriate name and caption for your dialog box.

 6 Add controls to the dialog using the Controls palette.
While the Developer Studio dialog editor allows you to add any type of control to the dialog, only 
controls that have analogs in Java’s Abstract Window Toolkit (AWT) will be converted by the 
Resource Wizard. For information about which controls are supported, see Using Java GUI 
Components.

 7 Close the dialog editing window by clicking the Close button of the top-level menu bar.
 8 From the File menu, choose Save.

The file Save As dialog box appears.
 9 Change the directory to the “c:\msdev\projects\NewApp\template”, or any directory where you 

save your resource template files.
The default filename that Visual J++ suggests is “Templx.rct”; where ‘x’ is the next sequential 
number indicating how many new templates you have created. You can change this to a name 
that is appropriate for your resource template.

10 Choose OK.
    

    

Note      For information on using Developer Studio’s dialog editor, see Using the Dialog Editor. 
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Adding Menu Resources
    

To assist the user in using your applet or application, you will probably want to add Graphical User 
Interface (GUI) components to your project. Although you can add these features programmatically, 
you will find using Microsoft Developer Studio’s resource editors and the Java Resource Wizard to 
be a simpler alternative. Before you can add either dialog or menu resources to your project with 
Resource Wizard, you will need a resource template (.RCT) file, see Creating a Resource 
Template. This section discusses adding menu resources; the previous section discusses adding 
dialog resources.

{ewl msdncd, EWGraphic, jug3s 0 /a "build.bmp"} To add a menu resource to a 
resource template (.RCT) file

 1 Open the resource template (.RCT) file, by selecting Open from the File menu.
The Open dialog appears.

 2 Navigate to the subdirectory where your resource template file is saved and open it.
The resource template folder appears in the Resource Template window.

 3 From the Insert menu, choose Resource.
–or–, choose Insert.
The Insert Resource dialog box appears.

 4 Choose Menu.
Visual J++ opens the menu editing window.

 5 Press ALT+ENTER to display the Menu Properties page for the menu. Change the Caption of the 
top-top level menu item to an appropriate name for your menu resource.

 6 Add new menus and menu items.
For information on using the Developer Studio menu editor, see Using the Menu Editor.

 7 Close the menu editing window by clicking the Close button of the top-level menu bar.
 8 From the File menu, choose Save.

The file Save As dialog box appears.
 9 Change the directory to the “c:\msdev\projects\NewApp\template”, or any directory where you 

save your resource template files.
The default filename that Visual J++ suggests is “Templx.rct”; where ‘x’ is the next sequential 
number indicating how many new templates you have created. You can change this to a name 
that is appropriate for your resource template.

10 Choose OK.
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Using Java GUI Components
    

Whether you are using a new resource template (.RCT) file or using an existing Windows .RES file,
remember these files need to be converted to Java code to produce the equivalent Java GUI 
components. The Resource Wizard is a tool that can do this converstion for you. When using the 
Resouce Wizard, you will find that not all controls in the Dialog Editor’s toolbox have an equivalent 
component in Java’s AWT class library. Table 10.1 lists the Windows controls that are supported and 
their corresponding Java component classes.

    

Note      Although the Dialog Editor allows you to put all the controls in the toolbox on your dialog 
template, only those shown in Table 10.1 will be converted to Java GUI components by the 
Resource Wizard.

    

Table 10.1 Java GUI Components Supported by Resource Wizard
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For a few types of control, certain properties are maintained in the generated Java code. For static 
text controls, you can specify right, left, or center alignment of text. For edit box controls, you can 
specify the password style for the control. For list box controls, you can specify single or multiple 
selection. 
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Running Resource Wizard
    

The Resource Wizard reads a Windows template (.RCT) and resource (.RES) files and generates
Java code to produce a user interface that uses the Java GUI component classes. For a list of the 
controls that can be converted from a Windows template or resource file, see Using Java GUI 
Components.

{ewl msdncd, EWGraphic, jug5s 0 /a "build.bmp"} To run Resource Wizard
 1 From the Tools menu, choose Java Resource Wizard. 

The first pane of the Java Resource Wizard dialog appears. 
 2 In the File name edit box, specify the .RCT or .RES file you want to convert to Java files, or 

choose the Browse button to find it.
 3 Choose Next.

The second pane of the Java Resource Wizard appears. To change the name of any of the 
classes that will be be generated, double-click on the class name and enter your modifications.

 4 Choose Finish.
A dialog box appears, displaying the names of the files generated.

 5 Choose OK.
    

For each dialog or menu in the resource template, Resource Wizard creates a .JAVA file 
containing a class whose name is the ID of the dialog or menu. In addition, when there are dialogs in 
the resource template, Resource Wizard also creates a separate file for a DialogLayout class, 
which is used by the dialog class(es) to manage the layout of controls. 

There’s no need to edit the source code in the Resource Wizard-generated .JAVA file(s). If you 
want to make any changes to your menu or dialog, use the menu editor or dialog editor, re-save the 
resource template, and run Resource Wizard to regenerate the .JAVA file(s).

    

Note      Each time you run Resource Wizard, it overwrites the previous version of the .JAVA file(s) it
generates. As a result, any changes you make to the generated .JAVA file(s) will be lost the next time
you run Resource Wizard.

    

For a discussion of the files that the Resource Wizard generates, see What Resource Wizard 
Generates.
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What Resource Wizard Generates
    

Dialog Templates
In the Java Abstract Window Toolkit (AWT), user-interface controls—such as buttons and scrollbars
—can be arranged within various containers, such as panels, applets, windows, and dialogs. 
Because dialogs are not the only kind of container, the Resource Wizard does not generate a class 
derived from the AWT’s Dialog class. Instead, the Resource Wizard generates a class that adds 
controls to an arbitrary container to make it resemble the dialog template. In this manner, you can 
use Microsoft Developer Studio’s dialog editor to design the appearance of not just dialogs, but also 
applets, panels, or windows.

This “control creator” class generated by the Resource Wizard has two methods: a constructor that 
takes a Container object as an argument, and a CreateControls method. The Resource 
Wizard also generates a class named DialogLayout, which implements the AWT 
LayoutManager interface. This class is a custom layout manager which allows the position of 
controls to be specified in the same way that Windows resource files do. Any “control creator” 
classes generated by the Resource Wizard use this layout manager.
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Menu Templates
    

In the Java AWT, menus must appear within a frame, described by the AWT’s Frame class. The 
Resource Wizard generates a class that adds menus to an arbitrary frame. 

This “menu creator” class generated by the Resource Wizard has two methods: a constructor that 
takes a Frame object as an argument, and a CreateMenu method.
For more information on the Java AWT, see the printed book Learn Java Now and the section on the 
AWT in Sun’s Java Application Programming Interface.
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Using the Resource Wizard-generated Code
    

The first step is to add the Resource Wizard-generated file(s) to your project, see Adding and 
Removing Files from Projects. For the purpose of this scenario, files generated from the 
Resource Wizard are MyDialog.java, DialogLayout.java, and MyMenu.java. 

The following steps explain how to add code that actually references the classes created by the 
Resource Wizard.

{ewl msdncd, EWGraphic, jug9s 0 /a "build.bmp"} To use the classes in your Java 
program
 1 Open the Java source file, for example, MyApp.java, and add the following import statements to 

the beginning of the file:
    

import MyDialog;
import MyMenu;

    

 2 In the applet’s init method, remove the call to resize and add the following lines:
    

MyDialog dlg = new MyDialog(this);
dlg.CreateControls();

    

The first line declares an instance of the MyDialog class, passing the this pointer to the 
constructor, specifying the applet as the container. The second line call the CreateControls 
method, which adds all the controls to the applet. 

 3 In the applet’s the main method, add the following lines after the call to frame.resize():
    

MyMenu menu = new MyMenu(frame);
menu.CreateMenu();

    

The first line declares an instance of the MyMenu class, specifying the applet’s frame window as 
the frame for the menus. The second line calls the CreateMenu method, which adds the menus
and menu items to the frame.

 4 From the File menu, choose Save.
    

    

Note      The resource template (.RCT) file you created is not part of the Java project; only the .JAVA
files generated from the the resource template are part of the project. Consequently, if you make 
modifications to the resource template—for example, by editing a menu or dialog box—the resource 
template does not automatically get converted the next time you build your project. You must 
manually run the Resource Wizard to regenerate the .JAVA files from the resource template; 
those .JAVA files will be automatically recompiled the next time you build the project.
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Seeing the Results
    

Build your project using the same command you used for building the sample applet; from the 
Build menu, choose Build. 

Then, run the application. Now when the application opens its window, you’ll see the menus you 
defined at the top of the window. The window also contains controls laid out in the manner you 
specified in the dialog editor.

So far, the menus and controls you’ve added don’t do anything. In order for them to respond to user 
interaction, you must define event handlers. You define these methods to examine an Event 
object, determine which menu or control was chosen by the user, and take the appropriate action.

For more information on the Resource Wizard, see Using the Resource Wizard.
For more information on the Java AWT, see the printed book Learn Java Now and the section on the 
AWT in Sun’s Java Application Programming Interface.
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Using the Graphics Editor
    

The Microsoft Developer Studio graphics editor has an extensive set of tools for drawing bitmaps, 
icons, and cursors. However, Java currently understands only two formats for graphic images: 
Graphic Interface Format (.GIF) and Joint Photographic Group Format (.JPEG). Visual J++ with 
Microsoft Developer Studio provides the tools that allow you to create, edit, and view .GIF 
and .JPEG image files.

With the graphics editor, you can:

· Use the image editor window and docking toolbars.

· Customize and adjust the graphics editor workspace.
· Edit a graphic resource and draw new graphics.
· Customize colors, change palettes, and select colors. 
· Create image files for Java applets and applications.
· Convert bitmaps to image files for Java applets and applications.

    

Most editing procedures are the same for images, bitmaps, icons, and cursors. This section shows 
the procedures common to all graphical resources.    The later sections detail procedures and 
graphic-editor capabilities specific to .JPEG and .GIF image files. 

    

Note      Many of the graphics editor’s functions require a mouse or other pointing device. For 
keyboard shortcuts or accelerators, check the Keyboard Command Table on the Help menu .
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Using the Image Editor Window and Tools
    

You edit images in the image editor window, using the tools on the Graphics toolbar (Figure 11.1).

Figure 11.1      Image Editor Window, Graphics Toolbar, and Colors Palette 
{ewc msdncd, EWGraphic, jug1e 0 /a "uguideIMAG.BMP"}
The figure shows three basic tools: the image editor window, the Graphics toolbar, and the 
Colors palette. Additionally, the Image menu provides useful commands, and the status bar 
shows helpful information.
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The Image Editor Window
    

The image editor window shows two views of an image. A split bar separates the two panes. You 
can drag the split bar from side to side to change the relative sizes of the panes. The active pane 
displays a selection border, as shown in Figure 11.1.
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The Graphics Toolbar
    

The Graphics toolbar has two parts, which are shown in Figure 11.1:
· The toolbar, which contains 21 tools for drawing, painting, entering text, erasing, and 

manipulating views.
· The option selector, which you click to select brush widths and other drawing options.

    

To use the Graphics toolbar, Colors palette, and option selector, click the    tool, color, or option that 
you want.
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The Colors Palette
    

The Colors palette has two parts, which are shown in Figure 11.1:
· The color indicator, which shows the foreground and background colors (for icons and 

cursors) selectors for “screen” and “inverse” color.
· The Colors palette, which you click to select the foreground and background colors.
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The Status Bar
    

The status bar, at the bottom of the frame window, displays two panes when an image editor 
window is open. When the pointer is over an image, the left pane shows the cursor’s current 
position, in pixels, relative to the upper-left corner of the image. During a dragging operation, such 
as selecting, moving, or drawing a rectangle, the right pane shows the size, in pixels, of the affected
area.
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The Image Menu
    

The Image menu, which appears only when the graphics editor is active, has commands for editing 
images, managing color palettes, and setting image editor window options.
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Managing the Graphics editor Workspace
    

By adjusting the graphics editor workspace to fit your needs and preferences, you can work more 
effectively and comfortably. This section describes procedures for:

· Selecting and sizing image-editor panes. 
· Changing the magnification of image editor windows. 

· Displaying and hiding pixel grids. 
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Using Image-Editor Panes
    

The image editor window typically displays an image in two panes separated by a split bar. One 
view is actual size, and the other is enlarged (the default enlargement factor is 6). The views in 
these two panes are updated automatically: changes you make in one pane are immediately shown
in the other. The two panes make it easy for you to work on an enlarged “picture” of your image, in 
which you can distinguish individual pixels and, at the same time, observe the effect of your work on
the actual-size view of the image.

If the image is 200 x 200 pixels or larger, however, only one pane is displayed initially. Move the 
split bar to display both panes.
You can use the two panes in other ways. For example, you might enlarge the smaller pane and 
use the two panes to show different regions of a large image. Click in the pane to select it. 

You can change the relative sizes of the panes by positioning the pointer on the split bar and 
moving the split bar to the right or left. The split bar can move all the way to either side if you want to 
work on only one pane.
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Changing the Magnification Factor
    

By default, the graphics editor displays the view in the left pane at actual size and the view in the 
right pane at 6 times actual size. The magnification factor is the ratio between the actual size of the 
image and the displayed size. The default is 6, and the range is from 1 to 8.

{ewl msdncd, EWGraphic, jug9e 0 /a "build.bmp"} To change the magnification 
factor
 1 Select the image-editor pane whose magnification factor you want to change.
 2 On the toolbar, click the Magnify tool.

The pointer changes to the Magnify tool, and magnification-factor options appear in the option 
selector on the Graphics toolbar. If the current magnification factor matches an option, that 
option is highlighted.

 3 Click the desired magnification factor.
–or–
Select the image-editor pane whose magnification factor you want to change.
Press SHIFT+RIGHT ANGLE BRACKET (>) to increase the magnification factor, or press SHIFT+LEFT 
ANGLE BRACKET (<) to decrease the magnification factor.
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Displaying and Hiding the Pixel Grid
    

For all image-editor panes with a magnification factor of 4 or greater, you can display a grid that 
delimits the individual pixels in the image. For more information, see Changing the 
Magnification Factor.

{ewl msdncd, EWGraphic, jug10e 0 /a "build.bmp"} To display or hide the pixel grid
 1 From the Image menu, choose Grid Settings.

The Grid Settings dialog box appears.
 2 Select the Pixel Grid check box to display the grid, or clear the box to hide the grid.
 3 Choose the OK button.

–or–
Press G to toggle the grid display.
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Editing Graphical Resources
    

There are several editing operations involved in using the graphics editor. This section describes 
these graphics-editing tasks:

· Setting image properties
· Showing and hiding the Graphics toolbar
· Drawing and erasing
· Drawing lines and closed figures
· Cutting, copying, clearing, and moving selected parts of an image

· Creating a custom brush 
· Flipping or resizingan image 

    

You can also import existing images and add them to your project, and you can open files that are 
not part of a project for stand-alone editing. 
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Setting Image Properties
    

You use the Properties window to change most resource properties. 
    

Tip      By default the Properties window is hidden whenever it does not have focus. To keep the 
Properties window in view when it does not have focus, click the Pushpin command button in the 
upper-left corner of the Properties window.

    

{ewc msdncd, EWGraphic, jug12e 0 /a "uguide.BMP"} To change an image’s 
properties
 1 Open the image whose properties you want to change.
 2 From the Edit menu, choose Properties to open its property page.
 3 Change any or all of these properties on the General tab:

· In the Width and Height boxes, modify the image’s width and height (in pixels). The default 
value for each is 48.
If you change the dimensions of an image using the property page, the image is cropped or 
“blank” space is added to the right of or below the existing image.

· In the Colors list box, select Monochrome, 16, or 256. If you have already drawn the image 
with a 16-color palette, selecting Monochrome causes substitutions of black and white for the
colors in the image. Contrast is not always maintained: for example, adjacent areas of red 
and green are both converted to black.

    

 4 Change any or all of the color properties on the Palette tab:
· Double-click on a color square to display the Custom Color Selector dialog box.
· Define the color by typing RGB or HSL values in the appropriate text boxes, or by moving 

the cross hairs on the color box.
· For more information, see Changing Colors. 
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Showing and Hiding the Graphics Toolbar
    

Since many of the drawing tools are available from the keyboard, sometimes it is useful to hide the 
Graphics toolbar.

{ewl msdncd, EWGraphic, jug13e 0 /a "build.bmp"} To show or hide the Graphics 
toolbar
 1 Place the mouse pointer over the toolbar area and click the right mouse button.

A pop-up menu appears.
 2 From the pop-up menu, choose Graphics.
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Freehand Drawing and Erasing
    

The graphics editor’s freehand drawing and erasing tools all work in the same way: you select the 
tool and, if necessary, select foreground and background colors and size and shape options. You 
then move the pointer to the image and click or drag to draw and erase.

When you have selected the eraser tool, brush tool, or airbrush tool, the option selector displays that 
tool’s options.

    

Tip      Instead of using the eraser tool, you may find it more convenient to draw in the background 
color with one of the drawing tools.
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Selecting and Using a Drawing Tool
    

The various drawing tools are easily selected using the Graphics toolbar. Figure 11.2 shows each 
toolbar button and its related drawing tool.

Figure 11.2      Drawing Tools in the Graphics Toolbar 
{ewc msdncd, EWGraphic, jug15e 0 /a "uguideDRAW.BMP"}

{ewl msdncd, EWGraphic, jug15e 1 /a "build.bmp"} To select and use a drawing 
tool
 1 Click a button on the Graphics toolbar:

· The eraser tool “paints over” the image with the current background color when you press 
the left mouse button. When you press the right mouse button, it replaces the current 
foreground color with the current background color. 

· The pencil tool draws freehand in a constant width of one pixel.
· The brush tool’s shape and size are determined by the option selector. 
· The airbrush tool randomly distributes color pixels around the center of the brush.

    

 2 If necessary, select colors and a brush:
· In the Colors palette, click the left button to select a foreground color or the right button to 

select a background color.
· On the options selector of the Graphics toolbar, click a shape representing the brush you 

want to use. Your selection is highlighted.
    

 3 Point to the place on the image where you want to start drawing or painting. The brush or 
pointer appears on the image.

 4 Press the left mouse button (for the foreground color) or the right mouse button (for the 
background color), and hold it down as you draw.

 5 Release the mouse button.
    

{ewl msdncd, EWGraphic, jug15e 2 /a "build.bmp"} To change the size of the brush,
airbrush, or eraser
· Press the PLUS SIGN (+) key to increase the size or the MINUS SIGN ( –) key to decrease it.

–or–
Press the PERIOD (.) to choose the smallest size.
–or–
Choose a brush in the option selector.
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Drawing Lines and Closed Figures
    

The graphics editor tools for drawing lines and closed figures all work in the same way: you place the
insertion point at one point and drag to another. For lines, these points are the endpoints. For 
closed figures, these points are opposite corners of a rectangle bounding the figure.

Lines are drawn in a width determined by the current brush selection, and framed figures are drawn 
in a width determined by the current width selection. Lines and all figures, both framed and filled, are 
drawn in the current foreground color if you press the left mouse button, or in the current background
color if you press the right mouse button. 
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Drawing a Line
    

{ewl msdncd, EWGraphic, jug17e 0 /a "build.bmp"} To draw a line

 1 From the toolbar, select the line tool.
 2 If necessary, select colors: in the Colors palette, click the left button to select a foreground color 

or the right button to select a background color.
 3 If necessary, select a brush: in the option selector, click a shape representing the brush you want

to use. Your selection is highlighted.
 4 Place the pointer at the line’s starting point.
 5 Drag to the line’s endpoint.
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Drawing a Closed Figure
    

The various closed-figure drawing tools are easily selected using the Graphics toolbar. Figure 11.3 
shows the toolbar buttons for closed-figure drawing.

Figure 11.3      Closed-Figure Tools on the Graphics Toolbar 
{ewc msdncd, EWGraphic, jug18e 0 /a "uguideCLSE.BMP"}

{ewl msdncd, EWGraphic, jug18e 1 /a "build.bmp"} To draw a closed figure

 1 From the Graphics toolbar, select a closed-figure drawing tool:
· The outlined-rectangle tool draws a rectangle framed with the foreground or background 

color. 
· The filled rectangle tool draws a rectangle filled with the foreground or background color. 
· The outlined round rectangle tool draws a rectangle with rounded corners framed with the 

foreground or background color.
· The filled round rectangle tool draws a rectangle with rounded corners filled with the 

foreground or background color.
· The outlined ellipse tool draws an ellipse framed with the foreground or background color.
· The filled ellipse tool draws an ellipse filled with the foreground or background color.

    

 2 If necessary, select colors: on the Colors palette, click the left button to select a foreground color 
or the right button to select a background color.

 3 If necessary, select a line width: on the option selector, click a shape representing the brush you 
want to use. 
Your selection is highlighted.

 4 Move the pointer to one corner of the rectangular area in which you want to draw the figure.
 5 Drag the to the diagonally opposite corner.
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Selecting an Area of the Image
    

The selection tool defines an area of the image that you can cut, copy, clear, resize, invert, or move. 
You can also create a custom brush from the selection. For more information on creating a custom 
brush, see Creating a Custom Brush.

{ewl msdncd, EWGraphic, jug19e 0 /a "build.bmp"} To select an area of the image

 1 In the Graphics toolbar, click the selection tool.
 2 Move the insertion point to one corner of the image area that you want to select. 

Cross hairs appear when the insertion point is over the image.

 3 Drag the insertion point to the opposite corner of the area you want to select. 
A rectangle shows which pixels will be selected. All pixels within the rectangle, including those 
“under” the rectangle, are included in the selection.

 4 Release the mouse button. 
The “selection border”—a rectangular frame—encloses the selected area. Now any operation 
you perform will affect only the pixels within the rectangle.

    

{ewl msdncd, EWGraphic, jug19e 1 /a "build.bmp"} To select the entire image
· Click the image outside of the current selection.

–or–
Press the ESC key.
–or–
Choose another tool on the toolbar.
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Cutting, Copying, Clearing, and Moving
    

You can perform standard editing operations—cutting, copying, clearing, and moving—with the 
selection, whether the selection is the entire image or just a part of it. Because the graphics editor 
uses the Windows Clipboard, you can transfer images between Developer Studio and other 
applications for Windows, such as Microsoft Paintbrush™ and Microsoft Word for Windows.

In addition, you can resize the selection, whether it includes the entire image or just a part. For more 
information on resizing, see Resizing an Image.

{ewl msdncd, EWGraphic, jug20e 0 /a "build.bmp"} To cut the current selection and
move it to the Clipboard
· From the Edit menu, choose Cut.

The original area of the selection is filled with the current background color, and the selection is 
now in the Clipboard.

    

{ewl msdncd, EWGraphic, jug20e 1 /a "build.bmp"} To clear the current selection 
without moving it to the Clipboard
· From the Edit menu, choose Clear.

The original area of the selection is filled with the current background color.
    

{ewl msdncd, EWGraphic, jug20e 2 /a "build.bmp"} To paste the Clipboard contents
into the image
 1 From the Edit menu, choose Paste.

The Clipboard contents, surrounded by the selection border, appear in the upper-left corner of 
the pane.

 2 Position the pointer within the selection border and drag the image to the desired location on 
the image.

 3 To anchor the image at its new location, click outside of the selection border. 
–or–
Choose a new tool.

    

{ewl msdncd, EWGraphic, jug20e 3 /a "build.bmp"} To move the selection

 1 Position the pointer inside the selection border or anywhere on it except the sizing handles.
 2 Drag the selection to its new location.

The original area of the selection is filled with the current background color.
 3 To anchor the selection in the image at its new location, click outside the selection border.

–or–
Choose a new tool.

    

{ewl msdncd, EWGraphic, jug20e 4 /a "build.bmp"} To copy the selection

 1 Position the pointer inside the selection border or anywhere on it except the sizing handles.
 2 Hold down the CTRL key as you drag the selection to a new location.

The area of the original selection is unchanged.
 3 To copy the selection into the image at its current location, click outside the selection cursor.

–or–



Choose a new tool.
    

{ewl msdncd, EWGraphic, jug20e 5 /a "build.bmp"} To draw with the selection

 1 Position the pointer inside the selection border or anywhere on it except the sizing handles.
 2 Hold down the SHIFT key as you drag the selection.

Copies of the selection are left along the dragging path. The more slowly you drag, the more 
copies are made.
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Flipping the Selection
    

{ewl msdncd, EWGraphic, jug21e 0 /a "build.bmp"} To flip the selection along the 
horizontal axis
· From the Image menu, choose Flip Horizontal.

    

{ewl msdncd, EWGraphic, jug21e 1 /a "build.bmp"} To flip the selection along the 
vertical axis
· From the Image menu, choose Flip Vertical.

    

{ewl msdncd, EWGraphic, jug21e 2 /a "build.bmp"} To rotate the selection 90°

· From the Image menu, choose Rotate 90°.
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Creating a Custom Brush
    

A custom brush is a rectangular portion of an image that you “pick up” and use like one of the 
graphics editor’s ready-made brushes. All operations you can perform on a selection, you can 
perform on a custom brush as well.

{ewl msdncd, EWGraphic, jug22e 0 /a "build.bmp"} To create a custom brush
 1 Select the part of the image that you want to use for a brush. For more information, see 

Selecting and Using a Drawing Tool.
 2 Press CTRL+B.

    

Pixels in a custom brush that match the current background color are normally “transparent”: they do 
not paint over the existing image. You can change this behavior so that background-color pixels 
paint over the existing image.

You can use the custom brush like a “stamp” or a “stencil” to create a variety of special effects.
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Using a Custom Brush
    

{ewl msdncd, EWGraphic, jug23e 0 /a "build.bmp"} To draw custom brush shapes 
in the background color

 1 Select an opaque or transparent background. For more information, see Choosing Opaque 
and Transparent Backgrounds.

 2 Set the background color to the color in which you want to draw.
 3 Position the custom brush where you want to draw.
 4 Press the right mouse button.

Any opaque regions of the custom brush are drawn in the background color.
    

{ewl msdncd, EWGraphic, jug23e 1 /a "build.bmp"} To double or halve the custom 
brush size
· Press the PLUS SIGN (+) key to double the brush size, or the MINUS SIGN (–) key to halve it.

    

{ewl msdncd, EWGraphic, jug23e 2 /a "build.bmp"} To cancel the custom brush
· Press ESC. 

–or–
Choose another drawing tool.
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Resizing an Image
    

The behavior of the graphics editor while resizing an image depends on whether the selection 
includes the entire image or just part of it:

· When the selection includes only part of the image, Microsoft Developer Studio shrinks the 
selection by deleting rows or columns of pixels and filling the vacated regions with the current 
background color, or it stretches the selection by duplicating rows or columns of pixels.

· When the selection includes the entire image, Developer Studio either shrinks and stretches the 
image, or crops and extends it.

    

There are two mechanisms for resizing an image: the resizing handles and the property page. You 
can drag the sizing handles to change the size of all or part of an image. Sizing handles that you can 
drag are solid, like those on the lower-right corner and the midpoints of the right and bottom sides of 
the images. You cannot drag handles that are hollow. You can use the property page to resize only 
the entire image, not a selected part.

    

Note      If you have the Tile Grid option selected (see Grid Settings command on the Image menu), 
then resizing snaps to the next tile grid line. If only the Pixel Grid option is selected, resizing snaps to
the next available pixel. Usually, only the Pixel Grid option is selected.
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Resizing an Entire Image
    

{ewl msdncd, EWGraphic, jug25e 0 /a "build.bmp"} To resize an entire image using 
the property page
 1 From the Edit menu, choose Properties to open the property page.
 2 In the Width and Height boxes, type the dimensions that you want.

If you are increasing the size of the image, the graphics editor extends the image to the right 
downward, or both, and fills the new region with the current background color. The image is not 
stretched.
If you are decreasing the size of the image, the graphics editor crops the image on the right or 
bottom edge, or both.

    

You can use the Width and Height properties to resize only the entire image, not to resize a partial 
selection.

{ewl msdncd, EWGraphic, jug25e 1 /a "build.bmp"} To crop or extend an entire 
image
 1 Select the entire image.

If part of the image is currently selected, and you want to select the entire image, click anywhere 
on the image outside the current selection border.
–or–
Press ESC.
–or–
Choose another drawing tool.

 2 Drag a sizing handle until the image is the desired size.
    

Normally, the graphics editor crops or enlarges an image when you resize it by moving a sizing 
handle. If you hold down the SHIFT key as you move a sizing handle, the graphics editor shrinks 
or stretches the image.

{ewl msdncd, EWGraphic, jug25e 2 /a "build.bmp"} To shrink or stretch an entire 
image
 1 Select the entire image.

If a part of the image is currently selected and you want to select the entire image, click 
anywhere on the image outside the current selection border.
–or–
Press ESC.
–or–
Choose another drawing tool.

 2 Hold down the SHIFT key and drag a sizing handle until the image is the desired size.
    

{ewl msdncd, EWGraphic, jug25e 3 /a "build.bmp"} To shrink or stretch part of an 
image

 1 Select the part of the image you want to resize. For more information, see Selecting an Area 
of the Image.

 2 Drag one of the sizing handles until the selection is the desired size.
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Working With Colors in the Graphics Editor
    

The graphics editor comes equipped with many features specifically to help with the handling and 
customizing of colors. You can:

· Set foreground and background colors, and choose opaque and transparent 
backgrounds.

· Fill an area of an image with a color or quickly pick up a color from the image to use it 
elsewhere.

· Invert the colors in a selection.
· Customize or change the colors.
· Save and load different color palettes.
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Selecting Foreground and Background Colors
    

Except for the eraser, the tools on the Graphics toolbar draw with the current foreground or 
background color when you press the left or right mouse button, respectively.

{ewl msdncd, EWGraphic, jug27e 0 /a "build.bmp"} To select a foreground color
· With the left mouse button, click the color you want on the Colors palette.

    

{ewl msdncd, EWGraphic, jug27e 1 /a "build.bmp"} To select a background color
· With the right mouse button, click the color you want on the Colors palette.
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Filling Bounded Areas
    

The graphics editor provides the fill (or “paint-bucket”) tool for filling any enclosed image area with 
the current drawing color or the current background color.

{ewl msdncd, EWGraphic, jug28e 0 /a "build.bmp"} To use the fill tool

 1 From the Graphics toolbar, choose the fill tool.
 2 If necessary, choose drawing colors: in the Colors palette, click the left button to select a 

foreground color or the right button to select a background color.
 3 Move the fill tool to the area you want to fill.
 4 Click the left or right mouse button to fill with the foreground color or the background color, 

respectively.
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Picking Up Colors
    

The color-pickup tool makes any color on the image the current foreground color or background 
color, depending on whether you press the left or the right mouse button. To cancel the color pickup 
tool, choose another tool or press ESC. 

{ewl msdncd, EWGraphic, jug29e 0 /a "build.bmp"} To pick up a color

 1 From the Graphics toolbar, select the color-pickup tool.
The pointer changes to the “eyedropper.”

 2 Select the color you want to pick up from the Colors palette or from the Palette tab of the 
property page. 
After you pick up a color, the graphics editor reactivates the most recently used tool.

 3 Draw using the left mouse button for the foreground color, or the right mouse button for the 
background color.

    

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Choosing Opaque and Transparent Backgrounds
    

When you move or copy a selection from an image, any pixels in the selection that match the 
current background color are by default “transparent”: they do not obscure pixels in the target 
location. A custom brush behaves in the same way. For more information on custom brushes, see 
Creating a Custom Brush.

{ewl msdncd, EWGraphic, jug30e 0 /a "build.bmp"} To toggle the background-color 
transparency

· In the Graphics toolbar option selector, click the appropriate button:
· Opaque background: existing image is obscured by all parts of the selection.
· Transparent background: existing image shows through parts of the selection that match the 

current background color.
    

    

You can change the background color while a selection is already in effect to change which parts of 
the image are transparent.
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Inverting Colors in the Current Selection
    

So that you can tell how an image would appear with inverted colors, the graphics editor provides a 
convenient way to invert colors in the selected part of the image.

{ewl msdncd, EWGraphic, jug31e 0 /a "build.bmp"} To invert colors in the current 
selection
· From the Image menu, choose Invert Colors.
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Changing Colors
    

The graphics editor’s Colors palette initially displays 24 “ready-made” colors: 16 standard colors and 
8 dithered colors. In addition to the ready-made colors, you can create your own custom colors. 
Colors palette selections can be saved on disk and individually reloaded as needed. The “most 
recently used” Colors palette definition is saved in the Registry is automatically loaded the next 
time you start Developer Studio.

The Palette tab in the Properties window displays up to 256 colors. Changing any of the colors on 
the Palette tab will immediately change the corresponding color in the image. The colors on the 
Palette tab are always solid colors and can indicate any color your video card is capable of 
displaying.

{ewl msdncd, EWGraphic, jug32e 0 /a "build.bmp"} To change colors on the Colors 
palette or Palette tab
 1 From the Image menu, choose Adjust Colors.

–or–
Double-click one of the color squares on the Colors palette. 
–or–
Double-click one of the color squares on the Palette tab of the Bitmap Properties page.
The Custom Color Selector dialog box (Figure 11.4) appears.
Figure 11.4      Custom Color Selector Dialog Box
{ewc msdncd, EWGraphic, jug32e 1 /a "uguideCUST.BMP"}

 2 Define the color by typing RGB or HSL values in the appropriate text boxes, or by moving the 
cross hairs on the color box.

 3 Set the luminance by moving the slider on the luminance bar.
Many custom colors are dithered. If you want the solid color closest to the dithered color, 
double-click the Color preview window. (If you later decide you want the dithered color, move 
the slider or the cross hairs again to restore the dithering.)

 4 Choose OK to add the new color.
    

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Saving and Loading Colors Palettes
    

You use commands on the Image menu save or load a palette.

{ewl msdncd, EWGraphic, jug33e 0 /a "build.bmp"} To save a custom Colors palette
 1 From the Image menu, choose Save Palette.
 2 Use the Save Palette Colors dialog box to navigate directories, and type a filename.

    

{ewl msdncd, EWGraphic, jug33e 1 /a "build.bmp"} To load a custom Colors palette
 1 From the Image menu, choose Load Palette.
 2 Use the Load Palette Colors dialog box to navigate directories and choose a filename.

    

    

Tip      Since the graphics editor has no means to restore the default Colors palette, save the default 
Colors palette under a name such as STANDARD.PAL or DEFAULT.PAL so that you can easily 
restore the default settings.

    

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Creating an Image File
    

You can create new .GIF and .JPEG files using the graphics editor. 

{ewl msdncd, EWGraphic, jug34e 0 /a "build.bmp"} To create a new .GIF or .JPEG 
image file
 1 From the File menu, choose New.

The New dialog box appears.
 2 Select Bitmap File, and then click the OK button.

The graphics editor opens with an empty grid.
 3 Create your image using the graphics editor’s tools and resources. For more information on 

using the graphics editor, see Using the Image Editor Window and Tools and Editing 
Graphical Resources.

 4 To save your finished image, select Save from the File menu
–or–
Click the Save button on the File toolbar. 
The Save As dialog box appears.

 5 Navigate to the directory where you want to save the file, and type the name of your new image 
file. Give it an extension of either .GIF or .JPEG depending on which format you want to use in
your application or applet.

 6 Choose OK.
    

To add a .GIF or .JPEG file to your project, pull down the Insert menu and choose Files into Project.
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Converting a Bitmap to an Image File
    

If you have bitmap files that you would like to use with your Java applet or application, the graphics
editor can help you convert these files to the required .GIF and .JPEG formats. 

{ewl msdncd, EWGraphic, jug35e 0 /a "build.bmp"} To convert an existing bitmap 
file (.BMP) to a .GIF or .JPEG image file
 1 From the File menu, choose Open.

The Open dialog box appears.
 2 Navigate to the directory where the bitmap you want to convert is stored.
 3 Select Image Files from the Type of Files drop-down list box.
 4 Enter the name of the bitmap file in the File Name edit box, choose Open.

–or–
Select the file from the list of files displayed, choose Open.
–or–
Double-click on the file name.
The bitmap appears in the image window of the graphics editor.

 5 If you plan to edit the bitmap, this would be a good time to do it. Edit the bitmap using the 
graphics editor’s tools and resources. For more information on using the graphics editor, see 
Using the Image Editor Window and Tools and Editing Graphical Resources.

 6 To save your finished image, select Save As from the File menu.
The Save As dialog box appears.

 7 Navigate to the directory where you want to save the file, and type the name of your new image 
file. Give it an extension of either .GIF or .JPEG depending on which format you want to use in
your application or applet.

 8 Choose OK.
    

To add a .GIF or .JPEG file to your project, pull down the Insert menu and choose Files into Project.
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Using the Debugger
    

Microsoft Developer Studio provides an integrated debugger to help locate bugs in an executable 
Java application or applet. Using the debugger, you can:
· Use multiple debug windows to display the call stack, variables, and bytecode.
· Control and manage breakpoints.
· Control threads in multithreaded environments.

    

Using the debugger, you can control the execution of your program and examine the program state
at selected points through multiple windows and dialog boxes. You can set breakpoints to halt 
execution at critical locations. 

When running a program with the debugger, you can single-step to observe the effects of your 
code. You can choose to enter a method, using the Step Into command, or step past a method 
call, using the Step Over command. You can exit a called method and return to the calling 
statement using the Step Out command.

When you end a debugging session, the project retains any breakpoints you have set. When you
reopen the project, the debugger restores the breakpoints in the proper locations. When the 
program is halted at a breakpoint, you can use the debug windows and dialog boxes to examine the 
state of your program.
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Using the Debugger Interface Components
    

To use the debugger, you use interface components including menus, windows, dialog boxes, and 
spreadsheet fields. Drag-and-drop functionality is available for moving debug information between 
components. For more information, see: 

· Menu commands
· Windows
· Dialog boxes
· Pop-up menus
· Spreadsheet fields
· Drag-and-drop
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Debugger Menu Items
    

Commands for debugging can be found on the Debug menu, the Build menu, the View menu, and 
the Edit menu.

The Debug menu appears in the menu bar while the debugger is running (even if it is stopped at a 
breakpoint). From the Debug menu, you can control program execution and access the QuickWatch 
window. When the debugger is not running, the Debug menu is replaced by the Build menu. The 
Build menu contains a command called Debug, which contains a subset of the commands on the full 
Debug menu. These commands start debugging (Go, Step Into, and Run To Cursor). For a 
description of the Debug menu commands and the Debug commands on the Build menu, see 
Controlling Program Execution.
The View menu contains commands that display the various debugger windows, such as the 
Variables window and the Call Stack window. For more information about the debugger windows, 
see Viewing and Modifying Variables and Expressions. From the Edit menu, you can 
access the Breakpoints dialog box, from which you can insert, remove, enable, or disable different 
types of breakpoints. For details, see Using Breakpoints.
The Edit menu contains a command to open the Breakpoint dialog to insert or edit a breakpoint.

A pop-up menu appears whenever you click the right mouse button in a debugger window. This 
menu provides commonly used commands applicable to that window.
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Debugger Windows
    

Several specialized windows display debugging information for your program. When you are 
debugging, you can access these windows using the View menu. (In addition to windows, the 
debugger uses dialog boxes to display debugging information.)

Table 12.1 lists the debugger windows and describes the information they display. 

Table 12.1      Debugger Windows
    

Win
dow

Displays

Outp
ut

Information 
about the 
build 
process, 
including any 
compiler, 
linker, or 
build-tool 
errors, as well
as output 
from thread 
termination 
codes, and 
first-chance 
exception 
notification
s.

Watc
h

Names and 
values of 
variables and 
expressions.

Varia
bles

Information 
about 
variables 
used in the 
current and 
previous 
statements 
and method 
return values 
(in the Auto 
tab), 
variables 
local to the 
current 
method (in 
the Locals 
tab), and the 
object 
pointed to by 



this (in the 
This tab).

Call 
Stac
k

Stack of all 
method 
calls that 
have not 
returned.

Disa
sse
mbly

Bytecode 
derived from 
disassembly 
of the 
compiled 
program.

Debugger windows can be docked or floating. For information on docked and floating windows, see 
Working with Docking Tool Windows.
When a window is in floating mode, you can resize or minimize it to increase the visibility of other 
windows. You can copy information from any debugger window. You can print information only from
the Output window.

    

Tip      To set formatting and other options for these windows, use the Debug tab in the Options 
dialog box (accessed from the Tools menu).
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Pop-up Menus
    

Each debugger window has a pop-up menu, which contains frequently used commands for that 
window. 

{ewl msdncd, EWGraphic, jug4f 0 /a "build.bmp"} To display the pop-up menu for 
a window
· Click the right mouse button inside the window.

    

For example, if you click the right mouse button in the Variables window, you see a pop-up menu 
with several formatting options. If you click the right mouse button in a source/text window, you see a
pop-up menu with several commands, including Insert/Remove Breakpoint. If you click a variable 
Var  within a source window while you are debugging, the pop-up menu includes the command 
QuickWatch Var, which displays the variable Var in the QuickWatch dialog box.
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Debugger Dialog Boxes
    

In addition to windows, the debugger uses a number of dialog boxes to manipulate breakpoints, 
variables, threads, and exceptions. You can access the Breakpoints dialog box using the 
Breakpoints command on the Edit menu. You can access the other dialog boxes using commands 
from the Debug menu.

Table 12.2 lists the debugger dialog boxes and describes the information they display.

Table 12.2      Debugger Dialog Boxes
    

Dia
log
bo
x

Displays

Bre
ak
poi
nts

List of all 
breakpoints 
assigned to 
your project. 
Use the tabs in 
the Breakpoints
dialog box to 
create new 
breakpoints 
of various 
types.

Ex
ce
pti
on
s

System and 
user-defined 
exceptions for 
your project. 
Use the 
Exceptions 
dialog box to 
control how the
debugger 
handles 
exceptions.

Qui
ck
Wa
tch

A variable or 
expression. 
Use 
QuickWatch to 
quickly view or
modify a 
variable or 
expression or 
to add it to the 
Watch window.

Thr
ea
ds

Application 
threads 
available for 
debugging. 
Use the 



Threads 
dialog box to 
suspend and 
resume threads
and to set 
focus.
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Spreadsheet Fields
    

The debugger interface uses spreadsheet fields, with an interface similar to that of Microsoft Excel.
These spreadsheet fields appear in the Watch window, the Variables window, and the QuickWatch 
dialog box. 
When working with these fields, you can autosize a column to fit its contents by double-clicking the 
divider. You can size a column manually by dragging the divider at the right edge of the column.

    

Note      Rows fit the current font and cannot be resized. To change the font size, use the Format tab 
of the Options dialog box, accessed from the Tools menu.

    

Spreadsheet fields contain controls for easy viewing of array, object, structure, and pointer 
variables. These variables are marked with a box containing a plus sign (+) in the Name column. You
can expand the variable by clicking the + box, which opens into a tree that may contain additional 
boxes.

If the variable is a pointer, the branch immediately below the pointer contains the value pointed 
to. If the variable is an array, object, or structure, the branch below the variable contains the 
component elements or members. When a variable is expanded, the box in the Name column 
contains a minus sign ( –). You can collapse an expanded variable by clicking the – box. As an 
alternative, you can expand a variable by selecting it and pressing the PLUS SIGN or RIGHT ARROW 
key. You can collapse a variable by selecting it and pressing the MINUS SIGN or LEFT ARROW key.

Scalar variables, which have no components to expand, do not have boxes in the Name column. 

{ewl msdncd, EWGraphic, jug6f 0 /a "build.bmp"} To select a spreadsheet cell for 
editing
 1 Select the spreadsheet.
 2 Use the UP ARROW and DOWN ARROW keys to move to the correct line.
 3 To select the cell, press TAB to advance the selection to the next editable cell, or press SHIFT+TAB 

to move the selection back to the previous editable cell.
    

The window where the spreadsheet field is located determines which cells are editable. In the 
Variables window, you can edit the cells in the Value column. In the Watch window, you can edit the 
cells in the Name and Value columns.
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Dragging and Dropping Debugger Information
    

You can move information between debugger windows using drag-and-drop or cut-and-paste 
features. When you select information and drag it with the mouse, the mouse pointer changes. A 
small gray rectangle appears at the base of the arrow to indicate that the information can be 
dropped. If you move the mouse pointer across a window or area that cannot accept a drop, the 
mouse pointer temporarily changes into the “No” symbol—a circle with a slash through it.

The debugger interface supports intelligent drag-and-drop. The result of a drag-and-drop 
operation depends, in part, on the location where the drop takes place.
For example, you can drag a variable from the Variables window to the Watch window. This action 
puts the variable information into the Watch window, where it is updated each time the Watch 
window is updated. If you drag the variable to a text window, instead, the variable information is 
converted into text. But if you drag the variable to the Memory window or the Disassembly window, 
the variable is used as a pointer, and the window scrolls to display the memory contents or 
instructions at the indicated address.

If you expand an object (Obj, for example) in the Variables window, you can drag a member of 
that object (such as Obj.child) to the Watch window.
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Controlling Program Execution
    

To start debugging, choose the Go, Step Into, or Run To Cursor command under Debug on the Build 
menu. Table 17.3 lists the Build Debug menu commands and their actions.

Table 12.3      Build Menu Debug Commands
    

Bui
ld 
me
nu
co
mm
and

Action

Go Executes code
from the 
current 
statement until
a breakpoint is
reached or the 
end of the 
program is 
reached. 
(Equivalent to 
the Go button 
on the toolbar.)

Ste
p 
Into

Single-steps 
through 
instructions in 
the program, 
and enters 
each method 
call that is 
encountered. 

Ru
n to
Cur
sor

Executes the 
program as far
as the line that
contains the 
insertion 
point. This is 
equivalent to 
setting a 
temporary 
breakpoint at 
the insertion 
point location.

When you begin debugging, the Debug menu appears, replacing the Build menu on the menu bar. 
You can then control program execution using the commands listed in Table 12.4.

Table 12.4      Debug Menu Commands that Control Program Execution
    

De
bu Action



g 
me
nu
co
mm
and
Go Executes code

from the 
current 
statement until
a breakpoint is
reached or the 
end of the 
program is 
reached. 
(Equivalent to 
the Go button 
on the 
Standard 
toolbar.) When
the Debug 
menu is not 
available, you 
can choose 
from Go from 
the Debug 
submenu of 
the Build 
menu.

Res
tart 

Resets 
execution to 
the first line of 
the program. 
This command
reloads the 
program into 
memory, and 
discards the 
current values 
of all variables 
(breakpoints
and watch 
expressions 
still apply). It 
automatically 
halts at the 
main( ) 
method.

Sto
p 
De
bug
gin
g 

Terminates the
debugging 
session, and 
returns to a 
normal editing 



session. 
Bre
ak 

Halts the 
program at its 
current 
location. 

Ste
p 
Into

Single-steps 
through 
instructions in 
the program, 
and enters 
each method 
call that is 
encountered.    
When the 
Debug menu is
not available, 
you can 
choose Step 
Into from the 
Debug 
submenu of 
the Build 
menu. 

Ste
p 
Ov
er

Single-steps 
through 
instructions in 
the program. If
this command 
is used when 
you reach a 
method call, 
the method is
executed 
without 
stepping 
through the 
method 
instructions.

Ste
p 
Out

Executes the 
program out of
a method 
call, and stops 
on the 
instruction 
immediately 
following the 
call to the 
method. 
Using this 
command, you
can quickly 
finish 
executing the 



current 
method after 
determining 
that a bug is 
not present in 
the method.

Ru
n to
Cur
sor

Executes the 
program as far
as the line that
contains the 
insertion 
point. This 
command is 
equivalent to 
setting a 
temporary 
breakpoint at 
the insertion 
point location.
When the 
Debug menu is
not available, 
you can 
choose Run To
Cursor from 
the Debug 
submenu of 
the Build 
menu.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Running to a Location
    

{ewl msdncd, EWGraphic, jug9f 0 /a "build.bmp"} To run until a breakpoint is 
reached
· From the Debug menu, choose Go.

    

{ewl msdncd, EWGraphic, jug9f 1 /a "build.bmp"} To run to the cursor

 1 Open a source file, and move the insertion point to the location where you want the 
debugger to break.

 2 From the Debug menu, choose Run To Cursor.
    

The Run To Cursor command also works in the Call Stack window, the Disassembly window, and the
Find box on the standard toolbar.

{ewl msdncd, EWGraphic, jug9f 2 /a "build.bmp"} To run to the cursor location in 
object code

 1 In the Disassembly window, move the insertion point to the location where you want the 
debugger to break.

 2 From the Debug menu, choose Run To Cursor.
    

{ewl msdncd, EWGraphic, jug9f 3 /a "build.bmp"} To run to the cursor location in 
the call stack
 1 In the Call Stack window, select the method name.
 2 From the Debug menu, choose Run To Cursor.

    

{ewl msdncd, EWGraphic, jug9f 4 /a "build.bmp"} To run to a specified method
 1 In the Find box on the standard toolbar, type the method name.
 2 From the Debug menu, choose Run To Cursor.

    

    

Tip      You can use the Run To Cursor command to return to an earlier statement to retest your 
application, using different values for variables.
You can use the Set Next Statement command to set the next statement or bytecode instruction to 
execute.

    

{ewl msdncd, EWGraphic, jug9f 5 /a "build.bmp"} To set the next statement to 
execute

 1 In a source window, move the insertion point to the statement or instruction that you want to 
execute next. 

 2 Click the right mouse button.
 3 From the pop-up menu, choose Set Next Statement.

    

{ewl msdncd, EWGraphic, jug9f 6 /a "build.bmp"} To set the next bytecode 
instruction to execute

 1 In the Disassembly window, move the insertion point to the bytecode instruction you want to 
execute next. 



 2 Click the right mouse button.
 3 From the pop-up menu, choose Set Next Statement.

    

    

Tip      You can use the Set Next Statement command to skip a section of code — for instance, a 
section that contains a known bug — and continue debugging other sections.

    
    

Caution      The Set Next Statement command causes the CPU program counter to jump to the new 
location. The intervening code is not executed. Use this command with caution.
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Stepping Into Methods
    

Once your program has stopped at a breakpoint, you can step through the code one statement at 
a time using the Step Into command from the Debug menu or the Step Into button on the Debug 
toolbar.

{ewl msdncd, EWGraphic, jug10f 0 /a "build.bmp"} To run the program and execute
the next statement (Step Into)
 1 While the program is paused at a breakpoint, choose Step Into from the Debug menu.

The debugger executes the next statement, then pauses execution. If the next statement is a 
method call, the debugger steps into that method, then pauses execution at the beginning 
of the method.

 2 Repeat step 1 to continue executing the program one statement at a time.
    

If you use this technique to step into a nested method call, the debugger steps into the most 
deeply nested method. Consider, for example, the following line of code:

    

Fun(Fun2);
    

If you use the Step Into command, the debugger steps into the method Fun2, then pauses. If you
use the Step Into Specific Function command instead, you can control which method the 
debugger steps into. In the following example, you can use the Step Into Specific Function 
command to step into Fun without first stepping through Fun2.

{ewl msdncd, EWGraphic, jug10f 1 /a "build.bmp"} To step into a specific method
 1 Set a breakpoint just before the nested method call

–or–
Use the Step Into, Step Over, or Run To Cursor command to advance the program execution to 
that point.

 2 In a source window, select the method that you want to step into. 
 3 From the Debug menu, or from the source window pop-up menu, choose Step Into Name, where

Name is the name of the selected method. 
The debugger executes the method call and pauses execution at the beginning of the 
selected method.

    

For example, if you want to step into the method Fun in this nested method call:
    

Fun(Fun2);
    

select the method name Fun and choose Step Into Fun from the Debug menu.

The Step Into Specific Function command works for any number of nesting levels. In the following 
statement, for example, you can select Fun, Fun2, or Fun3, and step into the selected method:

    

Fun(Fun2(Fun3));
    

In some cases, you can use the Step Into Specific Function command to step into a method 
pointer or a member method. In the following call, for example, you might use it to step into 
Method1:



    

CMyClass::Method1();
    
    

Note      Because class methods are bound at runtime, the binding can change before a method call
occurs. As a result, it is not always possible to step into a class’s method.
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Stepping Over or Out of Routines
    

You can step through your program one statement at a time in a chosen method, starting from a 
breakpoint, without entering any other methods, by using the Step Over command. You can also exit 
from a method immediately and return to the line where the method was called by using the Step 
Out command.

    

Caution      In general, to avoid very slow execution, you should not step out of a method containing
a loop. Instead, you should set a breakpoint at the end of the method, and then choose Go from 
the Debug menu to execute to the end of the method.

    

{ewl msdncd, EWGraphic, jug11f 0 /a "build.bmp"} To run the next statement in the
current method
 1 Open a source file, and set a breakpoint in the method.
 2 From the Debug menu, choose Go.

When the program comes to the breakpoint, the debugger pauses.
 3 From the Debug menu, choose Step Over.

The debugger executes the next method, but pauses after the method returns.
 4 Repeat step 3 to continue executing the program, one statement at a time.

    

You can stop the debugger after it has executed the return statement in a method. It stops on the 
line following the method call.

{ewl msdncd, EWGraphic, jug11f 1 /a "build.bmp"} To run the program and stop 
execution after the current method returns to the calling method
 1 Open a source file, and set a breakpoint in the method.
 2 From the Debug menu, choose Go.

When the program comes to the breakpoint, the debugger pauses.
 3 From the Debug menu, choose Step Out.

The debugger continues until it has completed execution of the return from the current 
method, then pauses.
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Interrupting Your Program
    

There may be times when you cannot set a breakpoint to halt the program, such as when your 
program encounters an infinite loop. In such cases, you can interrupt your program by choosing 
Break on the Debug menu. This action returns control to Microsoft Developer Studio and opens the 
Disassembly window. You can then use the Go, Step Into, or Step Over commands to regain control 
of your program.

    

Note      If you interrupt execution while Windows or other system code is running, the results can be 
unpredictable.
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Using Breakpoints
    

Breakpoints tell the debugger where or when to break execution of a program. When the program 
is halted at a breakpoint, you can examine the state of your program, step through your code, and 
evaluate expressions using the debugger windows.
The debugger supports the following type of breakpoints:
· Location breakpoints that halt the debugger at a specified location

    

The Breakpoints dialog box displays a list of all breakpoints set in the project. You can use this 
dialog box to set, remove, disable, and enable breakpoints. When you close a project, the 
debugger saves all breakpoints you have set as part of the project information. The next time 
you open the project, the breakpoints remain as you left them. 

The debugger also provides quick methods for setting location breakpoints without using the 
Breakpoints dialog box.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Quick Methods for Location Breakpoints
    

The most common type of breakpoint is a location breakpoint. With the debugger, you can set 
location breakpoints:

· On a specific line of source code.
· At the beginning or the return point of a method. 
· At a label.

    

You can set or remove any of these location breakpoints without using the Breakpoints dialog 
box. You can disable and enable breakpoints on a source-code line or in the Disassembly or Call 
Stack window.

{ewl msdncd, EWGraphic, jug14f 0 /a "build.bmp"} To set a breakpoint at a source-
code line

 1 In a source window, move the insertion point to the line where you want the program to break.

 2 Choose the Insert/Remove Breakpoint toolbar button.
A red dot appears in the left margin, indicating that the breakpoint is set.

    

Note      If you want to set a breakpoint on a source statement extending across three or more 
lines, you must set the breakpoint on the first or last line of the statement.

    

    

{ewl msdncd, EWGraphic, jug14f 1 /a "build.bmp"} To set a breakpoint at the 
beginning of a method
 1 In the Find box on the Standard toolbar, type the method name, and press ENTER.

 2 Choose the Insert/Remove Breakpoint toolbar button.
–or–
Click the right mouse button, and choose Insert/Remove Breakpoint from the pop-up menu.
In the source code, a red dot appears in the left margin at the beginning of the method, 
indicating that the breakpoint is set.

    

{ewl msdncd, EWGraphic, jug14f 2 /a "build.bmp"} To set a breakpoint at the return
point of a method
 1 In the Call Stack window, move the insertion point to the method where you want the 

program to break.
–or–
Click the right mouse button, and choose Insert/Remove Breakpoint from the pop-up menu.

 2 Choose the Insert/Remove Breakpoint toolbar button.
A red dot appears in the left margin, indicating that the breakpoint is set.

    

{ewl msdncd, EWGraphic, jug14f 3 /a "build.bmp"} To set a breakpoint at a label
 1 In the Find box on the Standard toolbar, type the name of the label, and press ENTER.

–or–
Click the right mouse button, and choose Insert/Remove Breakpoint from the pop-up menu.



 2 Choose the Insert/Remove Breakpoint toolbar button.
A red dot appears in the left margin at the line containing the label, indicating that the breakpoint
is set.

    

{ewl msdncd, EWGraphic, jug14f 4 /a "build.bmp"} To set a breakpoint at a memory
address

 1 In the Disassembly window, move the insertion point to the line where you want the program 
to break.

 2 Choose the Insert/Remove Breakpoint toolbar button.
–or–
Click the right mouse button, and choose Insert/Remove Breakpoint from the pop-up menu.
A red dot appears in the left margin, indicating that the breakpoint is set.

    

{ewl msdncd, EWGraphic, jug14f 5 /a "build.bmp"} To disable a breakpoint

 1 In a source window, or in the Call Stack or Disassembly window, move the insertion point to 
the line containing the breakpoint you want to disable.

 2 Choose the Enable/Disable Breakpoint toolbar button.
–or–
Click the right mouse button, and choose Disable Breakpoint from the pop-up menu.
The red dot in the left margin changes to a hollow circle.

    

{ewl msdncd, EWGraphic, jug14f 6 /a "build.bmp"} To disable all breakpoints
· Choose the Disable All Breakpoints toolbar button.

The red dots in the left margin change to hollow circles.
    

{ewl msdncd, EWGraphic, jug14f 7 /a "build.bmp"} To enable a breakpoint

 1 In a source window, or in the Call Stack or Disassembly window, move the insertion point to 
the line containing the breakpoint you want to enable.

 2 Choose the Enable/Disable Breakpoint toolbar button.
–or–
Click the right mouse button, and choose Enable Breakpoint from the pop-up menu.
The hollow circle in the left margin changes to a red dot.

    

    

Note      If you set more than one breakpoint on a line, and some breakpoints are disabled while 
others are enabled, a gray dot appears in the left margin. The first time you choose the 
Enable/Disable Breakpoint toolbar button, all breakpoints on the line become disabled, and the 
gray dot changes to a hollow circle. If you choose the Enable/Disable Breakpoint button again, all 
breakpoints on the line become enabled, and the hollow circle changes to a red dot. 

    

{ewl msdncd, EWGraphic, jug14f 8 /a "build.bmp"} To remove a breakpoint

 1 In a source window, or in the Call Stack or Disassembly window, move the insertion point to 
the line containing the breakpoint you want to remove.

 2 Choose the Insert/Remove Breakpoint toolbar button.
–or–



Click the right mouse button, and choose Remove Breakpoint from the pop-up menu.
The red dot in the left margin disappears.

    

    

Note      If a line contains enabled and disabled breakpoints, the Insert/Remove Breakpoint button 
removes all enabled breakpoints. Disabled breakpoints are not affected. 
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Using the Breakpoints Dialog Box
    

Using the Breakpoints dialog box, accessed by the Breakpoints command on the Edit menu, you 
can set, remove, disable, enable, or view location breakpoints.
Location breakpoints are set at a specific line of source code or the start of a method. They 
break execution of the program when the location counter reaches that point in the program.

For more information see:

· Location breakpoints
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The Breakpoints List
    

The Breakpoints dialog box contains a list of all breakpoints currently set in your program. You 
can use this list to examine all breakpoints in your program, to disable breakpoints, or to enable 
breakpoints that you previously disabled. You can also use the list to remove (delete) a breakpoint.

{ewl msdncd, EWGraphic, jug16f 0 /a "build.bmp"} To view the list of current 
breakpoints
 1 From the Edit menu, choose Breakpoints. 

The Breakpoints dialog box appears.
 2 Use the scroll bars to move up or down the Breakpoints list.

    

{ewl msdncd, EWGraphic, jug16f 1 /a "build.bmp"} To disable a breakpoint

 1 In the Breakpoints dialog box, find the breakpoint in the Breakpoints list. 
 2 Clear the check box corresponding to the breakpoint that you want to disable.
 3 Choose OK.

For a location breakpoint, the red dot in the left margin changes to a hollow circle.
    

{ewl msdncd, EWGraphic, jug16f 2 /a "build.bmp"} To enable a breakpoint

 1 In the Breakpoints dialog box, find the breakpoint in the Breakpoints list. 
 2 Select the empty check box corresponding to the breakpoint that you want to enable.
 3 Choose OK.

For a location breakpoint, the red dot in the left margin changes to a hollow circle.
    

    

Tip      You can also use the SPACEBAR to toggle the state of a breakpoint in the Breakpoints list.
    
    

Note      An asterisk (*) in the breakpoint check box indicates that the breakpoint is not supported on 
the current platform. 

    

{ewl msdncd, EWGraphic, jug16f 3 /a "build.bmp"} To remove a breakpoint

 1 In the Breakpoints dialog box, select one or more breakpoints in the Breakpoints list.
 2 Choose the Remove button.

–or–
Press the DELETE key.

 3 Choose OK.
    

When you select a breakpoint in the Breakpoints list, the breakpoint information automatically 
appears in the text box of the Location. You can edit the breakpoint using the procedures described 
in the topic Location tab.

    

Note      For a location breakpoint, you can use the Edit Code button to navigate to the source or 
object code where the breakpoint is set.

    

{ewl msdncd, EWGraphic, jug16f 4 /a "build.bmp"} To view the source code or 
disassembled bytecode where a breakpoint is set



 1 In the Breakpoints list, select a line-number or memory-address breakpoint.
 2 Choose the Edit Code button.

    

This action takes you to the source code for a breakpoint set at a line number, or to the 
disassembled bytecode for a breakpoint.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



The Location Breakpoints Tab
    

You can use the Location tab in the Breakpoints dialog box to set a location breakpoint:
· On a specific line of source code.
· At a label.
· At the start of a method. 

    

    

Note      Except where noted, the following procedures work only within the current context (method,
source file, or executable). 

    

{ewl msdncd, EWGraphic, jug17f 0 /a "build.bmp"} To set a breakpoint at the 
current location
 1 From the Edit menu, choose Breakpoints. 

The Breakpoints dialog box appears.
 2 Select the Location tab.
 3 Select the drop-down arrow next to the Break At text box.
 4 From the menu that appears, choose the current line number. 
 5 Choose OK to set the breakpoint.

    

Note      If you want to set a breakpoint on a source statement extending across three or more 
lines, you must set the breakpoint on the first or last line of the statement.

    

    

{ewl msdncd, EWGraphic, jug17f 1 /a "build.bmp"} To set a breakpoint at another 
location
 1 On the Location tab, type a source-code line number (if the current location is in a source file) 

directly into the Break At text box. For source locations, type a period immediately before the line
number. 

 2 Choose OK to set the breakpoint.
    

Note      If you want to set a breakpoint on a source statement extending across three or more 
lines, you must set the breakpoint on the first or last line of the statement.

    

    

{ewl msdncd, EWGraphic, jug17f 2 /a "build.bmp"} To set a breakpoint at a label
 1 In the Location tab, type the name of the label in the Break At text box. 
 2 Choose OK to set the breakpoint.

    

{ewl msdncd, EWGraphic, jug17f 3 /a "build.bmp"} To set a breakpoint at the 
beginning of the current method
 1 In the Location tab, click on the drop-down menu next to the Break At box.
 2 From the menu choose the current method name that appears.
 3 Choose OK to set the breakpoint.

    

Note      If the debugger is halted in disassembled object code, rather than source code, this



option is not available.
    

    

{ewl msdncd, EWGraphic, jug17f 4 /a "build.bmp"} To set a breakpoint at the 
beginning of another method
 1 In the Location tab, type the method name directly into the Break At text box. 
 2 Choose OK to set the breakpoint.

    

{ewl msdncd, EWGraphic, jug17f 5 /a "build.bmp"} To set a breakpoint outside the 
current context

 1 In the Breakpoints dialog box, select the Location tab.
 2 Select the drop-down arrow next to the Break At text box.
 3 From the menu that appears, choose Advanced. The Advanced Breakpoint dialog box 

appears.
 4 In the Location text box, type the location (source line number, memory address, or method 

name) where you want to set the breakpoint.
 5 Under Context, type any necessary information in the Method, Source File, and Executable File 

text boxes. (It is not necessary to fill in all fields—only the ones you need to qualify the context.
For example, to set a breakpoint at a line number in another source file, specify only the source 
file. To set a breakpoint in a dynamic-link library (DLL), you must specify the method, 
source file, and DLL. The DLL filename goes in the Executable File text box.

 6 Choose OK to close the Advanced Breakpoint dialog box.
The information that you specified appears in the Break At text box in the Breakpoints dialog 
box.

 7 Choose OK to set the breakpoint.
    

{ewl msdncd, EWGraphic, jug17f 6 /a "build.bmp"} To edit a location breakpoint

 1 In the Location tab, select the location breakpoint in the breakpoints list. 
 2 Edit the location that appears in the Break At text box.
 3 Choose OK to set the breakpoint.

    

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Viewing and Modifying Variables and Expressions
    

The debugger provides several ways to view the value of a variable or expression: 
· DataTips Pop-up Information 
· QuickWatch
· The Watch window
· The Variables window

    

It also provides several ways to modify the value of a variable:

· QuickWatch
· The Watch window
· The Variables window

    

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Using DataTips Pop-up Information
    

The easiest way to see the value of a variable or expression when the debugger is stopped at a 
breakpoint is to use DataTips™ pop-up information.

You can view a DataTips pop-up information box for any variable or expression that appears in a 
source window and is within the current scope. To see a pop-up box for a variable, place the 
mouse pointer over the variable. To see a pop-up box for an expression, select the expression.
DataTips pop-up information is not available for invalid expressions, such as a division by zero. If you
select an expression such as 1/0, no pop-up information box appears.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Using QuickWatch
    

You can use QuickWatch to quickly examine the value of a variable or expression. You can also 
use QuickWatch to modify the value of a variable or to add a variable or expression to the Watch 
window. 

The QuickWatch dialog box contains a text box, where you can type an expression or variable 
name, and a spreadsheet field that displays the current value of the variable or expression that you 
specified.

The Current Value spreadsheet field displays only one variable or expression at a time. If you type 
a new variable or expression in the text box and press ENTER, the previous variable or expression 
in the Current Value field is replaced.

If you type a scalar variable or expression in the text box, QuickWatch displays the result on the 
first line of the spreadsheet. If you type an array, object, or structure variable, however, 
QuickWatch uses the spreadsheet to show additional detail. Plus sign (+) and minus sign (-) boxes 
appear. Click these boxes to expand or collapse your view of the variable.
If the variable is an object or a pointer to an object, QuickWatch automatically expands the 
variable to show the most important data at the top level. For example, suppose you had the 
following object:

    

CString String  =   {...}
char *   m_pchData =0x7ffdf000 "abc"

int          m_nDataLength=4
int          m_nAllocLength=1244628

    

QuickWatch would display the following:
    

CString String  =   {"abc"}
    

If the variable is a reference to a Java object, QuickWatch automatically downcasts the 
reference. QuickWatch adds an extra member to the expanded object. This extra member, 
which looks like another base class, indicates the derived subclass. For example, if a variable 
declared as a reference to component really references a choice object, QuickWatch recognizes
this fact and adds an extra member so that you can access the choice object’s members.

QuickWatch displays values in their default format. You can change the display format (to display 
Unicode characters, for example) using formatting symbols. For details, see Formatting Watch 
Variables. 

{ewl msdncd, EWGraphic, jug20f 0 /a "build.bmp"} To view the value of a variable 
or expression using QuickWatch

 1 Wait for the debugger to stop at a breakpoint. 
–or–
On an x86- or Pentium-based computer, choose Break from the Debug menu to halt the 
debugger.

 2 From the Debug menu, choose QuickWatch.
The QuickWatch dialog box appears.

 3 Type or paste the variable name or expression into the Expression text box.



 4 Choose the Recalculate button.
 5 Choose the Close button.

    

    

Tip      The Expression drop-down list box contains the most recently used QuickWatch expressions.
    

{ewl msdncd, EWGraphic, jug20f 1 /a "build.bmp"} To quickly view the value of a 
variable using QuickWatch 

 1 When the debugger is stopped at a breakpoint, switch to a source window, and click the right 
mouse button on a variable (Var, for example).

 2 From the pop-up menu, choose QuickWatch Var.
 3 Choose the Recalculate button.
 4 Choose the Close button.

    

When the program is paused at a breakpoint or between steps, you can change the value of any 
non-const variable in your program. This gives you the flexibility to try out changes and see their 
results in real time or to recover from certain logic errors.

{ewl msdncd, EWGraphic, jug20f 2 /a "build.bmp"} To modify the value of a 
variable using QuickWatch 
 1 From the Debug menu, choose QuickWatch. 
 2 In the Expression text box, type the variable name.
 3 Choose the Recalculate button.
 4 If the variable is an array, object, or structure, use the + box to expand the view until you 

see the value you want to modify.
 5 Use the TAB key to move to the value you want to modify.
 6 Type the new value, and then press ENTER.
 7 Choose the Close button.

    

    

Tip      To change the value of an object or array (including strings), modify the individual fields or 
elements. You cannot edit an entire array or object at once.

    

{ewl msdncd, EWGraphic, jug20f 3 /a "build.bmp"} To add a QuickWatch variable 
or expression to the Watch window

 1 Use any of the procedures described previously to view the variable or expression in 
QuickWatch.

 2 Choose the Add Watch button.
    

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Using the Watch Window
    

Use the Watch window to specify variables and expressions that you want to watch while debugging 
your program. You can also modify the value of a variable using the Watch window.

The Watch window contains four tabs: Watch1, Watch2, Watch3, and Watch4—Each tab displays a 
user-specified list of variables and expressions in a spreadsheet field. You can group variables that 
you want to watch together onto the same tab. For example, you could put variables related to a 
specific window on one tab and variables related to a dialog box on another tab. You could watch 
the first tab when debugging the window and the second tab when debugging the dialog box.

{ewl msdncd, EWGraphic, jug21f 0 /a "build.bmp"} To add a variable or expression 
to the Watch window
 1 From the View menu, choose Watch.

The Watch window appears.
 2 Select a tab for the variable or expression.
 3 Type, paste, or drag the variable name or expression into the Name column on the tab.
 4 Press ENTER.

The Watch window evaluates the variable or expression immediately and displays the value or 
an error message.

    

If you add an array, or object variable to the Watch window, plus sign (+) or minus sign (–) boxes 
appear in the Name column. You can use these boxes to expand or collapse your view of the 
variable, as described in Spreadsheet Fields.
If the variable is an object or a reference to an object, the Watch window automatically 
expands the variable to show the most important data at the top level. For example, suppose you 
had the following object:

    

CString String  =   {...}
char *   m_pchData =0x7ffdf000 "abc"

int          m_nDataLength=4
int          m_nAllocLength=1244628

    

The Watch window displays the following:
    

String  =   {"abc"}
    

If the variable is a reference to a Java object, the Watch window automatically downcasts the 
reference. The Watch window adds an extra member to the expanded object. This extra 
member, which looks like another base class, indicates the derived subclass. For example, if a 
variable declared as a reference to type component really references a choice object, the 
Watch window recognizes this fact and adds an extra member so that you can access the choice 
object’s members.

The Watch window displays values in their default format. You can change the display format (to 
display Unicode characters, for example) using formatting symbols. For details, see Formatting 
Watch Variables.

    

Tip      The Watch window does not display variable type information. You can view information for 
a variable type by using the window’s property page.



    

{ewl msdncd, EWGraphic, jug21f 1 /a "build.bmp"} To view type information for a 
variable
 1 In the Watch window, select the line containing the variable whose type you want to see.
 2 Click the right mouse button in the Watch window and choose Properties from the pop-up menu. 

–or–
From the Edit menu, choose Properties.

    

{ewl msdncd, EWGraphic, jug21f 2 /a "build.bmp"} To remove a variable or 
expression from the Watch window

 1 In the Watch window, select the line containing the variable or expression you want to remove.
 2 Press the DEL key.

    

When the program is paused at a breakpoint or between steps, you can change the value of any 
non-const variable in your program. This gives you the flexibility to try out changes and see their 
results in real time, or to recover from certain logic errors.

{ewl msdncd, EWGraphic, jug21f 3 /a "build.bmp"} To modify the value of a 
variable using the Watch window
 1 In the Watch window, double-click the value.

–or–
Use the TAB key to move the insertion point to the value you want to modify.

 2 If the variable is an array, or object, use the + box to expand the view until you see the value
you want to modify.

 3 Type the new value, and press ENTER.
    

    

Tip      To change the value of an object or array (including strings), modify the individual fields or 
elements. You cannot edit an entire array or object at once.

    

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Formatting Watch Variables
    

You can change the display format of variables in the QuickWatch dialog box or in the Watch 
window using the formatting symbols in the following table.

    

Sy
m
bo
l

Form
at

Valu
e

Disp
lays

d,i signe
d 
decim
al 
intege
r

0xF
000
F06
5

-
2683
7391
5

u unsig
ned 
decim
al 
intege
r

0x0
065

101

o unsig
ned 
octal 
intege
r

0xF
065

0170
145

x,
X

Hexa
decim
al 
intege
r

615
41 
(dec
imal
)

0x00
00F0
65

l,h long 
or 
short
prefix 
for: d,
i, u, o,
x, X

004
060
42,h
x

0x0c
22

f signe
d 
floati
ng-
point

3./2. 1.50
0000

e signe
d 
scient
ific 
notati
on

3./2. 1.50
0000
e+00
0

g signe
d 

3./2. 1.5



floati
ng-
point
or 
signe
d 
scient
ific 
notati
on, 
which
ever 
is 
short
er

c Singl
e 
chara
cter

0x0
065

'e'

s String 0x0
012f
de8

“Hell
o 
worl
d”

su Unico
de 
string

“Hell
o 
worl
d”

To use a formatting symbol, type the variable name, followed by a comma and the appropriate 
symbol. For example, if var has a value of 0x0065, and you want to see the value in character form,
type var,c in the Name column on the tab of the Watch window. When you press ENTER, the 
character-format value appears:

    

var,c = 'e'
    

You can use the formatting symbols shown in the following table to format the contents of memory 
locations.

    

Sy
m
bo
l

Forma
t

Displays

m
a

64 
ASCII
charac
ters

0x0012ff
ac .4...0..
.".0W&....
...1W&.0.
:W..1....".
.1.JO&.1.
2.."..1...0
y....1

m 16 
bytes 
in 
hexa

0x0012ff
ac B3 34 
CB 00 84
30 94 80 



deci
mal, 
followe
d by 
16 
ASCII
charac
ters 

FF 22 8A
30 57 26 
00 
00 .4...0..
.".0W&..

m
b

16 
bytes 
in 
hexa
deci
mal, 
followe
d by 
16 
ASCII
charac
ters 

0x0012ff
ac B3 34 
CB 00 84
30 94 80 
FF 22 8A
30 57 26 
00 
00 .4...0..
.".0W&..

m
w

8 
words

0x0012ff
ac 34B3 
00CB 
3084 
8094 
22FF 
308A 
2657 
0000

m
d

4 
double
words

0x0012ff
ac 
00CB34
B3 
8094308
4 
308A22F
F 
0000265
7

m
u

2-byte 
charac
ters 
(Unico
de)

0x0012fc
60 8478 
77f4 ffff 
ffff 0000 
0000 
0000 
0000

With the memory location formatting symbols, you can type any value or expression that evaluates to
a location. 

To display the value of a character array as a string, precede the array name with an ampersand 
(&):

    

&yourname
    



A formatting character can follow an expression also:
    

rep+1,x
alps[0],mb
xloc,g
count,d

    

To watch the value at an address or the value pointed to by a register, use the BY, WO, or DW 
operator.

· BY returns the contents of the byte pointed to.
· WO returns the contents of the word pointed to.
· DW returns the contents of the doubleword pointed to.

    

Follow the operator with a variable, register, or constant. If the BY, WO, or DW operator is 
followed by a variable, then the environment watches the byte, word, or doubleword at the 
address contained in the variable.
To display a Unicode string in the Watch window or the QuickWatch dialog box, use the su format
specifier. To display data bytes with Unicode characters in the Watch window or the QuickWatch 
dialog box, use the mu format specifier. 

    

Note      You can apply formatting symbols to arrays, references, and objects as unexpanded 
variables only. If you expand the variable, the specified formatting affects all members. You cannot 
apply formatting symbols to individual members.

    

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Using the Variables Window
    

The Variables window provides quick access to variables that are important in the program’s current 
context. The window includes three tabs: 

· The Auto tab displays variables used in the current statement and the the previous statement. It 
also displays return values when you step over or out of a method.

· The Locals tab displays the variables that are local to the current method.
· The This tab displays the object referenced by this.

    

Each tab contains a spreadsheet with fields for the variable name and value. The debugger 
automatically fills in these fields. 

You cannot add variables or expressions to the Variables window (use the Watch window for that—
but you can expand or collapse the variables shown using the tree controls. You can expand an 
array or object variable in the Variables window if it has a plus sign (+) box in the Name field. If 
an array or object variable has a minus sign (–) box in the Name field, the variable is already 
fully expanded. To expand or collapse the variable, click the + or – box, as described in 
Spreadsheet Fields. 
If the variable is an object or a reference to an object, the Variables window automatically 
expands the variable to show the most important data at the top level. For example, suppose you 
had the following object:

    

CString String  =   {...}
char *   m_pchData =0x7ffdf000 "abc"

int          m_nDataLength=4
int          m_nAllocLength=1244628

    

The Variables window would display the following:
    

String  =   {"abc"}
    

If the variable is a reference to a Java object, the Variables window automatically downcasts the 
reference. The Variables window adds an extra member to the expanded object. This extra 
member, which looks like another base class, indicates the derived subclass. For example, if a 
variable declared as a reference to a component type really references a choice object, the 
Variables window recognizes this fact and adds an extra member so that you can access the 
choice ojbect’s members.

In addition to the tabs, the Variables window has a Context box on the toolbar that contains a copy 
of the current call stack in a drop-down list box. Use this list to specify the current scope of the 
variables displayed. The Content box is part of a toolbar, which you can hide using the right mouse 
button.

{ewl msdncd, EWGraphic, jug23f 0 /a "build.bmp"} To display the Variables window
 1 From the View menu, choose Variables. 

The Variables window appears.
 2 Select the Auto tab, Locals tab, or This tab, according to the type of variables you want to see.

    

When the program is paused at a breakpoint or between steps, you can change the value of any 
non-const variable in your program. This gives you the flexibility to try out changes and see their 
results in real time or to recover from some logic error and continue.



The Variables window does not display variable type information. You can view type information 
for a variable by using the window’s property page.

{ewl msdncd, EWGraphic, jug23f 1 /a "build.bmp"} To view type information for a 
variable
 1 In the Variables window, select the Auto tab, the Locals tab, or the This tab.
 2 Select the line containing the variable whose type you want to see.
 3 Click the right mouse button in the Variables window, and choose Properties from the pop-up 

menu. 
–or–
From the Edit menu, choose Properties.

    

Although you cannot delete variables from the Variables window, you can edit their values.

{ewl msdncd, EWGraphic, jug23f 2 /a "build.bmp"} To modify the value of a 
variable
 1 In the Variables window, select the Auto tab, Locals tab, or This tab.
 2 Select the line containing the variable whose type you want to modify. 

 3 If the variable is an array or object, use the + box to expand the view until you see the value 
you want to modify.

 4 Double-click the value, or use the TAB key to move the insertion point to the value you want to 
modify.

 5 Type the new value, and press ENTER.
    

    

Tip      To change the value of an object or an array (including strings), modify the individual fields 
or elements. You cannot edit an entire array or object at once.

    

You can use the Variables window to examine method return values as well as variables.

{ewl msdncd, EWGraphic, jug23f 3 /a "build.bmp"} To view the return value of a 
method
 1 Step over or out of the method.
 2 In the Variables window, select the Auto tab.
 3 Click the Return Value icon, which appears in the Name column, as shown in Figure 12.1. 

The method return value appears in the Auto tab. The Name column displays the return value 
as Name Returned, where Name is the name of the method.

Figure 12.1      Return Value Icon in Name Column 

    

{ewc msdncd, EWGraphic, jug23f 4 /a "uguideFUN.BMP"}
You can turn off the display of return values.

{ewl msdncd, EWGraphic, jug23f 5 /a "build.bmp"} To turn off the display of return 
values
 1 From the Tools menu, select Options.
 2 In the Options dialog box, select the Debug tab. 



 3 Under Variables Window, clear the Return Value check box.
 4 Choose OK.

    

Limitations on the Variables Window

Some project settings and programming practices limit the ability of the Variables window to display 
variables:

· The Auto tab uses syntax coloring to determine which variables to display. If you turn off syntax 
coloring for a file, the Auto tab cannot display any variables for that file. To turn syntax coloring 
back on, select a source window, choose Properties from the Edit menu, and set Language to 
Java in the Source Windows property page.

· All three tabs use debugging information. If you build a section of code without debugging 
information, the tabs cannot display variables for that code.

· The Variables window does not expand macros and cannot display information on variables used
within macros.

    

Navigating From the Variables Window

You can navigate to a method’s source code or disassembled bytecode from the Context box in 
the Variables window. This procedure displays the method’s source code, if it is available, in a 
source window. If source code for the selected method is not available, it displays the method’s 
bytecode in the Disassembly window. 

{ewl msdncd, EWGraphic, jug23f 6 /a "build.bmp"} To navigate from the Variables 
window to a method’s source or object code

· Select the method name from the Context drop-down list box in the Variables window toolbar. 
    

This procedure changes the view of the program displayed in the Variables window and other 
debugger windows, but does not change the next line of execution or the value stored in the 
program counter.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Using the Call Stack Window
    

During a debug session, the Call Stack window displays the stack of currently active method 
calls. When a method is called, it is pushed onto the stack. When the method returns, it is 
popped off the stack. 
The Call Stack window displays the currently executing method at the top of the stack and older 
method calls below that. By default, the window also displays parameter types and values for each 
method call. You can display or hide parameter types and values using the Debug tab of the 
Options dialog box or the right mouse button pop-up menu.

{ewl msdncd, EWGraphic, jug24f 0 /a "build.bmp"} To display the Call Stack 
window
· From the View menu, choose Call Stack.

    

{ewl msdncd, EWGraphic, jug24f 1 /a "build.bmp"} To view the call stack for a 
method
 1 Place the insertion point in the method.
 2 From the Debug menu, choose Run To Cursor to execute your program to the location of the 

insertion point. 
The Locals tab of the Variables window is updated automatically to display the local variables 
for the method or procedure.

 3 From the View menu, choose Call Stack.
The calls are listed in the calling order, with the current method (the most deeply nested) at the 
top.

    

    

Tip      To run the program to the return address, select the method in the Call Stack window, and 
choose Run To Cursor from the Debug menu.

    
    

Tip      To set or remove a breakpoint at a method return address, select the method in the Call 
Stack window, and choose the Insert/Remove Breakpoint toolbar button.

    

You can navigate to a method’s source code or disassembled bytecode from the Call Stack 
window. This procedure displays the method’s source code, if it is available, in a source window. If 
source code for the selected method is not availabile, it displays the method’s bytecode in the 
Disassembly window. 

{ewl msdncd, EWGraphic, jug24f 2 /a "build.bmp"} To navigate from the Call Stack 
window to a method’s source or object code

· Double-click the method name in the Call Stack window. 
–or–
Select the method name, and press ENTER. 

    

This procedure changes the view of the program shown in the Variables window and other 
debugger windows, but does not change the next line of execution or the value stored in the 
program counter.



{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Controlling Call Stack Display
    

    

Note      By default, the Call Stack window displays parameter values and types for each method. 
You can turn off the display of parameter values, types, or both using the Debug tab in the Options 
dialog box or by using the right mouse button pop-up menu. You cannot turn off the display of 
method names.

    

{ewl msdncd, EWGraphic, jug25f 0 /a "build.bmp"} To change the call stack display
 1 From the Tools menu, choose Options.
 2 Select the Debug tab.
 3 Under Call stack window, select the check boxes for Parameter Values or Parameter Types, 

according to the information you want to display.
–or–
In the Call Stack window, click the right mouse button, and from the pop-up menu, choose 
Parameter Values or Parameter Types to toggle the display of that information.

    

    

Tip      The Context    box at the top of the Variables window contains a drop-down    list of call stack 
methods. If you select one of these methods, the debugger window views change accordingly.
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Using the Disassembly Window
    

By default, the Disassembly window displays disassembled bytecode with source-code annotations 
and symbols. You can change these display options using the Options dialog box.

{ewl msdncd, EWGraphic, jug26f 0 /a "build.bmp"} To change the Disassembly 
window display options
 1 From the Tools menu, choose Options.

The Options dialog box appears.
 2 Select the Debug tab.
 3 Under Disassembly Window, select the appropriate check box for the display you want.
 4 Choose OK.

    

The Disassembly window can be especially useful for debugging source-code lines that contain 
multiple statements. Consider, for example, the following line of code:

    

x=1; y=7; Z=3;
    

The source window treats each line of code as a unit. Using the source window, you cannot step 
from one statement on a source-code line to the next, or set a breakpoint on any statement other 
than the first.

The Disassembly window operates on bytecode instructions instead of source-code statements or 
lines. Using the Disassembly window, you can set a breakpoint on any instruction. If you use the 
Step Into or Step Over command while the Disassembly window has focus, the debugger steps 
through your program instruction-by-instruction instead of line-by-line. Viewing and stepping through 
your code by bytecode instructions can be especially useful when you are debugging optimized 
code.

Using the Disassembly window, you can display the bytecode created for the source code being 
debugged.

{ewl msdncd, EWGraphic, jug26f 1 /a "build.bmp"} To display the Disassembly 
window
· From the View menu, choose Disassembly.

    

{ewl msdncd, EWGraphic, jug26f 2 /a "build.bmp"} To switch between 
corresponding locations in the source and Disassembly windows
· In the source window, click the right mouse button, and choose Go To Disassembly from the pop-

up menu.
–or–
In the Disassembly window, click the right mouse button, and choose Go To Source from the 
pop-up menu.
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Debugging Methods and Strategies
    

Debugging Compiler Errors offers some suggestions for debugging problems that stop you from
building.

The How Can I...?, topic offers some suggestions for assorted situations you may encounter while
debugging.

Suggestions for debugging specific types of code are found in:

· Debugging Exceptions
· Debugging Threads
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Debugging Compiler Errors
    

The first step in debugging is to fix language syntax errors. The Output window displays errors that 
prevent a program from being built and provides the filename, line number, and error number. The 
Output window behaves like a source window; you can copy and print information from the window. If
the status bar is displayed, it gives a summary of the current error.

If you don’t understand an error message, move the insertion point to the error number, and 
press the F1 KEY (IN THE DEFAULT KEYBOARD MAPPING) to display online information about it.

{ewl msdncd, EWGraphic, jug28f 0 /a "build.bmp"} To move through the list of 
errors
· In the Output window, double-click the error, or select the error and press ENTER. 

–or–
Click the right mouse button in the Output window, and choose Go To Error/Tag from the pop-up 
menu.
–or–
Press F4 (in the default keyboard mapping) to select the next error.
–or–
Press SHIFT+F4 (in the default keyboard mapping) to select the preceding error.
As each error is selected in the Output window, the corresponding line containing the error is 
selected in the source window.

    

You can move to any line number in a source file.

{ewl msdncd, EWGraphic, jug28f 1 /a "build.bmp"} To move to a specific line
 1 From the Edit menu, choose Go To. 

The Go To dialog box appears.
 2 In the Line Number box, type a line number.
 3 Choose the Go To button.

    

If you type a line number greater than the last line in your source file, the editor moves to the end of 
the file.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



How Can I...?
    

This section provides suggestions on how to handle some common, and some not-so-common, 
debugging situations.

{ewl msdncd, EWGraphic, jug29f 0 /a "build.bmp"} How can I perform source-level 
debugging in the standard Java class libraries, like java.lang or java.awt?

· You need the source code for the Java class libraries. You can install the source code by 
running the Visual J++ Setup program and choosing a Custom installation. Select “Java Class 
Library Source Code,” clear the check boxes for everything else, and then continue. This extracts
the .JAVA files from the CLASSES.ZIP file included with Internet Explorer. 
You can also extract the .JAVA files manually by running the JavaSrc tool, which is in the same 
directory as your CLASSES.ZIP file. From the command line, enter “javasrc classes.zip” to 
extract the .JAVA files.

    

{ewl msdncd, EWGraphic, jug29f 1 /a "build.bmp"} I set a breakpoint at a line in my
source code, but I’m actively editing the code as I debug. When I rebuild the project, I
get an error message telling me that the breakpoint has moved. How can I stop this 
from happening?

· If possible, set the breakpoint at the beginning of the method, by specifying the method name,
instead of setting the breakpoint on a line number. Breakpoints on source-code lines stay on the 
same line number. If you edit the code, changing the number of lines, the breakpoint may no 
longer be on a line with a valid statement. Breakpoints set at the beginning of the method 
remain with the method, regardless of what source-code line the method begins on. For more 
information, see Quick Methods for Location Breakpoints.
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Debugging Exceptions
    

The exception-handling facility in C++ allows programs to handle abnormal and unexpected 
situations in an orderly, structured manner. When a method detects an exception that must be 
handled, it notifies the handler using throw. The exception handler receives the notification 
using catch. If no catch handler exists for an exception, the program typically causes the Java 
interpreter to print an error message and print a stack trace and exit. If you are debugging a 
program in Visual J++, however, the debugger notifies you that the exception was not caught. 
When you are debugging in Visual J++, you can use the Exceptions dialog box to specify how the 
debugger is to handle each specific type of exception. In this dialog box, you can set one of 
two options—Stop Always or Stop If Not Handled—for each exception type that can occur in your 
program.

If you select Stop If Not Handled for an exception, the debugger writes a message to the 
Output window when an exception occurs, but does not halt the program and notify you with a 
dialog box unless the exception handler fails to handle the exception. At that point, it is too 
late to fix the problem or examine the source code to see where the exception occured. (The 
program is already past the point where the exception occurred and is executing in the exception
handler.) 

If you select Stop Always for an exception, the debugger stops the program and notifies you 
immediately when an exception occurs, before any handler code is invoked. When this happens, 
you can look at the source window to see where the exception occured. You can use the Watch 
and Variables windows and QuickWatch to see current variable contents. In some cases, you can 
fix the exception yourself by modifying the variable contents. When you continue the program 
after the exception,    a dialog box appears asking if you want to pass the exception back to the 
program’s exception handlers. If you fixed the problem, choose the No button. Otherwise, choose 
the Yes button, and the exception handler is invoked. If the exception handler cannot fix the 
problem, the debugger halts the program and notifies you again, just as if you had selected Stop If 
Not Handled.

    

Note      The Stop Always option depends on the debug registers in Intel and Intel-compatible 
processors. As a result, this option is not available when you are debugging a program on Macintosh 
(including Power Macintosh) hardware.

    

The Exceptions list box in the Exceptions dialog box contains a default list of system exceptions. 
You can remove system exceptions or add exceptions of your own. This information is saved in the 
project.MDP file, which persists with the project. If an exception is not included in this list, the 
debugger treats it as a Stop If Not Handled exception. 
Each exception has a unique number. System exceptions are defined in WINBASE.H with the 
prefix EXCEPTION (for example, EXCEPTION_ACCESS_VIOLATION).    (What will the Java project 
use for the file and system exception names?)

{ewl msdncd, EWGraphic, jug30f 0 /a "build.bmp"} To add a new exception to the 
Exceptions list box
 1 From the Debug menu, choose Exceptions.

The Exceptions dialog box appears.



 2 In the Number box, type the exception number for the user-defined exception.
 3 Optionally, type the name of the exception in the Name box.

 4 Optionally, under Action, select the Stop Always or Stop If Not Handled option button.
 5 Choose the Add button.
 6 Choose OK.

    

You can change any parameter associated with an exception.

{ewl msdncd, EWGraphic, jug30f 1 /a "build.bmp"} To change an exception 
parameter
 1 From the Debug menu, choose Exceptions.

The Exceptions dialog box appears.
 2 In the Exceptions list box, select the exception.
 3 Change any parameter, such as the name or the action.
 4 Choose the Change button.
 5 Choose OK.

    

You can remove any exception from the Exceptions list box.

{ewl msdncd, EWGraphic, jug30f 2 /a "build.bmp"} To remove an exception from 
the Exceptions list box
 1 From the Debug menu, choose Exceptions.

The Exceptions dialog box appears.
 2 In the Exceptions list box, select the exception.
 3 Choose the Remove button.

When you delete an exception from the Exceptions list box, its action reverts to Stop If Not 
Handled.

 4 Choose OK.
    

If you wish to restore system exceptions to the list, choose the Reset button.

{ewl msdncd, EWGraphic, jug30f 3 /a "build.bmp"} To restore all default system 
exceptions to the Exceptions list
 1 From the Debug menu, choose Exceptions.

The Exceptions dialog box appears.
 2 Choose the Reset button.

All default system exceptions are restored to the Exceptions list box without disturbing any of 
the user-defined exceptions that have been added.

 3 Choose OK.
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Debugging Threads
    

You can use the Microsoft Developer Studio debugger to debug multithreaded applications. 
A thread is a path of execution within a process. A process is an executing instance of an 
application. Launching Notepad, for example, starts a process that has a single thread. The 
startup code passes this primary thread to the operating system in the form of a method address 
(usually the address of main). When the primary thread terminates, so does the process.
You can create additional threads in your application code. These threads can handle background or 
maintenance tasks that proceed without the user’s attention. 

When debugging a multithreaded program, you can select a single thread using the Threads 
dialog box.

{ewl msdncd, EWGraphic, jug31f 0 /a "build.bmp"} To display the Threads dialog 
box
· From the Debug menu, choose Threads.

    

The Threads dialog box displays a list of all threads that exist in the application. Using this list, you 
can set focus on, suspend, or resume a thread.

{ewl msdncd, EWGraphic, jug31f 1 /a "build.bmp"} To set focus on a thread
 1 In the Theads dialog box, select a thread from the Thread list.
 2 Choose the Set Focus button.

    

{ewl msdncd, EWGraphic, jug31f 2 /a "build.bmp"} To suspend a thread
 1 In the Theads dialog box, select a thread from the Thread list.
 2 Choose the Suspend button.

    

{ewl msdncd, EWGraphic, jug31f 3 /a "build.bmp"} To resume execution of a 
thread
 1 In the Theads dialog box, select a thread from the Thread list.
 2 Choose the Resume button.

    

The Thread list in the Threads dialog box displays status information on each thread as follows:
The Thread ID column contains the DWORD that uniquely identifies each thread. When you set 
focus on a thread, an asterisk (*) appears next to its thread ID.
The Suspend column contains the suspension number of each thread. This number, which can vary
from 0 through 127, is incremented each time you suspend the thread and decremented each time 
you resume the thread.
The Priority column contains the thread priority. A Java thread’s priority is always Normal.

The Location column contains the method name or address associated with the thread. You can 
choose to see either the method name or address.

{ewl msdncd, EWGraphic, jug31f 4 /a "build.bmp"} To view the method name 



associated with each thread
· In the Threads dialog box, select Name.

    

{ewl msdncd, EWGraphic, jug31f 5 /a "build.bmp"} To view the address associated 
with each thread
· In the Threads dialog box, select Address.

    

If Name is selected, the current method name is displayed if it is known by the debugger. If no 
method is known, the address is displayed. If Address is selected, the current address is displayed. 

    

Note      If you are displaying thread locations by Name instead of by Address, each thread is 
typically shown with the method name in which its EIP currently resides. However, if the EIP is in a 
location where Developer Studio has no symbols, then Visual J++ displays, in brackets, the name of 
the topmost method on the stack for which Developer Studio has symbols.
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Setting Compiler Options
    

This section describes the compiler options available from the Java tab of the Project Settings 
dialog box. Warning Levels, Generate Debug Info, and Reset are described in this section.

The Java tab of the Project Settings dialog is shown in Figure 13.1.
    

{ewl msdncd, EWGraphic, jug0o 0 /a "build.bmp"} To display the Project Settings 
dialog box
· From the Build menu, choose Settings.

    

For information on the options on the Java tab, choose an item from the following list: 

· Warning Levels
· Optimization Options
· Generate Debug Information
· Reset

    

    

Note      All compiler command-line options may be entered into the Project Options text box at the 
bottom of the Java tab. For more information about compiler options not displayed on the Java tab, 
see JVC Reference.

Figure 13.1      The Java Tab 
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Warning Levels
    

These options control the number of warning messages produced by the compiler.
None      Turns off all warning messages. Command-line equivalent: /w0
Level 1      Displays only severe warnings. Command-line equivalent: /w1

Level 2      Displays less severe warnings, such as the use of methods with no declared return type, 
failure to put return statements in methods that aren’t void, and data conversions that would cause 
loss of data or precision. This is the default warning level setting. Command-line equivalent: /w2

Level 3      Displays lesser severe warnings. Command-line equivalent: /w3

Level 4      Displays least severe warnings. Command-line equivalent: /w4

Compiler error messages begin with J0; warning messages begin with J5. Online help (F1) 
describes the errors and warnings, and indicates each warning level and potential problems (rather 
than actual coding errors) for statements that may not compile as you intend.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Generate Debug Information
    

Produces an intermediate file or an interpreted .CLASS file containing information that is used by the 
debugger. Command-line equivalent: /g

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Reset
    

The Reset button resets the project settings of a project or a file to the settings that existed when the 
project or file was created. This button is available if both of the following conditions are met:

· At least one file or project is selected in the Settings For pane of the Project Settings dialog 
box.

· The settings of the selection have changed.
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Optimizations Options
    

The Full Optimization check box (Figure 13.2) determines how the compiler fine-tunes the 
performance of your program. The options on the Java tab allow you to request either full or default 
optimization for the selected project or projects.

Figure 13.2      Compiler Settings on the Java Tab 
{ewc msdncd, EWGraphic, jug4o 0 /a "uguideOPTS.BMP"}
You can select one of the following optimization categories:

Disable Optimization    Turns off all optimization of your code except that for bytecode jumps, the 
default setting. Disabling optimization simplifies debugging because if suppresses code 
movement. Command-line equivalent: /O:J

    

Note      To disable the default optimization, type /O:J- into the Project Options text box at the bottom 
of the Java tab.
Full Optimizaton    Creates the fastest code in the majority of cases. 

    

The effect of using this option is the same as specifying the following options on the command 
line: /O:J /O:I

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Customizing Microsoft Developer Studio
    

You can customize Microsoft Developer Studio by:

· Arranging the layout of windows and toolbars.
· Adding your favorite toolbar buttons to the toolbar. 
· Assigning shortcut keys to commands.

· Adding your tools to the Tools menu.

· Specifying directories for build utilities, include files and libraries.
    

You can also arrange the display area in a way that best suits your preferences and work habits. 
Some arrangements are maintained with each project. For instance, you can size editor windows, 
move them to convenient locations, and automatically save these locations with your project. 

Other arrangements are maintained globally. For instance, you can display some windows in one 
layout while you are editing your files or building your project, and another layout when you are 
debugging.

Some windows can either be fixed along the application window border or moved anywhere on your 
screen. These windows are called docking tool windows.

Some Developer Studio commands are assigned default shortcut keys; others do not. In 
Developer Studio, you can:

· Delete existing assignments for shortcut keys.
· Replace default shortcut keys with different ones.
· Assign shortcut keys to commands that have none by default.
· Assign multiple shortcut keys to a command. 

    

Use these assignments to set your own shortcut keys—ones that are familiar and natural for you 
to use, or that have some easily remembered value.

Microsoft Developer Studio has F1 source-file help for language keywords and function calls. In 
some cases, language elements may have entries in multiple topics or information titles (an 
information title is an .MVB file such as Books Online or Microsoft Development Library). If you press
F1 on a source-file keyword, say getAppletInfo, Developer Studio looks for information on the 
keyword in the current title. If multiple topics exist for the keyword, Developer Studio displays the 
Select Reference dialog box. The Select Reference dialog box lists not only the topics but also 
other titles with topics for the keyword. You can select another title if you wish. For further 
information, see Finding Information.

    

Note      You can also customize other aspects of Developer Studio. To find out about customizing 
text editor windows and their use of fonts or colors, see Using the Text Editor. To find out about 
customizing settings for debugging, see Using the Debugger. 
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Working with Window Types
    

Microsoft Developer Studio has two types of windows, which it treats in different ways, as shown in 
the following table.
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The layout for window types—that is, their visibility, position, and size—is associated either with a 
project, or with editing or debugging operations. Once you have chosen a layout, that layout is 
persistent. If you close a project and later open it again, the document windows have the last 
layout that you used: the same windows are open, and have the same sizes and positions. When 
you create layouts of docking tool windows or toolbars, either for editing, debugging, or full-screen 
mode, those layouts are used for all subsequent sessions until you change them again.

All window types can display context pop-up menus with commands appropriate for the window’s 
current state. For example, the context    menu for an editor window (a type of document window) 
displays the Cut, Copy, and Paste commands while editing, but displays the Toggle Breakpoint and 
QuickWatch commands while debugging. Click the right mouse button in the window to display the 
context menu.

There is also a pop-up menu associated with the dock along the border of the application window. If 
you click the right mouse button in the dock area or on a toolbar, the menu displays commands to 
show or hide the docking tool windows, and to customize the toolbars. The various pop-up menus 
are shown in Figure 14.1.

Figure 14.1      Pop-up Menus Displayed with the Right Mouse Button 
{ewc msdncd, EWGraphic, jug1g 0 /a "uguideSHRT.BMP"}
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Working with Document Windows
    

The following windows are document windows:
· Editor windows, either for text or resources
· Resource browser window

    

Document windows are associated with the project workspace. Developer Studio records their 
positions, sizes, any selections made in them, window splits, and so on when you close a project. 
When you open the project again, Developer Studio restores these characteristics.

Document windows also can display pop-up menus with commands appropriate for the window’s 
current state. Click the right mouse button in the document window to display the pop-up menu.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Positioning Document Windows
    

You can position the document windows for a project to suit your preferences. These positions 
are then retained when you close the project. When you open the project again, Developer Studio 
restores these window positions, opens the necessary files, and displays their contents in the 
windows, with any window splits and selections that you have made.

{ewl msdncd, EWGraphic, jug3g 0 /a "build.bmp"} To display the pop-up menu for 
a document window
· Click the right mouse button in the window.

    

{ewl msdncd, EWGraphic, jug3g 1 /a "build.bmp"} To move a document window
· From the window’s pop-up menu, select Docking View.    Point to the title bar, and drag the 

window to the location you want.
    

{ewl msdncd, EWGraphic, jug3g 2 /a "build.bmp"} To size a document window
· Point to the window border, and drag the window border to the size you want.

    

{ewl msdncd, EWGraphic, jug3g 3 /a "build.bmp"} To tile document windows
· From the Window menu, choose Tile Horizontally.

–or–
From the Window menu, choose Tile Vertically.

    

{ewl msdncd, EWGraphic, jug3g 4 /a "build.bmp"} To overlap document windows
· From the Window menu, choose Cascade.

    

{ewl msdncd, EWGraphic, jug3g 5 /a "build.bmp"} To split document windows
 1 From the Window menu, choose Split.
 2 Drag the splitter bars in the window to the location you want, and click the mouse to set the 

location of the splitter bars.
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Selecting Document Windows to Display When Opening a Project
    

You can specify whether to display project documents upon opening a project.

{ewl msdncd, EWGraphic, jug4g 0 /a "build.bmp"} To display project documents 
upon opening a project
 1 From the Tools menu, choose Options.

The Options dialog box appears.
 2 Select the Workspace tab.
 3 Select the Reload Documents When Opening Project check box.
 4 Choose the OK button.

    

{ewl msdncd, EWGraphic, jug4g 1 /a "build.bmp"} To not display project 
documents upon opening a project
 1 From the Tools menu, choose Options.

The Options dialog box appears.
 2 Select the Workspace tab.
 3 Clear the Reload Documents When Opening Project check box.
 4 Choose the OK button.
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Working with Docking Tool Windows
    

With docking tool windows, you can customize the workspace by
· Showing or hiding the docking tool window.
· Changing the display mode from docked to floating.

· Resizing any floating docking tool window.
· Giving docking tool windows the display characteristics of a document.

    

Docking tool windows are available only when editing or debugging, even if you have selected the 
characteristics of document windows. The debugging docking tool windows are available only 
during the debug process.
The following windows are docking tool windows:

· Output window
· Watch window
· Variables window
· Registers window
· Memory window
· Call Stack window
· Disassembly window
· Project Workspace window
· InfoViewer Topic window

    

    

Tip      A docking tool window can display pop-up menus with commands appropriate for the window’s
current state. To display the pop-up menu in the window, click the right mouse button. 
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Showing and Hiding Docking Tool Windows
    

You can show or hide the Output, Project Workspace, and InfoViewer Topic windows at any time. 
The debugging windows are available only during the debug process.

{ewl msdncd, EWGraphic, jug6g 0 /a "build.bmp"} To show a docking tool window
 1 From the View menu, choose Toolbars.

The Toolbars dialog box appears.
 2 Select the docking tool window that you want to show.

–or–
With the right mouse button, click the border of a docking tool window (see Working with 
Window Types). 
The pop-up menu appears. A check mark next to a window name indicates that the window is 
currently displayed.

 3 Select the unchecked docking tool window that you want to show.
The window appears in its default location, or in the last location that you assigned it.

    

{ewl msdncd, EWGraphic, jug6g 1 /a "build.bmp"} To hide a docking tool window
 1 Click in the window to make it active.
 2 From the Window menu, choose Hide.

–or–
With the right mouse button, click inside the window, and from the pop-up menu, choose Hide.
If the docking tool window is currently displayed as a document window, double-click the 
control box in the upper-left corner of the window.
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Positioning Docking Tool Windows
    

The positions of a docking tool window is not associated with the current project; the positions 
remains the same no matter which project you open. However, the position can be different for either
editing or debugging. You can create one layout of docking tool windows for editing, and another for 
debugging. When you switch from editing to debugging, the layout automatically changes.

Docking tool windows can have either of two display modes: floating or docked.

Floating Mode
In floating mode, a docking tool window has a thin title bar and can appear anywhere on your screen.
A floating window is always on top of all other windows.

Figure 14.2      Floating Variables Window 
{ewc msdncd, EWGraphic, jug7g 0 /a "uguideFLTW.BMP"}

Docked Mode
In docked mode, a docking tool window is fixed to a dock along any of the four borders of the main 
Microsoft Developer Studio window.

Figure 14.3      Docked Variables Window 
{ewc msdncd, EWGraphic, jug7g 1 /a "uguideDOC2.BMP"}
You can specify whether tool windows appear as docked windows or as floating windows. 

{ewl msdncd, EWGraphic, jug7g 2 /a "build.bmp"} To change a docked window to 
a floating window
 1 Point to a blank area on the window border.
 2 Drag the window away from the dock to the position that you want.

–or–
Double-click in the window border.

    

{ewl msdncd, EWGraphic, jug7g 3 /a "build.bmp"} To dock a floating window
 1 Point to the title bar of the docking tool window.
 2 Drag the window to any of the four borders of the application window.

–or–
Double-click the window title bar to return the window to its previous docked location.

    

A docking tool window stretches to fill the entire border to which you drag it, as shown in Figure 14.4.
A toolbar changes to a single row or column and takes the space required by its tool buttons.

Figure 14.4      Window in Floating and Docked Modes 
{ewc msdncd, EWGraphic, jug7g 4 /a "uguideDOCK.BMP"}

{ewl msdncd, EWGraphic, jug7g 5 /a "build.bmp"} To position a floating window 
over a dock



 1 Point to the title bar of the window.
 2 Hold down the CTRL key, and drag the window over any dock area of the application window. 

    

The window moves into position over the dock, but remains a floating window.
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Sizing Docking Tool Windows
    

You can resize any window in any direction. You can also size docked windows by moving their 
splitter bar or bars. If two or more tool windows are in the same dock, you can size them by moving 
the splitter bar between them.

{ewl msdncd, EWGraphic, jug10g 0 /a "build.bmp"} To resize a docking tool window
 1 Point to the border of a docked or floating window.

The mouse pointer turns into a sizing arrow.
 2 Drag the splitter bar or border to resize the window.

    

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Changing Docking Tool Window Characteristics
    

You can use the Options dialog box of the Tools menu to give docking tool windows the display
characteristics of document windows. 

    

Note      You cannot give document window characteristics to toolbars, even though toolbars 
are docking tool windows.
A docking tool window can appear as a docked window, a floating window, or a document window. 
Although a docking tool window can appear with any of these characteristics, it remains a docking 
tool window.

    

{ewl msdncd, EWGraphic, jug11g 0 /a "build.bmp"} To enable or disable the 
document characteristics of a docking tool window
 1 From the Tools menu, choose Options.

The Options dialog box appears.
 2 Select the Workspace tab.
 3 In the Docking Views list box, select the check box for a window to enable its docking 

characteristics. Clear the check box for a window to disable its docking characteristics.
An unselected window behaves like a document window.

    

Note      By default, the Disassembly and InfoViewer Topic windows have the characteristics of 
document windows.

    

 4 Choose the OK button. 
    

Alternatively, clear the check box for docking tool windows that you want to have the characteristics 
of document windows.

{ewl msdncd, EWGraphic, jug11g 1 /a "build.bmp"} To quickly switch between 
docking and document characteristics in a docking tool window
 1 Click the right mouse button inside the window.
 2 From the pop-up menu, choose Docking View.

    

If the docking tool window has document characteristics, it changes to a docked window. If the 
docking tool window has docking characteristics, it changes to a document window.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Working with Toolbars
    

Toolbar buttons can correspond to Developer Studio menu commands. These buttons provide a 
convenient way of carrying out frequently used commands.

When Developer Studio starts up in its standard configuration after installation, it displays the 
Standard toolbar and command choices. You can use these standard choices, or you can choose to
display other toolbars, and even choose which command buttons to display on the toolbars.

    

Note      The toolbar categories that appear for the first time depend on the packages that you have 
installed on your system.

    

Because toolbars are docking tool windows, you can either fix a toolbar along a border of the 
application window, or turn it into a floating window that can move anywhere on your screen.

In addition to the Standard toolbar, Developer Studio displays toolbars that reflect the currently 
open editors. For example, if you open the resource file, and then open a bitmap resource, 
Developer Studio displays the toolbars associated with the Image editor. Also, the current state of the
program determines whether the tools on any given toolbar are enabled or disabled. 
Depending on which editors are open and whether you are editing, debugging, or using full-screen 
mode, toolbar positions are not associated with the current project. For example, you can create 
one layout for editing, another layout for debugging, and another layout for full-screen mode. When 
you switch among editing, debugging, and full-screen mode, the layout automatically changes.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Showing and Hiding Toolbars
    

When Microsoft Developer Studio starts up in its standard configuration after installation, it displays 
the predefined toolbars on its dock. The toolbar categories that appear depend on the software you 
have installed on your system. You can choose, however, which toolbars you want to show at any 
time.

{ewl msdncd, EWGraphic, jug13g 0 /a "build.bmp"} To show or hide a toolbar using 
the main menu
 1 From the View menu, choose Toolbars.

The Toolbars dialog box appears.
 2 Select the check boxes for the toolbars that you want to show.
 3 Clear the check boxes for the toolbars that you want to hide.

Each selected toolbar appears immediately, in its default location, or in the last location that you
assigned to it. Each hidden toolbar disappears immediately.

 4 Choose the Close button.
    

{ewl msdncd, EWGraphic, jug13g 1 /a "build.bmp"} To show or hide a toolbar using 
the pop-up menu

 1 Click the right mouse button on a toolbar, either floating or docked.
The pop-up menu appears. A check mark next to a toolbar name indicates that the window is 
currently displayed.

 2 Select the unchecked toolbars that you want to show.
 3 Select the checked toolbars that you want to hide.

Each selected toolbar appears immediately. It appears in its default location, or in the last 
location that you assigned it. Each hidden toolbar disappears immediately.

 4 Choose the Close button.
    

{ewl msdncd, EWGraphic, jug13g 2 /a "build.bmp"} To hide a floating toolbar
· Click the close box in the upper-right corner of the window.

    

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Showing ToolTips
    

You can display the name of a tool when you place the cursor on the tool button. You can also 
display the shortcut keys associated with the tool button. 

{ewl msdncd, EWGraphic, jug14g 0 /a "build.bmp"} To show ToolTips
 1 From the View menu, choose Toolbars.

The Toolbars dialog box appears.
 2 Select Show ToolTips if you want to display the name of a tool when you place the cursor on the 

toolbar button.
 3 Select With Shortcut Keys if you want to display in the tool tip the shortcut keys associated 

with the tool button.
 4 Choose the Close button.
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Creating a Custom Toolbar
    

You can create a custom toolbar and add any tool button to it. You can either give the new toolbar 
with a title, or use the default title created by Developer Studio.

{ewl msdncd, EWGraphic, jug15g 0 /a "build.bmp"} To create a named toolbar
 1 From the View menu, choose Toolbars.

The Toolbars dialog box appears.
 2 Choose the New button.

The New Toolbar dialog box appears.
 3 In the Toolbar Name text box, type the name of your custom toolbar.
 4 Choose the OK button.

Two windows appear:
· In the upper-left corner of your application window, a new toolbar window with the name 

that you specified appears. 
· The Customize dialog box appears.

    

 5 In the Customize dialog box, select the Toolbars tab.
The categories list box in this tab shows categories of buttons. When you select a category, the 
buttons frame displays all the buttons in that category. Each button represents a command.

 6 In the Categories list box, select a category.
 7 Drag the buttons that you want from the selected category onto the custom toolbar.
 8 Repeat steps 6 and 7 until you have all the buttons that you want on your toolbar.
 9 Choose the Close button.

    

{ewl msdncd, EWGraphic, jug15g 1 /a "build.bmp"} To quickly create a toolbar with 
a default name
 1 From the Tools menu, choose Customize.

The Customize dialog box appears.
 2 In the Customize dialog box, select the Toolbars tab.

The categories list box in this tab shows categories of buttons. When you select a category, the 
buttons frame displays all the buttons in that category. Each button represents a command.

 3 In the Categories list box, select a category.
 4 Drag the first button from the selected category onto any area of your screen (except an existing 

toolbar).
The first button creates a toolbar named Toolbarn, where n is 1, 2, 3, 4, and so on.

 5 Repeat steps 3 and 4 until you have all the buttons that you want on your toolbar, but for step 4 
drag the button onto the toolbar that you have just created.

 6 Choose the Close button.
    

    

Note      A toolbar with only a few buttons may be too short to fully display its name.
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Modifying a Toolbar
    

You can easily add, remove, arrange, or copy toolbar buttons. You can even rename a custom 
toolbar.

{ewl msdncd, EWGraphic, jug16g 0 /a "build.bmp"} To add a button to a toolbar
 1 From the Tools menu, choose Customize.

The Customize dialog box appears. 
 2 In the Customize dialog box, select the Toolbars tab.

The categories list box in this tab shows categories of buttons. When you select a category, the 
buttons frame displays all the buttons in that category. Each button represents a command.

 3 In the Categories list box, select a category.
 4 Drag a button from the Buttons frame onto the toolbar.
 5 Repeat steps 3 and 4 until you have all the buttons you want on your toolbar.
 6 Choose the Close button.

    

{ewl msdncd, EWGraphic, jug16g 1 /a "build.bmp"} To remove a button from a 
toolbar
 1 From the Tools menu, choose Customize.

The Customize dialog box appears. 
 2 Select the Toolbars tab.
 3 Drag away from the toolbar the button that you want to remove.
 4 Choose the Close button.

    

{ewl msdncd, EWGraphic, jug16g 2 /a "build.bmp"} To move a button on a toolbar
 1 From the Tools menu, choose Customize.

The Customize dialog box appears. 
 2 Select the Toolbars tab.
 3 Drag the button to a new location on the same toolbar or on another displayed toolbar.
 4 Choose the Close button.

    

{ewl msdncd, EWGraphic, jug16g 3 /a "build.bmp"} To quickly move a button on a 
displayed toolbar
· Hold down the ALT key, and drag the button to a new location on the same toolbar or on another

displayed toolbar.
    

{ewl msdncd, EWGraphic, jug16g 4 /a "build.bmp"} To copy a button from a toolbar
 1 From the Tools menu, choose Customize.

The Customize dialog box appears. 
 2 Select the Toolbars tab.
 3 Hold down the CTRL key, and drag the button from the Buttons frame to its new location on the 

same toolbar or on another displayed toolbar.



 4 Choose the Close button.
    

{ewl msdncd, EWGraphic, jug16g 5 /a "build.bmp"} To quickly copy a button on a 
toolbar
· Hold down the ALT+CTRL key combination, and drag the button from another toolbar to a new 

location on the same toolbar or on another displayed toolbar.
    

Note      If you hold down the CTRL key, or a CTRL key combination, and drag a button onto an 
area where there is no existing toolbar, Developer Studio creates a new toolbar with a default 
name.

    

    

{ewl msdncd, EWGraphic, jug16g 6 /a "build.bmp"} To insert a space between 
buttons on a toolbar
 1 From the Tools menu, choose Customize.

The Customize dialog box appears. 
 2 Select the Toolbars tab.
 3 Perform one or more of the following actions:

· To insert a space before a button that is either not followed by a space, or is followed by a 
space that you want to close, drag the button to the right or down until it overlaps the next 
button about halfway.

· To insert a space before a button that is followed by a space that you want to retain, drag the
button across the existing space until the button just touches or overlaps the next button.

    

 4 Choose the Close button.
    

{ewl msdncd, EWGraphic, jug16g 7 /a "build.bmp"} To close up a space between 
buttons on a toolbar
 1 From the Tools menu, choose Customize.

The Customize dialog box appears.
 2 Select the Toolbars tab.
 3 Drag one of the buttons across the space toward the other button until the buttons overlap about 

halfway.
Dragging a button more than halfway past an adjacent button not only fails to close the space 
between them, but also inserts a new space (if one does not already exist) on the opposite side 
of the button being dragged.

 4 Choose the Close button.
    

{ewl msdncd, EWGraphic, jug16g 8 /a "build.bmp"} To resize a combo box on a 
toolbar
 1 From the Tools menu, choose Customize.

The Customize dialog box appears. 
 2 Select the Toolbars tab.
 3 On the toolbar, select the combo box that you want to resize.
 4 Drag the right edge of the combo box to the size that you want.
 5 Choose the Close button.

    



{ewl msdncd, EWGraphic, jug16g 9 /a "build.bmp"} To rename a custom toolbar
 1 From the View menu, choose Toolbars.

The Toolbars dialog box appears.
 2 In the Toolbars list, select the toolbar that you want to rename.

 3 In the Toolbar Name text box, type the new name for the toolbar.
 4 Choose the Close button.
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Resetting a Toolbar
    

If you have modified a predefined toolbar, either by adding or removing buttons, you can easily 
restore its default settings.

{ewl msdncd, EWGraphic, jug17g 0 /a "build.bmp"} To reset a toolbar
 1 From the View menu, choose Toolbars.

The Toolbars dialog box appears.
 2 In the Toolbars list box, select the toolbar that you want to reset.
 3 Choose the Reset button.
 4 Choose the Close button.
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Deleting a Toolbar
    

You can delete any custom toolbar that you have created.

{ewl msdncd, EWGraphic, jug18g 0 /a "build.bmp"} To delete a custom toolbar
 1 From the View menu, choose Toolbars.

The Toolbars dialog box appears.
 2 In the Toolbars list box, select the toolbar that you want to delete.

You cannot delete any of the predefined toolbars.
 3 Choose the Delete button.
 4 Choose the Close button.
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Docking Toolbars
    

When Developer Studio starts up in its standard configuration after installation, it displays the 
Standard toolbar on the top dock of the main application window, as shown in Figure 14.5.

Figure 14.5      Standard Toolbar Layout 
{ewc msdncd, EWGraphic, jug19g 0 /a "uguideFLTT.BMP"}
Toolbars can have either of two display modes: floating or docked.
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Floating Mode
    

In floating mode, a toolbar has a thin title bar and can appear anywhere on your screen. A floating 
toolbar is always on top of all other windows. You can modify the size or position of a toolbar when
it is floating.

Figure 14.6      Floating Toolbar 
{ewc msdncd, EWGraphic, jug20g 0 /a "uguideFLTT.BMP"}
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Docked Mode
    

In docked mode, a toolbar is fixed to a dock along any of the four borders of the application window.
You cannot modify the size of a toolbar when it is docked.

Figure 14.7      Docked Toolbar 
{ewc msdncd, EWGraphic, jug21g 0 /a "uguideDOCT.BMP"}
You can dock any toolbar regardless of whether it is predifined by Developer Studio or created by 
you. Moving any toolbar from its docked position automatically converts it into a floating toolbar. 

{ewl msdncd, EWGraphic, jug21g 1 /a "build.bmp"} To change a docked toolbar to a
floating toolbar
 1 Point to a blank area in the toolbar.
 2 Drag the toolbar away from the dock to the position that you want.

    

{ewl msdncd, EWGraphic, jug21g 2 /a "build.bmp"} To dock a floating toolbar
 1 Point to the toolbar title bar or a blank area in the toolbar.
 2 Drag the toolbar to any of the four borders of the application window. 

As the mouse pointer reaches the border, the toolbar window assumes a shape appropriate to
the docking location. Along the top and bottom borders, it becomes a single horizontal row of 
buttons; along the sides, it becomes a single vertical row.

    

{ewl msdncd, EWGraphic, jug21g 3 /a "build.bmp"} To quickly move a toolbar onto 
or off of the toolbar dock

· Double-click a blank area in a docked toolbar, or the title bar of a floating toolbar.
If you double-click a docked toolbar, it moves to its previous floating position.

If you double-click the title bar of a floating toolbar, it moves to the last toolbar dock on which it
was displayed. If the toolbar has not been docked before, it moves to a new row in the toolbar 
dock below the menu bar.

    

{ewl msdncd, EWGraphic, jug21g 4 /a "build.bmp"} To position a floating toolbar 
over a dock

 1 Point to a blank area of the toolbar or its title bar.
 2 Hold down the CTRL key, and drag the toolbar over any dock area of the application window. 

    

The toolbar moves into position over the dock, but remains a floating toolbar.
    

Tip      The orientation of a docked toolbar generally corresponds to the orientation of the dock. 
Toolbars dock vertically on vertical docks, and horizontally on horizontal docks. To switch a toolbar’s 
docked orientation between horizontal and vertical, press or release the SHIFT key as you drag 
and drop the toolbar.
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Sizing Floating Toolbars
    

You can resize any floating toolbar. The toolbar changes the row and column arrangement of its 
buttons to accommodate whatever new orientation you give it. The toolbar takes the least amount 
of space necessary to display all of its buttons. 

    

Note      You cannot change the size or orientation of a docked toolbar.
    

{ewl msdncd, EWGraphic, jug22g 0 /a "build.bmp"} To resize a floating toolbar
 1 Move the mouse pointer over any toolbar window border.

The mouse pointer turns into a sizing arrow.
 2 Drag the border to resize the toolbar.
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Customizing the Keyboard
    

Keyboard shortcuts offer an alternative method of performing actions for users who prefer to use 
the keyboard instead of the mouse. With Microsoft Developer Studio, you can:

· Display the current keyboard shortcuts (this includes custom key settings and any 
selected editor emulation).

· Assign shortcut keys to available commands.
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Displaying the Keyboard Shortcuts
    

You can display the current keyboard shortcuts, including custom key settings and editor 
emulations.

{ewl msdncd, EWGraphic, jug24g 0 /a "build.bmp"} To display keyboard shortcuts
 1 From the Help menu, choose Keyboard.

The Help Keyboard dialog box appears, with a list of keyboard shortcuts.
 2 Perform one or more of the following actions:

· Choose the Category, Command, Keys, or Description button to sort the list alphabetically in 
different ways.

· Choose the Print button to print out the contents of the dialog box.
· Choose the Copy button to copy the contents of the dialog box to the Clipboard so you can

paste them into the word processor or the editor of your choice.
    

 3 Double-click the Control-menu box in the upper-left corner to close the Help keyboard dialog 
box.
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Assigning Shortcut Keys
    

You can use the Keyboard tab on the Customize dialog box to: 
· Assign one or more shortcut keys to each of the available commands.
· Delete or change key assignments.
· Assign shortcut keys for each editor.
· Reset all shortcut keys to their default settings.

    

    

Note      If you use any of the incremental search commands (IncrementalSearch, 
IncrementalSearchBack, IncrementalSearchRE, IncrementalSearchREBack), you can modify the 
search by toggling among the word (CTRL+W), regular expression (CTRL+T), and case sensitive 
(CTRL+C) modes. These keystrokes are not bindable and only affect the incremental search 
command.

    

{ewl msdncd, EWGraphic, jug25g 0 /a "build.bmp"} To assign a shortcut key
 1 From the Tools menu, choose Customize.

The Customize dialog box appears.
 2 Select the Keyboard tab.
 3 In the Editor drop-down list box, select the editor you want to assign the shortcut key for the 

command.
 4 In the Categories list box, select the category containing the command to which you want to 

assign the shortcut key.
 5 In the Commands list box, select the command to which you want to assign the shortcut key. 

A description of the command’s effect appears in the Description box, and the currently assigned
shortcut keys appear in the Current Keys box.

 6 Click the Press New Shortcut Key box, and press the shortcut key or key combination that you
want.
If you press a key or key combination that is invalid, no key is displayed, and the Assign button is
unavailable. You cannot assign key combinations that use TAB, ESC, or F1, or any combination 
that uses CTRL+ALT+DEL, which Windows NT uses.
If you press a key or key combination that is currently assigned to another command, that 
command appears under Currently Assigned To.

 7 Choose the Assign button.
Any previous shortcut key assignment for the key or key combination that you specified is 
replaced by the new assignment. 
You can repeat steps 3 through 7 until you have made all of the key assignments that you want.

 8 Choose the Close button.
    

All of your shortcut key assignments are now in effect.

{ewl msdncd, EWGraphic, jug25g 1 /a "build.bmp"} To delete a shortcut key
 1 From the Tools menu, choose Customize.

The Customize dialog box appears.
 2 Select the Keyboard tab.
 3 In the Editor drop-down list box, select the editor in which the shortcut key invokes the 



command.
 4 In the Categories list box, select the category that contains the command for which you want to 

delete the shortcut key.
 5 In the Commands list, select the command for which you want to delete the shortcut key. 

A description of the command’s effect appears in the Description box, and the currently assigned
shortcut keys appear in the Current Keys list box.

 6 In the Current Keys list box, select the shortcut key to delete.
 7 Choose the Remove button.

You can repeat steps 3 through 7 until you have deleted all of the key assignments that you 
want.

 8 Choose the Close button.
    

All of your shortcut key deletions are now in effect.

{ewl msdncd, EWGraphic, jug25g 2 /a "build.bmp"} To reset all shortcut keys to 
their default values
 1 From the Tools menu, choose Customize.

The Customize dialog box appears.
 2 Select the Keyboard tab.
 3 Choose the Reset All button.
 4 Choose the Close button.

    

All commands now have their original, default shortcut key assignments.
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Customizing the Tools Menu
    

You can use the Tools tab in the Customize dialog box to add, delete, and edit Tools menu 
items. You can add frequently used utilities to the Tools menu and run them from within Developer 
Studio.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Adding Commands to the Tools Menu
    

You can add up to 16 commands to the Tools menu. A tool can be any program that will run on your 
operating system.

As an example, the following procedure demonstrates how to add the Windows Notepad accessory 
to the Tools menu.

{ewl msdncd, EWGraphic, jug27g 0 /a "build.bmp"} To add a command to the Tools 
menu
 1 From the Tools menu, choose Customize.

The Customize dialog box appears.
 2 Select the Tools tab.
 3 Choose Add.

The Add Tool dialog box appears.
 4 In the Command text box, type NOTEPAD.EXE.

–or–
Choose the Browse button, select the appropriate drive and directory, and then select 
NOTEPAD.EXE from the list of filenames.

 5 In the Arguments text box, type any arguments to be passed to the program. 
You can use the drop-down arrow next to the Arguments text box to display a menu of 
arguments. Select an argument from the list to insert argument syntax into the Arguments 
text box.

 6 In the Initial Directory text box, type the file directory where the command is located.
You can use the drop-down arrow next to the Initial Directory text box to display a menu of 
directories. Select a directory from the list to insert directory syntax into the Initial Directory text 
box.

 7 Choose the OK button.
 8 Choose the Close button.

    

The command now appears on the Tools menu. To run the program, choose it from the menu.

You can change the default menu name of the newly added tool by editing the Menu Text text box. 
You can also add arguments to be passed to the program by typing them in the Arguments text box 
(see Using Argument Macros), or set the initial directory for your program by typing it in the 
Initial Directory text box.

    

Note      If the program you are adding to the Tools menu has a .PIF file, the startup directory 
specified by the .PIF file overrides the directory specified in the Initial Directory text box.
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Editing a Tools Menu Command
    

{ewl msdncd, EWGraphic, jug28g 0 /a "build.bmp"} To edit a Tools menu command
 1 From the Tools menu, choose Customize.

The Customize dialog box appears.
 2 Select the Tools tab.
 3 In the Menu Contents box, select the menu command you want to edit.
 4 Perform one or more of the following actions:

· To move the selected command up one position in the menu, choose the Move Up button.
· To move the selected command down one position in the menu, choose the Move Down 

button.
· To change the menu text, command line (tool path and file name), command-line arguments,

or the initial directory, type the new information in the appropriate text box.
· To specify a letter in the menu title as an access key, precede that letter in the Menu Text text

box with an ampersand (&).
· The first letter in the title is the keyboard access key by default.
· To be prompted for command-line arguments each time you run the tool, select the Prompt 

For Arguments check box.
    

 5 Choose the Close button.
    

{ewl msdncd, EWGraphic, jug28g 1 /a "build.bmp"} To remove a command from the
Tools menu
 1 From the Tools menu, choose Customize.

The Customize dialog box appears.
 2 Select the Tools tab.
 3 In the Menu Contents box, select the command you want to delete.
 4 Choose the Remove button.
 5 Choose the Close button.
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Tools Options
    

The Tools tab in the Customize dialog box includes three check boxes for customizing options that 
apply to the currently selected tool in the Menu Contents box. These check boxes are described in 
the following table.

    

Op
tio
n

Result

Pro
mp
t 
For

Arg
um
ent
s

When selected,
the Tool 
Arguments 
dialog box 
appears when 
you run the 
tool. The 
arguments you 
type in the 
Arguments box
are passed to 
the program.

Re
dir
ect 
To 
Out
put
Wi
nd
ow

When selected,
the standard 
output from 
the tool 
appears in the 
Output window.
Developer 
Studio 
maintains a 
separate virtual
Output window 
for each tool 
whose output 
has been 
redirected to 
the Output 
window. The 
names of these
tools appear in 
a tab at the 
bottom of the 
Output window 
when you run 
them. To switch
between virtual
Output 
windows, 
select the tabs 
at the bottom 
of the Output 
window. See 
Using Error 



Syntax for 
Tools    to 
learn about 
additional 
capabilities 
associated with
redirecting tool 
output to the 
Output window.

Clo
se 
Wi
nd
ow 
On 
Exi
ting

When selected,
the command 
window 
automatically 
closes when 
the tool has 
finished 
executing. This
option applies 
to character-
mode 
applications 
only.
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Using Argument Macros
    

You can specify arguments for any command that you add to the Tools menu.

{ewl msdncd, EWGraphic, jug30g 0 /a "build.bmp"} To specify arguments for a 
Tools menu command
 1 From the Tools menu, choose Customize.

The Customize dialog box appears.
 2 Select the Tools tab.
 3 In the Menu Contents box, select the command for which you want to specify arguments.
 4 In the Arguments text box, type the arguments that you want.

–or–
Select the drop-down arrow to the right of the Arguments text box to display a list of arguments. 
Selecting an argument from this list, substitutes it as text in the Arguments text box.

 5 Choose the Close button.
    

To help you integrate your tools with the environment, Developer Studio provides the argument 
macros shown in the following table.

Table 14.1      Argument Macros
    

Mac
ro 
na
me

Expands to a 
string 
containing

$
(Cu
rCo
l)

The cursor 
current column
position within 
the active 
window.

$
(Cu
rDir
)

The current 
working 
directory 
(defined as 
drive+path).

$
(Cu
rLin
e)

The cursor 
current line 
position within 
the active 
window.

$
(Cu
rTe
xt)

The current 
text (the word 
under the 
cursor current 
position, or a 
single-line 
selection, if 
there is one).

$
(Fil

The directory 
of the current 



eDir
)

source 
(defined as 
drive+path); 
blank if a 
nonsource 
window is 
active.

$
(Fil
eEx
t)

The filename 
extension of 
the current 
source.

$
(Fil
eNa
me)

The filename 
of the current 
source 
(defined as 
filename); 
blank if a 
nonsource 
window is 
active.

$
(Fil
ePa
th)

The complete 
filename of the
current source
(defined as 
drive+path+file
name); blank if
a nonsource 
window is 
active.

$
(Tar
get
Arg
s)

The 
command-line 
arguments 
that are 
passed to the 
application 
you are 
developing. To
set these 
command-line 
arguments, 
type the 
argument in 
the Program 
Arguments 
text box on the
Debug tab 
accessed by 
the Settings 
command on 
the Build 
menu.

$
(Tar
get

The directory 
of the current 
target 



Dir) (defined as 
drive+path).

$
(Tar
get
Ext)

The filename 
extension of 
the current 
target.

$
(Tar
get
Na
me)

The filename 
of the current 
target 
(defined as 
filename).

$
(Tar
get
Pat
h)

The complete 
filename of the
current target
(defined as 
drive+path+file
name).

$
(Wk
spD
ir)

The directory 
of the current 
workspace 
(defined as 
drive+path) 
that contains 
the .MDP file; 
blank if no 
workspace 
is currently 
open.

$
(Wk
spN
am
e)

The current 
workspace 
name (defined
as filename) 
without 
the .MDP 
extension; 
blank if no 
workspace 
is currently 
open.

Macro recognition is not case sensitive. All path macros end in a backslash (\).

To use a macro as an argument, type the macro name in the Arguments text box. Or, for macros 
that expand to a directory, you type the macro name in the Initial Directory box. As an example, the 
following procedure demonstrates how to add the $(FilePath) argument macro to the Windows 
Notepad accessory (installed in a previous procedure).

{ewl msdncd, EWGraphic, jug30g 1 /a "build.bmp"} To add an argument macro to 
an installed tool and then run it
 1 From the Tools menu, choose Customize.

The Customize dialog box appears.
 2 Select the Tools tab.



 3 In the Menu Contents box, select the command that you want to edit.
In this case, select the Notepad accessory that you installed earlier.

 4 In the arguments text box, type $(FilePath).
–or–
Select the drop-down arrow to the right of the Arguments text box to display a list of Arguments. 
When you select an argument from this list, the argument is substituted as text in the 
Arguments text box.
For example, use the drop-down arrow to the right of the Arguments text box and select the $
(FilePath) macro.

 5 Choose the Close button.
 6 Open any source file, or make an open source file active by clicking it.
 7 From the Tools menu, choose Notepad.

    

The Windows Notepad accessory opens, with the active source file as its text file.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Using Error Syntax for Tools
    

When you select the Redirect To Output Window check box, you gain access to the Output window’s 
error parser.

The error parser detects filenames, errors, and line-number information of output strings, and makes 
each line in the file a hot link to the specified file and line number. For example, you can double-click
an error line in the Output window that contains the error number, filename, and line number where 
the error occurred, and jump directly to the referenced line in the correct source file.
The Find In Files dialog box also uses the error parser. For instance, you can double-click any 
output line from a Find In Files operation to jump to the referenced file and line.

Error Syntax Example
For example, you could install Microsoft Macro Assembler on the Tools menu to compile assembly 
code, and then jump to source-code syntax errors directly from its error list in the Output window. 
The error syntax is as follows (+ denotes one or more; * denotes zero or more):

    

Error 
Type

Descriptio
n

error_
string

file_spec 
error_spec 
(STRING | 
file_spec 
STRING)

file_s
pec

FILENAME
‘(‘line_spec’
)’ ’:’

line_s
pec

NUMBER | 
NUMBER 
‘-’ 
NUMBER

error_
spec

ERRORKE
YWORD 
ERRORNU
MBER ‘:’

where
:
      
STRI
NG

Null-
terminated 
string

      
FILE
NAM
E

Valid file 
specificatio
n and text 
file

      
NUM
BER

{1–9}{0–9}

      
ERR

{A–Z}+{0–
9}{0–9}{0–



ORN
UMB
ER

9}{0–9}

      
ERR
ORK
EYW
ORD

“error” | 
“warning” | 
“fatal error”

    

Note      Although the error number is part of this syntax, it is optional and not really useful to any tool 
except internal build tools. The error number is used internally to link to Books Online.
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Showing the Status Bar
    

The status bar at the bottom of the application window displays information about Developer Studio. 
Its leftmost text field, for instance, describes the currently selected menu command or the action of 
the button currently under the mouse pointer.
The status bar also displays progress information about the current operation. For a text editor 
window, it shows the line and column position of the insertion point, the state of the RECORD 
KEYSTROKES AND COLUMN MODE, whether the editor is in insertion mode or overstrike mode, and 
whether the file is set for read-only access. Optionally, the clock can also be displayed on the 
status bar. Figure 14.8 depicts the status bar as it might appear while using the text editor.

Figure 14.8      A Status Bar 
{ewc msdncd, EWGraphic, jug33g 0 /a "uguideSTAT.BMP"}
The default setting is to show the status bar.

{ewl msdncd, EWGraphic, jug33g 1 /a "build.bmp"} To show or hide the status bar
 1 From the Tools menu, choose Options.

The Options dialog box appears.
 2 Select the Workspace tab.
 3 Select the Display Status Bar check box to show the status bar, or clear the Display Status Bar 

check box to hide the status bar.
 4 Choose the OK button.

    

{ewl msdncd, EWGraphic, jug33g 2 /a "build.bmp"} To display the clock on the 
status bar
 1 From the Tools menu, choose Options.

The Options dialog box appears.
 2 Select the Workspace tab.
 3 Select the Display Clock On Status Bar check box.
 4 Choose the OK button.
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Setting Directories
    

The Setup program determines the correct directory paths for several file types and updates the 
Directories Tab with these paths. The file types are:

· Executable files (build utilities) 
· Class files 
· Source files

    

    

Note            The path associated with the class files is also known as the CLASSPATH. Entries made 
for class files on the Directories tab are prepended to the CLASSPATH environmental 
variable.

    

On the Directories tab, accessed by clicking Options from the Tools menu, you can edit the directory 
paths where Developer Studio looks for these file types. 

Directory information is stored in registry entries. The Show Directories For list box on the 
Directories tab displays the directories shown in the following table.

    

File 
type

Path 
contents

Exe
cuta
ble 
files

Specifies 
where JVC 
and other 
utilities reside.

Clas
s 
files

Specifies 
where the 
compiler 
should look 
for class files 
(files 
referenced 
with the Java 
import 
statement). 
Paths entered
will be 
searched 
before the 
default 
directories 
specified by 
the 
CLASSPATH 
environmental
variable.

Sou
rce 
files

Specifies 
where 
source 
code files 
reside.



{ewl msdncd, EWGraphic, jug34g 0 /a "build.bmp"} To add a directory to the 
Directories list
 1 From the Tools menu, choose Options.

The Options dialog box appears.
 2 Select the Directories tab.
 3 If necessary, select the platform from the Platform list box.
 4 In the Show Directories For list box, select the category of directory.
 5 In the Directories box, double-click the blank line at the bottom of the list (indicated by an empty 

rectangle), and type the directory name.
 6 Choose the OK button.

    

Developer Studio searches directories in the order in which they appear in the list. After adding a 
directory, you can move it up or down in the list by dragging it up or down the list, and dropping it in 
the new position.

{ewl msdncd, EWGraphic, jug34g 1 /a "build.bmp"} To remove a directory from the 
Directories list
 1 From the Tools menu, choose Options.

The Options dialog box appears.
 2 Select the Directories tab.
 3 If necessary, select the platform from the Platform list box.
 4 In the Show Directories For list box, select the category of directory.
 5 In the Directories list box, double-click the directory that you want to remove .
 6 Delete the text defining the directory.
 7 Choose the OK button.

    

{ewl msdncd, EWGraphic, jug34g 2 /a "build.bmp"} To prioritize a directory in the 
Directories list
 1 From the Tools menu, choose Options.

The Options dialog box appears.
 2 Select the Directories tab.
 3 If necessary, select the platform from the Platform list box.
 4 In the Show Directories For list box, select the category of directory.
 5 In the Directories box, select the directory that you want to prioritize.
 6 Drag the selected directory to its new position.
 7 Choose the OK button.
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Using Full-Screen Mode
    

You can use full-screen mode with the text editor and other resource editors. To toggle full-screen 
mode on and off, you can click on the full-screen-mode toolbar button-a small graphic of a 
computer screen that initially appears in the upper-left corner of the screen. Like any other toolbar, 
this toolbar button can be moved and, each time you sellect full-screen mode, will appear in the 
location you last left it in. If you close this toolbar button and want to restore it, follow the procedure 
below to redisplay this button.

{ewl msdncd, EWGraphic, jug35g 0 /a "build.bmp"} To begin full-screen mode
· From the View menu, choose Full Screen.

    

When you switch to full-screen mode for the first time, your current standard-mode horizontal and 
vertical scroll bar settings are used for full-screen mode. However, you can have different window 
settings for full-screen mode and standard mode.

{ewl msdncd, EWGraphic, jug35g 1 /a "build.bmp"} To change the full-screen mode 
window settings
 1 Begin full-screen mode.
 2 From the Tools menu, choose Options.

When full-screen mode is active, press ALT+T to display the Tools menu.
 3 Select the Editor tab.
 4 Check the Window Settings that you want.
 5 Choose the OK button.

    

{ewl msdncd, EWGraphic, jug35g 2 /a "build.bmp"} To end full-screen mode
· Press the ESC key.

–or–
· Click the full-screen toolbar button.

–or–
    

 1 Press ALT+V to display the View menu.
 2 Choose Full Screen to end full-screen mode.

    

{ewl msdncd, EWGraphic, jug35g 3 /a "build.bmp"} To redisplay the full-screen 
toolbar button while in full-screen mode
 1 Begin full-screen mode.
 2 From the Tools menu, choose Customize.

When full-screen mode is active, press ALT+T to display the Tools menu.
 3 Select the Toolbars tab.
 4 In the Categories list box, select View.
 5 Drag the Toggle Full Screen button onto the full-screen application window.
 6 Choose the Close button.

    

    

Tip      Open a file for editing before beginning full-screen mode. If you do not open a file first, full-
screen mode appears as a large, empty screen. If this happens, use the ESC key to restore the 
original screen mode.
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Customizing with Other Options
    

You can choose other options to customize editing, debugging, working with projects.
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Editor Emulations
    

The Microsoft Developer Studio text editor can emulate two popular text editors: BRIEF® and 
Epsilon™. With the emulation feature, the text editor can emulate the key bindings, text selection, 
caret display, window display, and most editing commands of the selected editor. Some editor 
behaviors are not available, notably those dealing with macros, shells, and other elements that have
no substitute in the text editor. 

The Epsilon emulation is based on the Lugaru Epsilon editor version 6.0, and the BRIEF emulation is
based on the Borland BRIEF editor version 3.1.

    

Note      Each editor emulation includes the use of native syntax for regular expressions during 
find and replace operations. For more information on regular expression syntax, see Using 
Regular Expressions with Developer Studio, Using Regular Expressions with BRIEF
Emulation, and Using Regular Expressions with Epsilon Emulation.
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Setting Editor Behavior
    

You can use the Compatibility tab in the Options dialog box to set overall editor behavior. The 
Compatibility tab contains a drop-down list box of the available editors for emulation. The supported 
editor emulations are:

· Developer Studio
· Visual C++ version 2.0
· BRIEF
· Epsilon

    

The Options checklist contains the compatibility options and their default settings for the chosen 
editor. You can change these options to create a custom emulation model. When you create a 
custom emulation model, the word “Custom” appears in the list box with the name of the standard 
editor. For example, if you change some of the options for the BRIEF emulation, “Custom (BRIEF)” 
appears in the list.

For each emulation, the following default options are set:

Developer Studio
· Enable copy without selection

    

Visual C++ version 2.0
· Enable copy without selection
· Enable virtual space

    

BRIEF
· Disable backspace at start of line
· Enable copy without selection
· Enable line-mode pastes
· Enable virtual space
· Include caret positioning in undo buffer
· Use BRIEF’s regular expression syntax

    

Epsilon
· Include caret positioning in undo buffer

    

{ewl msdncd, EWGraphic, jug1h 0 /a "build.bmp"} To set an editor emulation
 1 From the Tools menu, choose Options.

The Options dialog box appears. 
 2 Select the Compatibility tab. 
 3 In the Recommended Options For list box, select the editor that you wish to emulate.

The default editor is Developer Studio.
The Options box lists the status of pre-defined editor options.

 4 Choose the OK button.
    

{ewl msdncd, EWGraphic, jug1h 1 /a "build.bmp"} To create a custom editor 



emulation
 1 From the Tools menu, choose Options. 

The Options dialog box appears.
 2 Select the Compatibility tab. 
 3 In the Recommended Options For list box, select a standard editor on which to base your 

custom editor. 
The Options box lists the editor’s current options.

 4 Select the options you want to create the desired editor behavior. 
The name of the custom editor reflects the name of the standard editor. For example, if you 
customize the BRIEF emulation, the custom editor is named “Custom (BRIEF)”.

 5 Choose the OK button. 
    

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Using Epsilon Emulation
    

The Epsilon emulation provides Epsilon default key bindings, caret display, text selection, and the 
following general editing commands.

    

Tip      You can change individual shortcut keys with the Keyboard tab in the Customize dialog 
box.

    
    

Cat
ego
ry

Epsilon
Comm
and

Develo
per 
Studio
Comm
and

Hel
p

help (Comm
on help 
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.)

Boo
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ark
s

set-
bookma
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Bookm
arkDrop
(Epsilon
)

jump-
to-last-
bookma
rk
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arkJum
pToLast

set-
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ark

jump-
to-
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ark

Buff
er

select-
buffer

Window
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File
s

find-file FileOpe
n

save-
file

FileSav
e

write-
file

FileSav
eAs

insert-
file

InsertFil
e

save-
all-
buffers

FileSav
eAs

Ind
enti
ng

to-
indentat
ion

GoToIn
dentatio
n



indent-
previou
s

(Use 
the TAB
key.)

indent-
region

IndentS
election
ToPrev
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line

Window
ScrollTo
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tabify-
region

TabifyS
election
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ySelecti
on

indent-
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Note      The entire set of emulation commands is available to each editor. For more information, see 
Viewing and Changing the Shortcut Keys
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Using BRIEF Emulation
    

The BRIEF emulation provides BRIEF default key bindings, caret display, text selection, and the 
following general editing commands.

    

Tip      You can change individual shortcut keys with the Keyboard tab in the Customize dialog 
box.
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Note      The entire set of emulation commands is available to each editor. For more information, see 
Viewing and Changing the Shortcut Keys
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Viewing and Changing the Shortcut Keys
    

You can customize the keyboard for the selected editor and the editing commands. Customization is 
stored only for the current editor. If you change emulation, you will lose all of your custom key 
assignments.

Specific commands and their associated shortcut keys are available for the following categories:
· File
· Edit
· View
· Insert
· Build
· Debug
· Tools
· Image
· Layout
· Window
· Help

    

Each category contains a variety of commands that you can assign to individual keystrokes. For 
more information, see Customizing the Keyboard

    

Note      You can display all of the current keyboard shortcuts, including custom key settings and 
editor emulations. For more information, see Displaying the Keyboard Shortcuts

    

{ewl msdncd, EWGraphic, jug8h 0 /a "build.bmp"} To find the current shortcut key
 1 From the Tools menu, choose Customize. 

The Customize dialog box appears.
 2 Select the Keyboard tab. 
 3 In the Editor drop-down list box, select Text.
 4 In the Categories list box, select the category. 
 5 In the Commands list box, select the command.

Epsilon-specific commands contain the text “Epsilon.” BRIEF-specific commands contain the text
“BRIEF.”
The Current Keys box displays the current shortcut keys. Multiple assignments are listed on 
separate lines.

 6 Choose the Close button.
    

{ewl msdncd, EWGraphic, jug8h 1 /a "build.bmp"} To change the current shortcut 
key
 1 From the Tools menu, choose Customize. 

The Customize dialog box appears.
 2 Select the Keyboard tab.
 3 In the Categories list box, select the category.
 4 In the Commands list box, select the command. 



The Current Keys box displays the current shortcut keys. Multiple assignments are listed on 
separate lines.

 5 Change the focus to the Press New Shortcut Key box, then press the keystroke combination 
you want to assign. If you make a mistake, use the BACKSPACE key to correct it, not the DEL key. 
If the key combination is currently assigned to another command, the command is displayed in 
the Currently Assigned To box.

 6 Choose the Assign button.
The new keystroke combination is added to the Current Keys box.

 7 Choose the Close button.
    

{ewl msdncd, EWGraphic, jug8h 2 /a "build.bmp"} To remove a shortcut key 
assignment
 1 From the Tools menu, choose Customize. 

The Customize dialog box appears.
 2 Select the Keyboard tab. 
 3 In the Categories list box, select the category. 
 4 In the Commands list box, select the command. 

The Current Keys box displays the current shortcut keys. Multiple assignments are listed on 
separate lines.

 5 Select the current key assignment that you want to remove.
 6 Choose the Remove button.

The keystroke combination is removed from the Current Keys box.
 7 Choose the Close button.

    

{ewl msdncd, EWGraphic, jug8h 3 /a "build.bmp"} To reset all keystroke 
assignments
 1 From the Tools menu, choose Customize. 

The Customize dialog box appears.
 2 Select the Keyboard tab. 
 3 In the Editor drop-down list box, select the editor.
 4 Choose the Reset All button and confirm your choice.

All keystroke combinations for the selected editor revert to their default settings.
 5 Choose the Close button.
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JVC Reference
    

JVC.EXE (JVC) is the Microsoft Java compiler. The compiler produces interpreted (.CLASS) files 
that will run on any Java Virtual Machine.
Some more common compiler options are easily accessed from the Java tab on the Project 
Settings dialog box; all options may be typed into the Project Options text box of the same tab. 
Each of the options on the Java tab is described in Setting Compiler Options. The description of
each option includes the name of the equivalent command-line option.

For an alphabetic reference to the JVC options, see Reference to Command-Line Options. 
Other topics covered include:

· Description of JVC syntax
· Using JVC.EXE
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Description of JVC Syntax
    

The JVC command line uses the following syntax:

JVC [options] <filename>
    

The following table describes input to the JVC command.
    

Ent
ry

Meaning

opti
on

One or more 
JVC(JVC) 
options. See 
Setting 
Compiler 
Options, and
Reference 
to 
Command-
Line 
Options for 
more 
information.
Note that all 
options apply 
to all specified 
source files.

filen
ame

The name of 
one or more 
source files.

You can specify any number of options, and filenames as long as the number of characters on the 
command line does not exceed 1024, or the limit dictated by the operating system.

    

Note      There is no guarantee that future releases of Microsoft Windows NT and Microsoft Windows 
95 will have the same input limit of 1024 characters for the command line.
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Filename Syntax
    

The JVC recognizes the following filename syntax:

· JVC accepts files with names that follow FAT, HPFS, or NTFS naming conventions.
· Any filename can include a full or partial path.

A full path includes a drive name and one or more directory names. JVC accepts filenames 
separated either by backslashes (\) or forward slashes (/). 
A partial path omits the drive name, which JVC assumes to be the current drive. If you don’t 
specify a path, JVC assumes the file is in the current directory.

    

    

Note      If a file does not have an extension, JVC assumes the extension of .JAVA.
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7 JVC compiler; compiler JVC; compiling; JVC.EXE}KUsing JVC.EXE
    

You can use JVC.EXE (JVC) to compile specified .JAVA source files into interpreted .CLASS files. To 
compile without producing the .CLASS files, use the /nowrite option.
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Order of JVC Options
    

Command-line options can appear anywhere on the JVC.EXE (JVC) command line. JVC reads the 
command line from left to right — processing command files in the order it encounters them. Each 
option applies to all files on the command line. If JVC encounters conflicting options, it uses the 
rightmost option.
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JVC Command Files
    

A command file, also referred to as a response file, is a text file that contains information you would 
otherwise type on the command line. JVC accepts a command file as an argument on the 
command line. Unlike the command line, a command file allows you to use multiple filenames.

The following criteria should be followed when using command files:

· A command file may contain only filenames.
· A command file must not invoke the JVC command.
· A command file must not contain any JVC compiler options.

    

A command file is specified by an ‘at’ sign (@) followed by a filename; the filename can specify an 
absolute or relative path.
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CLASSPATH Environment Variable
    

Use the CLASSPATH environment variable to specify additional class path information when 
compiling from the command line. The CLASSPATH environment variable has the following syntax:
SET CLASSPATH = <path>

    

An understanding of where the Virtual Machine (VM), Visual J++, and the command line get 
classpath information will explain why your Java applet or application may behave differently 
depending upon where it executes.

When the Virtual Machine (VM) installs, it enters the value \Windows\Java\Classes\Classes.zip into 
the registry key HKEY_LOCAL_MACHINE\Software\Microsoft\Java VM\Classpath. When a Java 
applet or application runs, Visual J++ and the VM first look for the Classpath value in the registry. If 
the application executes from the command line, Visual J++ and the VM also use the CLASSPATH 
environment variable if one has been set. When execution launches from Microsoft Developer 
Studio, they also search the directories listed in the Directories tab on the Options dialog of the Tools 
menu. See Setting Directories for more information. 

What this means is if you are executing from the:

· Command line:
Classpath = \Windows\Java\Classes\Classes.zip;.; whatever is in the CLASSPATH environment 
variable

· Developer Studio:
Classpath = \Windows\Java\Classes\Classes.zip;.; whatever is set in the Directories tab of the 
Options dialog on the Tools menu.
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Reference to Command-Line Options
    

This topic is an alphabetic reference to all the JVC command-line options. These options are listed 
in Table 16.1.

If a command-line option can take one or more arguments, its syntax is shown under a Syntax 
heading before its description. Click any option in the following table for information on the option.

Table 16.1      JVC Options Set from the Command Line
/cp /g:l /O:J
/cp:o /g:t /

verbo
se

/cp:p /
nowri
te

/w

/d /O /?
/g /O:I

All options listed in Table 16.1 may be typed into the Common Options text box on the Java tab of 
the Project Settings dialog box. These options can also be used from the command line. 
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/cp
    

Syntax
/cp classpath

Use the /cp option to override the CLASSPATH environment variable and specify the path where 
the Java interpreter can find system and user-defined classes. Java uses a platform-dependent 
default location and the classpath to find system classes. (See CLASSPATH Environment 
Variable for more information.) The directories in the classpath are separated by semicolons on a 
Windows system; by colons on Unix. 
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Example
    

For example, on Windows NT, the class path might be:
    

JVC /cp x:.;x:\java\classes
    

–or–
    

JVIEW /cp x:.;x:\java\classes
    

This example tells Java to look in and beneath the directories on the path for any non-system 
classes.
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/cp:o
    

This option prints the classpath to standard output. This option is especially useful for 
troubleshooting errors, like “class not found”, when compiling from the command line. 
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Example
    

The following example prints the classpath to the screen.
    

JVC /cp:o
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/cp:p
    

Syntax
/cp:p path

This option prepends the path entered to the classpath and inserts a semicolon between them. When
multiple /cp:p switches are entered, the paths are concatenated.

    

Note      The value for classpath may come from the CLASSPATH environmental variable or from 
the /cp option.

    

JVC /cp:p myproj
    
    

–or–
    

JVIEW /cp:p myproj
    

When multiple /cp:p switches are entered, the paths are concatenated.
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Example
    

The following command concatenates the directories myproj1 and myproj2 and prepends the 
resulting path to the existing classpath:

    

JVC /cp:p myproj1 /cp:p myproj2
    

–or–
    

JVIEW /cp:p myproj1/cp:p myproj2
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/d
    

Syntax
/d directory filename

    

When compiling .JAVA files, use the /d option to specify an output directory other than the current 
directory for the .CLASS files. If the directory does not exist, JVC will create it. 

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Example
    

The following command compiles the myClass.java file into a myClass.class file and writes this file 
into the class directory.

    

JVC /d c:\classdir myClass.java
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/g
    

Syntax
/g[-] filename

The /g option generates all debugging information. No debugging options are set by default. The 
effect of using the /g switch is the same as using the following options together:

    

Op
tio
n

Action

/g:l generate line 
number 
information

/g:t generate debug
tables

    

Note      
    
    

Note      To disable this option, use a dash (-) after the switch on the command line.
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Example
    

The following command creates a .CLASS file called myClass.class that contains debugging 
information:

    

JVC /g myClass.java
    

The following command instructs JVC to exclude debugging information from the myClass.class file:
    

JVC /g- myClass.java
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/g:l
    

Syntax
/g:l[-] filename

    

This option generates line numbers that are used when debugging an application or applet. No 
debugging options are set by default.

    

Note      To disable this option, use a dash (-) after the switch on the command line.
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Example
    

The following command instructs JVC to generate line number information for the resulting 
myClass.class file:

    

JVC /g:l myClass.java
    

The following command instructs JVC to turn off line number generation:
    

JVC /g:l- myClass.java
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/g:t
    

Syntax
/g:t[-] filename

    

This option generates debug tables that are used when debugging an application or applet. No 
debugging options are set by default.

    

Note      To disable this option, use a dash (-) after the switch on the command line.
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Example
    

The following command instructs JVC to generate debug table information for the resulting 
myClass.class file:

    

JVC /g:t myClass.java
    

The following command instructs JVC to turn off debug table generation:
    

JVC /g:t- myClass.java
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/nowrite
    

Syntax
/nowrite filename

The /nowrite switch tells JVC to compile a .JAVA file and to suppress the writing of a .CLASS file. 
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Example
    

In the following example, the myClass.java file is compiled, errors and warnings are reported, but no 
myClass.class file is produced: 

    

JVC /nowrite myClass.java
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/O
    

Syntax
/O filename

    

The /O option combines optimizing options to produce the fastest possible program. The effect of 
using this option is the same as using the following options together:

    

Op
tio
n

Action

/O:I Optimize by 
inlining 
methods when 
appropriate

/
O:J

Optimize 
bytecode 
jumps. Default 
optimization 
setting.

    

Note      
    
    

Note      To disable any optimization option, use a dash (-) after the switch on the command line.
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Example
    

The following command fully optimizes the code for myClass.class file that is produced:
    

JVC /O myClass.java
    

The following command turns off all code optimization:
    

JVC /O- myClass.java
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/O:I
    

Syntax
/O:I filename

    

The /O:I option tells the compiler it may inline methods to produce more efficient code. Code that is 
inlined does not have the overhead associated with a method call. Since there is no mechanism in 
the Java language to request inlining of methods, use this option when you want the compiler to 
inline your code.

    

Note      To disable this option, use a dash (-) after the switch on the command line.
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Example
    

The following example evaluates the source code in the myClass.java file and inlines methods 
where possible. The resulting myClass.class file contains the optimized code.

    

JVC /O:I myClass.java
    

The following command turns off all inline code optimization:
    

JVC /O:I- myClass.java
    

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



/O:J
    

Syntax
/O:J filename

    

The /O:J option causes JVC to optimize the bytecode jumps in the compiled .CLASS file. This switch 
tells the compiler to generate code that jumps to another jump. This switch is the compiler’s 
default optimization setting.

    

Note      To disable this option, use a dash (-) after the switch on the command line.
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Example
    

The following example evaluates the source code in the myClass.java file and optimizes the 
bytecode jumps to produce more efficient code. The resulting myClass.class file contains the 
optimized code.

    

JVC /O:J myClass.java
    

The following command turns off bytecode jump optimization:
    

JVC /O:J- myClass.java
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/verbose
    

Syntax
/verbose filename

    

This option instructs JVC to display all messages while compiling a file or project. These messages 
give useful information about the progress of the compilation.
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/w
    

Syntax
/w0

    

/w1
    

/w2
    

/w3
    

/w4
    

These options control the number of warning messages produced by the compiler. They affect only
source files named on the command line.

Compiler warning message numbers begin with J5. The documentation describes the warnings, 
indicates each warning’s level, and indicates potential problems (rather than actual coding errors) 
with statements that may not compile as you intend.

The meaning of the options is as follows:
    

O
pt
io
n

Description

/
w
0

Turns off all 
warning 
messages.

/
w
1

Displays severe 
warning 
messages.

/
w
2

Displays a less-
severe level of 
warning 
message 
than /w1. This is 
the default.

/
w
3

Displays a less-
severe level of 
warning 
message 
than /w2, 
including use of 
methods with no 
declared return 
type, failure to 
put return 
statements in 
methods with 
nonvoid return 
types, and data 
conversions that 
would cause loss



of data or 
precision.

/
w
4

Displays the 
least severe 
level of warning 
messages.
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/x
    

Syntax
/x[-] filename

    

The Visual J++ compiler supports the Java language specification. In addition, it may offer a 
number of features beyond those required by this specification. These features are available by 
default, and are not available when the /x option is specified.

Use /x if you plan to port your program to other environments. The /x option tells the compiler to 
treat extended keywords as simple identifiers and to disable the other Microsoft extensions. 

    

Note      To disable this option, use a dash (-) after the switch on the command line.
    

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Examples
    

The following command ignores any Visual J++ extensions used in the myClass.class file:
    

JVC /x myClass.java
    

The following command restores the default settings and recognizes the Visual J++ language 
extensions:

    

JVC /x- myClass.java
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/?
    

Syntax
/?

This option displays a listing of compiler options to standard output.
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Initializing and Configuring Microsoft Developer Studio
    

Microsoft Developer Studio stores information about initialization and configuration within the 
Registry. Most of the settings in the Registry are read-write: Developer Studio reads them at startup 
and writes them at the end of the session if they have changed. Other settings are read-only: 
Developer Studio reads them at startup but never writes them. The only way that you can change 
this read-only information is to use the Registry editor. For Windows NT, the Registry editor is 
REGEDT32.EXE, and for Windows 95, the Registry editor is REGEDIT.EXE.

The Registry is divided into “keys,” which are represented as folders in the Registry editor. Each key 
contains one or more entries, consisting of a value and a string or number, which are shown in the 
right pane of the Registry editor. For example, the Dialog Editor key in the Registry contains 
information about the startup settings for Grid and GridSize.

    

Caution      Microsoft Developer Studio and other applications use Registry information to control 
each application’s behavior. If the expected Registry information is missing or incorrect, the 
application’s behavior may be unpredictable. When you modify or add Registry keys, be sure to enter
the key and its values correctly.

    

You can customize Developer Studio by modifying existing Registry information and adding various 
device descriptions and default settings. For any of these changes to become effective however, you 
must first close down, and then restart Developer Studio.

{ewl msdncd, EWGraphic, jug0i 0 /a "build.bmp"} To modify Registry information
 1 From the MS-DOS prompt, run REGEDIT.EXE (for Windows 95) or REGEDT32.EXE (for 

Windows NT).
–or–
Double-click the Registry icon in the system tools program group.
The Registry editor appears.

    

Note      You may need to add the Registry icon to your system tools program group.
    

 2 Select the folder with the Registry information you want to modify.
 3 To open a Registry key for editing, double-click the Registry key.

–or–
From the Edit menu, choose Modify, Delete, or New.
If you select New, you also select the type of new key: Key, String Value, Binary Value, or 
DWORD Value.

 4 Type the Value Name, Value Data, and Base (either hexadecimal or decimal).
 5 Choose OK.

    

For more information on defining Registry keys, see the following examples:

· Setting Default Dialog Box Buttons
· Setting User Interface Fonts
· Setting the Default Magnification Factor
· Describing Mouse Pointer Devices
· Describing Icon Devices
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Setting Default Dialog Box Buttons
    

Key Name: HKEY_CURRENT_USER\Software\Microsoft\Developer\Dialog Editor

Value Name: InitialButtons

Data Type: REG_DWORD

Data: integer

This key determines if a new dialog box template is created with the OK and Cancel buttons, 
where:

· If integer is 0, the dialog box templates are blank.

· If integer is 1, the dialog box templates are created with the OK and Cancel buttons.
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Setting User Interface Fonts
    

Key Name: HKEY_CURRENT_USER\Software\Microsoft\Developer\Fonts

Value Name: [Normal][Small][Fixed]

Data Type: REG_STRING

Data: font-name,size[pt]

This key determines the fonts used by various user interface elements of the system, where:

· font-name specifies the actual font name.
· size defines the font size in pixels or points.
· [pt] indicates point values. If this field is blank, pixel values are assumed.

    

The Normal font is used by the status bar, dialog boxes, and browse windows. The Small font is used
by toolbars and other docking windows for their captions. The Fixed font is used by the 
hexadecimal (raw data) editor.
The default fonts listed below are for the U.S. product running on a single-byte character-set system. 
They are built into the product and do not normally appear in the Registry.

    

Normal:REG_STRING:MS Sans Serif,8pt
Small:REG_STRING:SmallFonts,-9
Fixed:REG_STRING:Courier,14

    

Negative numbers specify the character height, and positive numbers specify the cell height. A font’s 
character height is the cell height minus any internal leading. 
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Setting the Default Magnification Factor
    

Key Name: HKEY_CURRENT_USER\Software\Microsoft\Developer\Graphics Editor

Value Name: DefaultZoom

Data Type: REG_DWORD

Data: range

Sets the default value for the ratio of magnified and actual-size views in the graphic editor window, 
where:

· range is 2 through 10 (if this entry does not appear in the Registry, the default value of 6 is used).
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Describing Mouse Pointer Devices
    

Key Name: HKEY_CURRENT_USER\Software\Microsoft\Developer\Mouse Pointer Devices

Value Name: device-name

Data Type: REG_SZ

Data: number-of-colors,width,height

Specifies the names of display devices and the attributes of their corresponding mouse pointer 
images, where:

· device-name is the name of the new mouse pointer device that appears in the New Device 
Image dialog box when you add a mouse pointer image.

· number-of-colors specifies the number of colors supported by the device. The number of colors 
entry must be 2 or 16.

· width is the image width in pixels.
· height is the image height in pixels.
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Describing Icon Devices
    

Key Name: HKEY_CURRENT_USER\Software\Microsoft\Developer\Icon Devices

Value Name: device-name

Data Type: REG_SZ

Data: number-of-colors,width,height

Specifies the names of display devices and the attributes of their corresponding icon images, where:

· device-name is the name of the new icon device that appears in the New Device Image dialog 
box when you add an icon image.

· number-of-colors specifies the number of colors supported by the device. The number of colors 
entry must be 2 or 16.

· width is the image width in pixels.
· height is the image height in pixels.
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JView Reference
    

JVIEW.EXE is a tool used to execute Java applications either from inside Developer Studio or from 
the command line. 

All JView does is provide an environment in which your application can run. It supports both debug 
and retail versions of your application.

JView currently does not support pure Java applets. If your Java project has a main method, then 
JView will execute it. This includes all Java applications, and Java applets generated by the Applet 
Wizard.
For an alphabetic reference to the JVC.EXE options see Reference to JView Command-
Line Options. Other topics covered include:

· Description of JVIEW.EXE syntax
· Specifiying JVIEW.EXE Options
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Description of JVIEW.EXE Syntax
    

The JVIEW.EXE command line uses the following syntax:

JVIEW [options] <classname> [arguments]
    

The following table describes input to the JVIEW.EXE command.
    

En
try

Meaning

opt
ion
s

One or more 
JVIEW.EXE 
options. See 
Reference to 
JView 
Command-
Line Options 
for more 
information.

cla
ssn
am
e

The name of the
.CLASS file to 
execute. Do not 
include 
the .CLASS 
extension to this
filename. For 
example, use 
HelloWorldAp
p and not 
HelloWorldAp
p.class

arg
um
ent
s

Command-line 
arguments to be
passed to 
the .CLASS file 
supplied in 
classname.

    

Note      Any options that you wish to supply to Jview must be supplied before the name of 
the .CLASS file or they will be interpreted as command-line arguments to the .CLASS file.
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Specifying JVIEW.EXE Options
    

You can specify JVIEW.EXE options on the command line, or in Developer Studio. If you are 
executing your Java application from within Developer Studio, specify the Jview options you wish to 
use in the Debug pane of the Project Setting dialog box. Choose Stand-alone Interpreter in the 
drop-down listbox. Enter the Jview options you wish to use in the Stand-alone interpreter arguments
edit field.

If you are executing your Java application from the command line, place the options you wish to 
supply to Jview before the name of your .CLASS file on the command line.
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Reference to JView Command-Line Options
    

This topic is an alphabetic reference to all the JView command-line options. These options are 
listed in Table xx.1.

If a command-line option can take one or more arguments, its syntax is shown under a Syntax 
heading before its description. Click any option in the following table for information on the option.

Table xx.1      JView Options
/cp
/cp:a
/cp:p

All options listed in Table xx.1 may be typed into the Debug tab of the Project Settings dialog box. 
These options can also be used from the command line. 
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/cp:a
    

Syntax
/cp:a path

This option appends the path entered to the end of the classpath environment variable and inserts 
a semicolon between them. 

For a full description of the CLASSPATH environment variable, see CLASSPATH Environment
Variable.

    

Note      The value for classpath may come from the CLASSPATH environment variable or from 
the /cp option.

    

JVIEW /cp:a myproj
    
    

When multiple /cp:p switches are entered, the paths are concatenated.

Example
The following command concatenates the directories myclass1 and myclass2 and appends the 
resulting path to the end of the existing classpath:

    

JVIEW /cp:a myclass1 /cp:a myclass2
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ZoomIn Reference
    

You can use the ZoomIn utility (ZOOMIN.EXE) to capture and enlarge an area of the Windows 
desktop.

{ewl msdncd, EWGraphic, jug0k 0 /a "build.bmp"} To use ZoomIn
 1 Double-click the ZoomIn icon in the Microsoft Visual J++ 1.0 folder or program group.

    

Note      You may need to add the ZoomIn icon to the Microsoft Visual J++ 1.0 folder or program 
group.

    

 2 Click within the ZoomIn window's client area and drag the rectangle over the target area you 
want to enlarge. 
This target area can be anywhere in the Windows graphical desktop area. The area over which 
you center the ZoomIn rectangle appears in the ZoomIn window's client area.

 3 Release the mouse button when the desired target area is visible in the ZoomIn window.
To enlarge the image, use the scroll bar to scroll down. To reduce the image to its original size, 
use the scroll bar to scroll up. Each successive click on the scroll bar enlarges or shrinks the 
image.
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ZoomIn Menus
    

Edit Menu
You can use the Edit menu to copy to the clipboard and update the ZoomIn window image.

    

Men
u 
Com
man
d

Description

Copy
Copies the contents of the ZoomIn window to the Clipboard.
Refresh
Updates the image in the ZoomIn window. This update is visible only if the Windows desktop target 

area has changed since it was last captured by ZoomIn.

Options Menu
You can use the Options menu to specify the update interval.

    

Men
u 
Com
man
d

Description

Refresh Rate
Enables the automatic update of the ZoomIn window. This dialog box also allows you to specify, in 

increments of one-tenth of a second, the automatic update interval.

Help Menu
You can use the Help menu to display information about ZoomIn.

    

Men
u 
Com
man
d

Description

Abou
t

Displays 
copyright 
and version 
information 
about 
ZoomIn.
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WinDiff Reference
    

The WinDiff utility (WINDIFF.EXE) graphically compares the contents of two files or two directories. 
With WinDiff, you can compare and modify the contents of files and directories using a graphical 
Windows interface.

{ewl msdncd, EWGraphic, jug0l 0 /a "build.bmp"} To start WinDiff
· Double-click the WinDiff icon in the Microsoft Visual J++ 1.0 folder or program group.

–or–
· Use the WinDiff command line.

    

    

Note      You may need to add the WinDiff icon to the Microsoft Visual J++ 1.0 folder or program 
group.
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WinDiff Command Line
    

The full WinDiff command-line syntax is:

WINDIFF path1 [path2] [-s [options] savefile]
    

Parameters
path1      Compares files in path1 with files in current directory.
path1 path2      Compares files in path1 with files in path2.
options      Can be any combination of the following options:
· /s: Compares files that are the same in both paths.
· /l: Compares only files in the first (left) path.
· /r: Compares only files in the second (right) path.
· /d: Compares two different files in both paths.savefile      Name of text file to which comparison 

results are written.
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Using the Expand/Outline Button
    

You can display the filenames or the expanded contents of the selected files. When you choose the 
Expand button, the contents of the files are expanded and the button label then changes to Outline. 
When you choose the Outline button, only the filenames are displayed. Files with the same name but
different contents are displayed in red text. Identical files are displayed in black text.

{ewl msdncd, EWGraphic, jug3l 0 /a "build.bmp"} To display the expanded 
contents of the files
 1 Select the files you want to compare.
 2 From the Expand menu, choose Both Files.
 3 From the View menu, choose Expand.

–or–
Choose the Expand button.
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WinDiff Colors
    

File contents are displayed in three background colors.
    

Back
grou
nd 
Colo
r

Description

Red Indicates 
different text 
from the first 
(left) file.

Yello
w

Indicates 
different text 
from the 
second 
(right) file.

White Indicates 
identical text 
from both 
files.
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WinDiff Menus
    

File Menu
You can use the File menu to define selection, naming, and printing options.

    

Men
u 
Com
man
d

Description

Com
pare 
Files

Displays the 
File Open 
dialog box,
in which you 
can enter the
names of two
files to 
compare.

Com
pare 
Direc
tories

Displays the 
Select 
Directories 
dialog box,
in which you 
can enter the
names of two
directories to
compare.

Abort Terminates a
file-scanning 
operation. 
This menu 
selection is 
unavailable 
until a 
scanning 
operation is 
initiated.

Save 
File 
List

Displays the 
Save File 
List dialog 
box, in 
which you 
can specify 
the output 
file where the
comparison 
results are to
be written.

Copy
Files

Displays the 
Copy Files 
dialog box,



in which you 
can specify 
files to be 
copied from 
one directory
to another.

Print Prints the 
comparison 
results.

Exit Terminates 
WinDiff.

Edit Menu
You can use the Edit menu to designate the text editor you want to use and to specify which files to 
display for editing.

    

Men
u 
Com
man
d

Description

Edit 
Left 
File

Displays the 
contents of 
the first (left) 
file using the 
default 
Notepad 
editor.

Edit 
Right
File

Displays the 
contents of 
the second 
(right) file 
using the 
default 
Notepad 
editor.

Edit 
Com
posit
e File

Displays 
both files 
using the 
default 
Notepad 
editor.

Set 
Edito
r

Displays a 
WinDiff 
dialog box,
in which you 
can specify 
the editor to 
be used for 
the 
preceding 
operations. 
By default, 



Notepad is 
used.

View Menu
You can use the View menu to compare both the content and graphical representation of two files.

    

Men
u 
Com
man
d

Description

Outli
ne

Displays only
the list of 
filenames 
(equivalent 
to the Outline
button).

Expa
nd

Displays 
comparison 
of the 
contents of 
selected files
(equivalent 
to the 
Expand 
button).

Pictur
e

Displays a 
graphical 
representatio
n of the 
contents of 
the two files.

Previ
ous 
Chan
ge

Goes directly
to previous 
area of the 
file that was 
changed (if 
any).

Next 
Chan
ge

Goes directly
to next area 
of the file 
that was 
changed (if 
any).

Expand Menu
You can use the Expand menu to display changed lines in the selected file. You can also turn off the 
display of line numbers.

    

Men
u 
Com
man

Description



d
Left 
File 
Only

Expands 
only the first 
(left) file, with
changed 
lines colored 
appropriately.

Right
File 
Only

Expands 
only the 
second 
(right) file, 
with changed
lines colored 
appropriately.

Both 
Files

Expands 
both files, 
with changed
lines colored 
appropriately.

Left 
Line 
Num
bers

Displays line 
numbers for 
the first (left) 
file.

Right
Line 
Num
bers

Displays line 
numbers for 
the second 
(right) file.

No 
Line 
Num
bers

Turns off the 
line number 
display.

Options Menu
You can use the Options menu to specify file comparison criteria. 

    

Men
u 
Com
man
d

Description

Ignor
e 
Blank
s

Ignores 
blank spaces
in the 
expanded 
view, so that
lines differing
only in the 
amount of 
white 
space are 
shown as 
identical.



Mono
Color
s

Displays 
differences in
black and 
white only.

Show
Identi
cal 
Files

In outline 
view, 
displays files 
that are 
identical.

Show
Left-
Only 
Files

In outline 
view, 
displays files 
that appear 
only in the 
first (left) 
path.

Show
Right
-Only
Files

In outline 
view, 
displays files 
that appear 
only in the 
second 
(right) path.

Show
Differ
ent 
Files

In outline 
view, 
displays files 
that are in 
both paths, 
but are 
different.

Mark Menu
You can use the Mark menu to mark comparison results.

    

Men
u 
Com
man
d

Description

Mark 
File

Marks 
selected 
comparison 
results. 

Mark 
Patte
rn

Displays the 
Mark Files 
dialog box,
in which you 
can specify 
the file 
marking 
pattern.

Hide  Hides all 



Mark
ed 
Files

marked files.

Toggl
e 
Mark
ed 
State

Reverses the
marked 
status of 
marked and 
unmarked 
files.

Help Menu
You can use the Help menu to display information about WinDiff.

    

Men
u 
Com
man
d

Description

Abou
t

Displays 
copyright 
and version 
information 
about 
WinDiff.
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The Java™ Application Programming Interface
James Gosling
Frank Yellin
The Java Team

© 1996 Sun Microsystems, Inc.
2550 Garcia Avenue, Mountain View, California 94043-1100 U.S.A.

All rights reserved.

RESTRICTED RIGHTS LEGEND: Use, duplication, or disclosure by the United States Government 
is subject to the restrictions set forth in DFARS 252.227-7013 (c)(1)(ii) and FAR 52.227-19.

The release described in this manual may be protected by one or more U.S. patents, foreign 
patents, or pending applications.

Sun Microsystems, Inc. (SUN) hereby grants to you a fully-paid, nonexclusive, nontransferable, 
perpetual, worldwide limited license (without the right to sublicense) under SUN's intellectual 
property rights that are essential to practice this specification.    This license allows and is limited to 
the creation and distribution of clean room implementations of this specification that (i) are complete 
implementations of this specification, (ii) pass all test suites relating to this specification that are 
available from SUN, (iii) do not derive from SUN source code or binary materials, and (iv) do not 
include any SUN binary materials without an appropriate and separate license from SUN.

Java and JavaScript are trademarks of Sun Microsystems, Inc.    Sun, Sun Microsystems, Sun 
Microsystems Computer Corporation, the Sun logo, the Sun Microsystems Computer Corporation 
logo, Java and HotJava are trademarks or registered trademarks of Sun Microsystems, Inc. UNIX® 
is a registered trademark in the United States and other countries, exclusively licensed through 
X/Open Company, Ltd. All other product names mentioned herein are the trademarks of their 
respective owners.

THIS PUBLICATION IS PROVIDED "AS IS" WITHOUT WARRANTY OF ANY KIND, EITHER 
EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF 
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, OR NON-INFRINGEMENT.

THIS PUBLICATION COULD INCLUDE TECHNICAL INACCURACIES OR TYPOGRAPHICAL 
ERRORS. CHANGES ARE PERIODICALLY ADDED TO THE INFORMATION HEREIN; THESE 
CHANGES WILL BE INCORPORATED IN NEW EDITIONS OF THE PUBLICATION. SUN 
MICROSYSTEMS, INC. MAY MAKE IMPROVEMENTS AND/OR CHANGES IN THE PRODUCT(S) 
AND/OR THE PROGRAM(S) DESCRIBED IN THIS PUBLICATION AT ANY TIME.
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A Bit of History
    

Java is a general-purpose object-oriented programming language. Its syntax is similar to C and
C++ but omits semantic features that make C and C++ complex, confusing, and insecure. Java 
was initially developed to address the problems of building software for small distributed systems to 
embed in consumer devices. As such it was designed for heterogeneous networks, multiple host 
architectures, and secure delivery. To meet these requirements, compiled Java code had to survive 
transport across networks, operate on any client, and assure the client that it was safe to run.

The popularization of the World Wide Web helped catapult these attributes of Java into the limelight. 
The Internet demonstrated how interesting, media-rich content could be made accessible in simple 
ways. Web browsers like Mosaic enabled millions of people to roam the Net and made Web 
surfing part of popular culture. At last there was a medium where what you saw and heard was 
essentially the same whether you were on a Mac, PC or UNIX machine, connected to a high-speed 
network or a modem.

But with popularity comes scrutiny and soon Web enthusiasts felt that the content supported by the 
Web's HTML document format was too limited. HTML extensions like forms only highlighted those
limitations while making it clear that no browser could include all the features users wanted. 
Extensibility was the answer. At just this time the Java programming language found itself looking for 
another application. 

Sun's HotJava browser was developed to showcase Java's interesting properties by making it 
possible to embed Java programs inside Web pages. These Java programs, known as applets, are 
transparently downloaded into the HotJava browser along with the HTML pages in which they 
appear. Before being accepted by the browser, applets are carefully checked to make sure they are 
safe. Like HTML pages, compiled Java programs are network- and platform-independent. Applets 
behave the same regardless of where they come from or what kind of machine they are being loaded
into. 

The Web community quickly noticed that Java was something new and important. With Java as the 
extension language, a Web browser could have limitless capabilities. Programmers could write an 
applet once and it would then run on any machine, anywhere. Visitors to Java-powered Web pages 
could use the content found there with confidence that nothing would damage their machine.

With applets as the initial focus, Java has demonstrated a new way to make use of the Internet to 
distribute software. This new paradigm goes beyond browsers. We believe it is an innovation with the
potential to change the course of computing. 

Tim Lindholm
Senior Staff Engineer
JavaSoft
April, 1996
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About the Java Series
    

The Java series provides definitive reference documentation for Java programmers and end users.
They are written by members of the Java team and published under the auspices of JavaSoft, a Sun 
Microsystems business. The World-Wide-Web allows Java documentation to be made available over
the Internet, either by downloading or as hypertext. Nevertheless, the world-wide interest in Java led 
us to write these books.

To learn the latest about Java or download the latest Java release, visit our World Wide Web site at 
http://java.sun.com. For updated information about the Java Series, including sample code, errata, 
and previews of forthcoming books, visit http://www.javasoft.com/books/Series.

We would like to thank the Corporate and Professional Publishing Group at Addison-Wesley for their 
partnership in putting together the Series. Our editor Mike Hendrickson and his team have done a 
superb job of navigating us through the world of publishing. Within Sun, the support of James 
Gosling, Ruth Hennigar, and Bill Joy of Sun Microsystems ensured that this series would have the 
resources it needed to be successful. A personal note of thanks to my children Christopher and 
James for putting a positive spin on the many trips to my office during the development of the Series.

Lisa Friendly 
Series Editor
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Contributors to the API
    

Designers of Classes and Interfaces
Tom Ball Bill Joy

Lee Boynton Tim Lindholm

Patrick Chan Jonathan Payne

David Connelly Sami Shaio

Pavani Diwanji Doug Stein

Amy Fowler Arthur van Hoff

James Gosling Chris Warth

Jim Graham Frank Yellin

Herb Jellinek

Testers
Carla SchroerVijah Srinivasan

Kevin Smith Headley Williamson

Layout and Supplemental Documentation
Lisa Friendly Kathy Walrath        Doug Kramer

James Gosling Annette Wagner

Jonni Kanerva Frank Yellin

Guy Steele
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About the Java Packages
    

These two volumes describes the Java Application Programming Interface (API), a standard set of 
libraries for writing Java programs. The libraries evolved over several years of writing Java code to 
implement a variety of systems, ranging from consumer device networks to animated user interfaces 
to operating systems to compilers. In 1995 the libraries were reorganized to support Internet 
programming, and thus the Java API was created. Many people, both from inside and outside Sun, 
have been involved in the design of the API.
Although the API hasn't reached perfection yet, we believe it's useful and hope to make it a 
ubiquitous layer, available to all Internet applications.

Have fun.

Arthur van Hoff

Introduction

These books are a reference manual for Java application and applet programmers. To make full 
use of it you should be familiar with the Java programming language and its core concepts such as 
object orientation, garbage collection, and multithreading.
The extent of the API and the choice of functionality have been driven by several factors. First 
and foremost, the API should be simple and easy to use. Parts of the API, such as the support for 
multithreading, might introduce functionality that is new to you, but we think you'll find these 
new concepts simpler and easier to use than in most other programming environments.

The libraries in these booksare the first generation of an API for writing Internet programs. A simple 
form of an Internet program is an applet-a small Java program that can be embedded in an HTML 
page.

The API has been designed with the Java language in mind. Important Java features such as 
object orientation, garbage collection, and multithreading played an important role in the API 
design. Instead of taking existing libraries and simply rewriting them in Java, we took the opportunity 
to design and implement the API making full use of the Java language.

For Release 1.0, we've tried to stay away from certain complex functionality, such as video and 
3D, so that library implementations can be ported easily. We can include only functionality that is not 
proprietary and that is easily implemented on many platforms.

We expect to add to the API, but not to subtract from it or change its behavior. The API documented 
in this book will remain available to all Java programs through future releases.

If you have ideas about how the API could be improved or how to implement some of the missing 
functionality, we would like to hear from you. Please send your ideas and implementations to 
java@java.sun.com.

Using these API Books

Don't get overwhelmed by the multitude of classes documented in these two books. The structure of 
the Java language encourages the programmer to break up libraries into many classes, each 
describing a small part of the functionality. The class diagrams on the back cover are a good 
starting point for getting an impression of the relationships between classes. Editor: Is that where the 
class diagrams are going to be?



As you design and implement Java programs, you should write short test programs to verify your 
understanding of the classes. When in doubt, try it out!

The Java web site, http://java.sun.com/, contains many excellent and sometimes interactive 
explanations that can help you along. Another good source of information is the newsgroup 
comp.lang.java.

Package Overview

This overview describes each package in the Java API, starting with the most general-purpose 
package (java.lang) and ending with one of the most specialized packages (java.applet). Each 
package groups classes and interfaces that have similar functionality. The API contains the 
following packages:

· Volume I: Core Packages
· java.lang: The Java Language Package
· java.io: The Java I/O Package
· java.util: Miscellaneous Java utilities and data structures
· java.net: The Java Networking Package

 

· Volume II: Window Toolkit and Applets
· java.awt: The Abstract Window Toolkit (AWT) Package
· java.awt.image: The AWT Image Package
· java.awt.peer: The AWT Peer Package
· java.applet: The Java Applet Package

 

    

java.lang: The Java Language Package
The java.lang package provides the classes and interfaces that form the core of the Java language 
and Virtual Machine. For example, the classes-Object, String, and Thread, for example-are used by 
almost every program and are closely intertwined with the Java language definition. Other 
java.lang classes define the exceptions and errors that the Java Virtual Machinecan throw.

Another set of java.lang classes provide wrappers for primitive types. For example, the Integer class 
provides objects to contain int values. 

Still other classes, such as ClassLoader, Process, Runtime, SecurityManager, and System, provide 
access to system resources. For other generally useful classes, see the java.util package.

The java.lang package is imported automatically into every Java program.

java.io: The Java I/O Package
The java.io package provides a set of input and output streams used to read and write data to files or
other input and output sources. Java streams are byte oriented and the classes defined here can be 
chained to implement more sophisticated stream functionality.

java.util: The Java Utility Package
The java.util package contains a collection of utility classes and related interfaces. It includes classes
that provide generic data structures (Dictionary, Hashtable, Stack, Vector), string manipulation 
(StringTokenizer), and calendar and date utilities (Date). 



The java.util package also contains the Observer interface and Observable class, which allow 
objects to notify one another when they change.

java.net: The Java Networking Package
The java.net package contains networking classes and interfaces, including classes that represent a 
URL and a URL connection, classes that implement a socket connection, and a class that represents
an Internet address.

java.awt: The Abstract Window Toolkit (AWT) Package:
The java.awt package provides the standard graphical user interface (GUI) elements such as 
buttons, lists, menus, and text areas. It also includes containers (such as windows and menu bars) 
and higher-level components (such as dialogs for opening and saving files). The AWT contains two 
more packages: java.awt.image and java.awt.peer.

java.awt.image: The AWT Image Package
The java.awt.image package contains classes and interfaces for performing sophisticated image 
processing. These classes and interfaces can be used byapplications that need to create or 
manipulate images and colors.

java.awt.peer: The AWT Peer Package
The java.awt.peer package contains interfaces used to connect AWT components to their window 
system-specific implementations (such as Motif widgets). 

Unless you're creating a window system-specific implementation of the AWT, you shouldn't need to 
use the interfaces in the java.awt.peer package.

java.applet: The Applet Package
The java.applet package contains classes and interfaces for creating applets, which are programs 
intended to be embedded into HTML pages or otherwise transported across a network.
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All Packages
 

Java API Documentation 1.0.2

Java Packages
Java interfaces and classes are grouped into packages.    The following lists the java packages, from 
which you can access interfaces and classes.

 

java.lang
Package that contains essential Java classes, including numerics, strings, objects, compiler, 
runtime, security, and threads.    This is the only package that is automatically imported into 
every Java program.

java.io
Package that provides classes to manage input and output streams to read data from and write 
data to files, strings, and other sources. 

java.util
Package that contains miscellaneous utility classes, including generic data structures, bit sets, 
time, date, string manipulation, random number generation, system properties, notification, 
and enumeration of data structures.

java.net
Package that provides classes for network support, including URLs, TCP sockets, UDP 
sockets, IP addresses, and a binary-to-text converter.

java.awt
Package that provides an integrated set of classes to manage user interface components such 
as windows, dialog boxes, buttons, checkboxes, lists, menus, scrollbars, and text fields. (AWT 
= Abstract Window Toolkit) 

java.awt.image
Package that provides classes for managing image data, including color models, cropping, 
color filtering, setting pixel values, and grabbing snapshots. 

java.awt.peer
Package that connects AWT components to their platform-specific implementations (such as 
Motif widgets or Microsoft Windows controls).

java.applet
Package that enables the creation of applets through the Applet class.    It also provides several
interfaces that connect an applet to its document and to resources for playing audio. 

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 





Package java.util
 

Classes
3.1    Class BitSet
3.2    Class Date
3.3    Class Dictionary
3.4    Class Hashtable
3.5    Class Observable
3.6    Class Properties
3.7    Class Random
3.8    Class Stack
3.9    Class StringTokenizer
3.10    Class Vector

Interfaces
3.11    Interface Enumeration
3.12    Interface Observer

Exceptions
3.13    Class EmptyStackException
3.14    Class NoSuchElementException
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§3.1 Class BitSet
 

public  final  class  java.util.BitSet
    extexxxnds  java.lang.Object  (I-§1.12)
    implements java.lang.Cloneable  (I-§1.22)
{
        // Constructors
    public BitSet(); §3.1.1
    public BitSet(int  nbits); §3.1.2

        // Methods
    public void and(BitSet  set); §3.1.3
    public void clear(int  bit); §3.1.4
    public Object clone(); §3.1.5
    public boolean equals(Object  obj); §3.1.6
    public boolean get(int  bit); §3.1.7
    public int hashCode(); §3.1.8
    public void or(BitSet  set); §3.1.9
    public void set(int  bit); §3.1.10
    public int size(); §3.1.11
    public String toString();§3.1.12
    public void xor(BitSet  set); §3.1.13
}

This class implements a vector of bits that grows as needed. Each component of the bit set has a 
boolean value. The bits of a BitSet are inded by nonnegative integers. Individual bits can be 
examined, set, or cleared.

By default, all bits in the set initially have the value false.

Every bit set has a current size, which is the number of bits currently in the bit set.
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BitSet.BitSet
    

public BitSet()

Creates a new bit set. All bits are initially false.

public BitSet(int  nbits)

Creates a bit set whose initial size is the specified number of bits. All bits are initially false. 

Parameters:

nbits- the initial size of the bit set.
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BitSet.and
    

public void and(BitSet  set)

Performs a logical and of this target bit set with the argument bit set. This bit set is modified 
so that each bit in it has the value true if it both initially had the value true and the 
corresponding bit in the bit set argument also had the value true. 

Parameters:

set- a bit set 
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BitSet.clear
    

public void clear(int  bit)

Sets the bit specified by the index to false.

Parameters:

bit- the index of the bit to be cleared
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BitSet.clone
    

public Object clone()

The clone of the bit set is another bit set that has exactly the same bits set to true as this bit set 
and the same current size (I-§3.1.11).

Returns:

a clone of this bit set. 

Overrides:

clone in class Object    (I-§1.12.2).
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BitSet.equals
    

public boolean equals(Object  obj)

The result is true if the argument is not null and is a Bitset object that has exactly the same 
set of bits set to true as this bit set. The current sizes (I-§3.1.11) of the two bit sets are not 
compared.

Parameters:

obj- the object to compare with

Returns:

true if the objects are the same; false otherwise.

Overrides:

equals in class Object    (I-§1.12.3).
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BitSet.get
    

public boolean get(int  bit)

Parameters:

bit- the bit index
Returns:

the value of the bit with the specified index.
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BitSet.hashCode
    

public int hashCode()

Returns:

a hash code value for this bit set.

Overrides:

hashCode in class Object    (I-§1.12.6).

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



BitSet.or
    

public void or(BitSet  set)

Performs a logical or of this bit set with the bit set argument. This bit set is modified so that a 
bit in it has the value true if it either already had the value true or the corresponding bit in the bit
set argument has the value true.

Parameters:

set- a bit set 
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BitSet.set
    

public void set(int  bit)

Sets the bit specified by the index to true.

Parameters:

bit- a bit index
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BitSet.size
    

public int size()

Returns:

the number of bits currently in this bit set.
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BitSet.toString
    

public String toString()

Returns:

a string representation of this bit set.

Overrides:

toString in class Object    (I-§1.12.9).
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BitSet.xor
    

public void xor(BitSet  set)

Performs a logical xor of this bit set with the bit set argument. This bit set is modified so that a
bit in it has the value true if one of the following statements holds:

· The bit initially has the value true, and the corresponding bit in the argument has the value 
false.

 

· The bit initially has the value false, and the corresponding bit in the argument has the value 
true.

 

Parameters:

set- a bit set 

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



§3.2 Class Date
 

public  class  java.util.Date
    extends  java.lang.Object  (I-§1.12)
{
        // Constructors
    public Date(); §3.2.1
    public Date(int  year, int  month, int  date); §3.2.2
    public Date(int  year, int  month, int  date, §3.2.3
                            int  hrs, int  min);
    public Date(int  year, int  month, int  date, §3.2.4
                            int  hrs, int  min, int  sec);
    public Date(long  date); §3.2.5
    public Date(String  s); §3.2.6

        // Methods
    public boolean after(Date  when); §3.2.7
    public boolean before(Date  when); §3.2.8
    public boolean equals(Object  obj); §3.2.9
    public int getDate(); §3.2.10
    public int getDay(); §3.2.11
    public int getHours(); §3.2.12
    public int getMinutes(); §3.2.13
    public int getMonth(); §3.2.14
    public int getSeconds(); §3.2.15
    public long getTime(); §3.2.16
    public int getTimezoneOffset();§3.2.17
    public int getYear(); §3.2.18
    public int hashCode(); §3.2.19
    public static long parse(String  s); §3.2.20
    public void setDate(int  date);§3.2.21
    public void setHours(int  hours); §3.2.22
    public void setMinutes(int  minutes);§3.2.23
    public void setMonth(int  month); §3.2.24
    public void setSeconds(int  seconds);§3.2.25
    public void setTime(long  time); §3.2.26
    public void setYear(int  year);§3.2.27
    public String toGMTString(); §3.2.28
    public String toLocaleString();§3.2.29
    public String toString();§3.2.30
    public static long UTC(int  year, int  month, int  date, §3.2.31
                                        int  hrs, int  min, int  sec);
}

The class Date provides an abstraction of dates and times. Dates may be constructed from a year, 
month, date (day of month), hour, minute, and second. Those six components, as well as the day of 



the week, may be extracted from a date. Dates may also be compared and converted to a readable 
string form. A date is represented to a precision of one millisecond.

To print today's date:

System.out.println("today = " + new Date());

To find out the day of the week for some particular date, for example, January 16, 1963:

new Date(63, 0, 16).getDay()

While the Date class is intended to reflect UTC (Coordinated Universal Time), it may not do so 
exactly, depending on the host environment of the Java Virtual Machine. Nearly all modern operating 
systems assume that 1 day = 24 x 60 x 60 = 86400 seconds in all cases. In UTC, however, about
once every year or two there is an extra second, called a "leap second." The leap second is always 
added as the last second of the day, and always on December 31 or June 30. For example, the last 
minute of the year 1995 was 61 seconds long, thanks to an added leap second. Most computer 
clocks are not accurate enough to be able to reflect the leap-second distinction. 

Some computer standards are defined in terms of GMT (Greenwich Mean Time), which is equivalent 
to UT (Universal Time).    GMT is the "civil" name for the standard; UT is the "scientific" name for the 
same standard. The distinction between UTC and UT is that UTC is based on an atomic clock and 
UT is based on astronomical observations, which for all practical purposes is an invisibly fine hair to 
split. Because the earth's rotation is not uniform-it slows down and speeds up in complicated ways; 
UT does not always flow uniformly. Leap seconds are introduced as needed into UTC so as to keep 
UTC within 0.9 seconds of UT1, which is a version of UT with certain corrections applied. There are 
other time and date systems as well; for example, the time scale used by GPS (the satellite-based 
Global Positioning System) is synchronized to UTC but is not adjusted for leap seconds. An 
interesting source of further information is the US Naval Observatory, particularly the Directorate of 
Time at

 

http://tycho.usno.navy.mil

and their definitions of "Systems of Time" at
 

http://tycho.usno.navy.mil/systime.html

In all methods of class Date that accept or return year, month, date, hours, minutes, and seconds 
values, the following representations are used:

· A year y is represented by the integer y - 1900.
· A month is represented by an integer form 0 to 11; 0 is January, 1 is February, and so on; thus 11

is December.
· A date (day of month) is represented by an integer from 1 to 31 in the usual manner.
· An hour is represented by an integer from 0 to 23. Thus the hour from midnight to 1 AM is hour 0,

and the hour from noon to 1 PM is hour 12.
· A minute is represented by an integer from 0 to 59 in the usual manner.
· A second is represented by an integer from 0 to 60; the value 60 occurs only for leap seconds 

and even then only in Java implementations that actually track leap seconds correctly.
 



In all cases, arguments given to methods for these purposes need not fall within the indicated 
ranges; for example, a date may be specified as January 32 and is interpreted as meaning February 
1.
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Date.Date
    

public Date()

Allocates a Date object and initializes it so that it represents the time at which it was allocated 
measured to the nearest millisecond.

See Also:

currentTimeMillis (I-§1.18.5) in class System.

public Date(int  year, int  month, int  date)

Allocates a Date object and initializes it so that it represents midnight, local time, at the 
beginning of the day specified by the year, month, and date arguments.

Parameters:

year- the year minus 1900

month- a month between 0-11

date- day of the month between 1-31

public Date(int  year, int  month, int  date, int  hrs,   int  min)

Allocates a Date object and initializes it so that it represents the specified hour and minute, 
local time, of the date specified by the year, month, and date arguments.

Parameters:

year- the year minus 1900

month- a month between 0-11

date- day of the month between 1-31

hrs- hours between 0-23
min- minutes between 0-59



public Date(int  year, int  month, int  date, int  hrs, int  min, int  sec)

Allocates a Date object and initializes it so that it represents the specified hour, minute, and 
second, local time of the date specified by the year, month, and date arguments.

Parameters:

year- the year minus 1900

month- a month between 0-11

date- day of the month between 1-31

hrs- hours between 0-23
min- minutes between 0-59

sec- seconds between 0-59

public Date(long  date)

Allocates a Date object and initializes it to represent the specified number of milliseconds 
since January 1, 1970, 00:00:00GMT.

Parameters:

date- milliseconds since January 1, 1970, 00:00:00 GMT

See Also:

currentTimeMillis (I-§1.18.5) in class System.

public Date(String  s)

Allocates a Date object and initializes it so that it represents the date and time indicated by the
string s, which is interpreted as if by the parse method (I-§3.2.20).

Parameters:

s- a string representation of the date



{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Date.after
    

public boolean after(Date  when)

Parameters:

when- a date
Returns:

true if this date is after the argument date; false otherwise.
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Date.before
    

public boolean before(Date  when)

Parameters:

when- a date
Returns:

true if this date is before the argument date; false otherwise.
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Date.equals
    

public boolean equals(Object  obj)

The result is true if the argument is not null and is a Date object that represents the same 
point in time, to the millisecond, as this object. 

Thus two Date objects are equal if the getTime method (I-§3.2.16) returns the same long 
value for both.

Parameters:

obj- the object to compare with

Returns:

true if the objects are the same; false otherwise.

Overrides:

equals in class Object    (I-§1.12.3).
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Date.getDate
    

public int getDate()

Returns:

the day of the month represented by this date. The value returned is between 1 and 31.
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Date.getDay
    

public int getDay()

Returns:

the day of the week represented by this date. The value returned is between 0 and 6, where 0 
represents Sunday.
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Date.getHours
    

public int getHours()

Returns:

the hour represented by this date. The value returned is between 0 and 23, where 0 represents 
midnight.
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Date.getMinutes
    

public int getMinutes()

Returns:

the number of minutes past the hour represented by this date. The value returned is between 0 
and 59.
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Date.getMonth
    

public int getMonth()

Returns:

the month represented by this date. The value returned is between 0 and 11, with the value 0 
representing January.
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Date.getSeconds
    

public int getSeconds()

Returns:

the number of seconds past the minute represented by this date. The value returned is between
0 and 60. The value 60 can only occur on those Java Virtual Machines that take leap seconds 
into account.
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Date.getTime
    

public long getTime()

Returns:

the number of milliseconds since January 1, 1970, 00:00:00 GMT, represented by this date.
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Date.getTimezoneOffset
    

public int getTimezoneOffset()

Determines the local time zone offset. The time zone noffset is the number of minutes that 
must be added to Greenwich Mean Time to give the local time zone. This value includes the 
correction, if necessary, for daylight savings time.

Returns:

the time zone offset, in minutes, for the current locale. 

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Date.getYear
    

public int getYear()

Returns:

the year represented by this date, minus 1900.
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Date.hashCode
    

public int hashCode()

Returns:

a hash code value for this object. 
Overrides:

hashCode in class Object    (I-§1.12.6).
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Date.parse
    

public static long parse(String  s)

Given a string representing a time, parses it and returns the time value. This method 
recognizes most standard syntypes.

It accepts many syntypes; in particular, it recognizes the IETF standard date syntax: "Sat, 12 
Aug 1995 13:30:00 GMT." It also understands the continental US time zone abbreviations, but 
for general use, a time zone offset should be used: "Sat, 12 Aug 1995 13:30:00 GMT+0430" (4 
hours, 30 minutes west of the Greenwich meridian). If no time zone is specified, the local time 
zone is assumed. GMT and UTC are considered equivalent.

Parameters:

s- a string to be parsed as a date
Returns:

the number of milliseconds since January 1, 1970, 00:00:00 GMT, represented by the string 
argument.
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Date.setDate
    

public void setDate(int  date)

Sets the day of the month of this date to the specified value.

Parameters:

date- the day value
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Date.setHours
    

public void setHours(int  hours)

Sets the hour of this date to the specified value.

Parameters:

hours- the hour value
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Date.setMinutes
    

public void setMinutes(int  minutes)

Sets the minutes of this date to the specified value.

Parameters:

minutes- the value of the minutes
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Date.setMonth
    

public void setMonth(int  month)

Sets the month of this date to the specified value.

Parameters:

month- the month value (0-11)
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Date.setSeconds
    

public void setSeconds(int  seconds)

Sets the seconds of this date to the specified value.

Parameters:

seconds- the second value
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Date.setTime
    

public void setTime(long  time)

Sets this date to represent the specified number of milliseconds since January 1, 1970 00:00:00
GMT.

Parameters:

time- A number of milliseconds

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Date.setYear
    

public void setYear(int  year)

Sets the year of this date to be the specified value plus 1900.

Parameters:

year- the year value
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Date.toGMTString
    

public String toGMTString()

Creates a string representation of this date. The result is of the form:

"12 Aug 1995 02:30:00 GMT" 

the day of the month is always one or two digits. The other fields have exactly the width shown. 
The time zone is always given as "GMT."

Returns:

A string represention of this date, using the Internet GMT conventions.
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Date.toLocaleString
    

public String toLocaleString()

Creates a string representation of this date in an implementation-dependent form. The intent is 
that the form should be familiar to the user of the Java application, wherever it may happen to 
be running. The intent is comparible to that of the %c format supported by the strftime() 
function of ISO    C.

Returns:

A string representation of this date, using the locale conventions.
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Date.toString
    

public String toString()

Creates a canonical string representation of the date. The result is of the form "Sat Aug 12 
02:30:00 PDT 1995."

Returns:

A string representation of this date. 

Overrides:

toString in class Object    (I-§1.12.9).
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Date.UTC
    

public static long 

UTC(int  year, int  month, int  date,  int  hrs, int  min,  int  sec)

Determines the date and time based on the arguments. The arguments are interpreted in UTC, 
not in the local time zone.

Parameters:

year- the year minus 1900

month- a month between 0-11

date- day of the month between 1-31

hrs- hours between 0-23
min- minutes between 0-59

sec- seconds between 0-59
Returns:

the number of seconds since January 1, 1970, 00:00:00 GMT, for the date and time specified 
by the arguments. 
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§3.3 Class Dictionary
 

public  abstract  class  java.util.Dictionary
    extends  java.lang.Object  (I-§1.12)
{
        // Constructors
    public Dictionary(); §3.3.1

        // Methods
    public abstract Enumeration elements(); §3.3.2
    public abstract Object get(Object  key); §3.3.3
    public abstract boolean isEmpty(); §3.3.4
    public abstract Enumeration keys(); §3.3.5
    public abstract Object put(Object  key, Object  value) §3.3.6
    public abstract Object remove(Object  key);§3.3.7
    public abstract int size(); §3.3.8
}

The Dictionary class is the abstract parent of any class, such as Hashtable (I-§3.4), which maps 
keys to values. Any non-null object can be used as a key and as a value.
As a rule, the equals method (I-§1.12.3) should be used by implements of this class to decide if 
two keys are the same.

See Also:

hashCode in class Object    (I-§1.12.6).
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Dictionary.Dictionary
    

public Dictionary()

The default constructor.
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Dictionary.elements
    

public abstract Enumeration elements()

Returns:

An enumeration (I-§3.11) of the values in the dictionary.
See Also:

keys    (I-§3.3.5).
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Dictionary.get
    

public abstract Object get(Object  key)

Parameters:

key- a key in this dictionary
Returns:

the value to which the key is mapped in this dictionary; null if the key is not mapped to any 
value is this dictionary.

See Also:

put    (I-§3.3.6).
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Dictionary.isEmpty
    

public abstract boolean isEmpty()

Returns:

true if this dictionary maps no keys to values; false otherwise.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Dictionary.keys
    

public abstract Enumeration keys()

Returns:

An enumeration (I-§3.11) of the keys in this dictionary.
See Also:

elements    (I-§3.3.2).
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Dictionary.put
    

public abstract Object put(Object  key, Object  value)

Maps the specified key to the specified value in this dictionary. Neither the key nor the value 
can be null.

The value can be retrieved by calling the the get method (I-§3.3.3) with a key that is equal 
(I-§1.12.3) to the original key.

Parameters:

key- the hash table key
value- the value

Returns:

the previous value to which the key was mapped in the dictionary, or null if the key did not have 
a previous mapping.

Throws

NullPointerException    (I-§1.40)
If the key or value is null.
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Dictionary.remove
    

public abstract Object remove(Object  key)

Removes the key (and its corresponding value) from this dictionary. This method does nothing 
if the key is not in this dictionary.

Parameters:

key- the key that needs to be removed

Returns:

the value to which the key had been mapped in this dictionary, or null if the key did not have a 
mapping.
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Dictionary.size
    

public abstract int size()

Returns:

the number of keys in this dictionary.
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§3.4 Class Hashtable
 

public  class  java.util.Hashtable
    extends  java.util.Dictionary  (I-§3.3)
    implements java.lang.Cloneable  (I-§1.22)
{
        // Constructors
    public Hashtable();§3.4.1
    public Hashtable(int  initialCapacity); §3.4.2
    public Hashtable(int  initialCapacity, float  loadFactor); §3.4.3

        // Methods
    public void clear(); §3.4.4
    public Object clone(); §3.4.5
    public boolean contains(Object  value); §3.4.6
    public boolean containsKey(Object  key); §3.4.7
    public Enumeration elements(); §3.4.8
    public Object get(Object  key);§3.4.9
    public boolean isEmpty();§3.4.10
    public Enumeration keys(); §3.4.11
    public Object put(Object  key, Object  value); §3.4.12
    protected void rehash(); §3.4.13
    public Object remove(Object  key); §3.4.14
    public int size(); §3.4.15
    public String toString();§3.4.16
}

This class implements a hash table, which maps keys to values. Any non-null object can be used as
a key or as a value.

To successfully store and retrieve objects from a hash table, the objects used as keys must 
implement the hashCode method (I-§1.12.6) and the equals method (I-§1.12.3).
An instance of Hashtable has two parameters that affect its efficiency: its capacity and its load factor.
The load factor should be between 0.0 and 1.0. When the number of entries in the hash table 
exceeds the product of the load factor and the current capacity, the capacity is increased by calling 
the rehash method (I-§3.4.13). Larger load factors use memory more efficiently, at the expense of
larger expected time per lookup. 

If many entries are to be made into a hash table, creating it with a sufficiently large capacity may 
allow the entries to be inserted more efficiently than letting it perform automatic rehashing as needed
to grow the table.

This example creates a hash table of numbers. It uses the names of the numbers as keys: 

Hashtable  numbers  =  new  Hashtable();

numbers.put("one",  new  Integer(1));



numbers.put("two",  new  Integer(2));

numbers.put("three",  new  Integer(3));

To retrieve a number use the following code:
 

Integer  n  =  (Integer)numbers.get("two");
if  (n  !=  null)  {
        System.out.println("two  =  "  +  n);
}
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Hashtable.Hashtable
    

public Hashtable()

Constructs a new empty hash table.

public Hashtable(int  initialCapacity)

Constructs a new, empty hash table with the specified initial capacity.

Parameters:

initialCapacity- the initial capacity of the hash table

public

Hashtable(int  initialCapacity, float  loadFactor)

Constructs a new, empty hash table with the specified initial capacity and the specified load 
factor. 

Parameters:

initialCapacity- the initial size of the hash table
loadFactor- a number between 0.0 and 1.0

Throws

IllegalArgumentException    (I-§1.32)
If the initial capacity is less than or equal to zero, or if the load factor is less than or equal to 
zero.
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Hashtable.clear
    

public void clear()

Clears this hash table so that it contains no keys.
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Hashtable.clone
    

public Object clone()

Creates a shallow copy of this hash table. The keys and values themselves are not cloned.

Returns:

a clone of the hash table.

Overrides:

clone in class Object    (I-§1.12.2).
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Hashtable.contains
    

public boolean contains(Object  value)

Parameters:

value- a value to search for
Returns:

true if some key maps to the value argument in this hash table; false otherwise.
Throws

NullPointerException    (I-§1.40)
If the value is null.

See Also:

containsKey    (I-§3.4.7).
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Hashtable.containsKey
    

public boolean containsKey(Object  key)

Parameters:

key- possible key
Returns:

true if the specified object is a key in this hash table; false otherwise.
See Also:

contains    (I-§3.4.6).
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Hashtable.elements
    

public Enumeration elements()

Returns:

an enumeration (I-§3.11) of the values in this hash table.
Overrides:

elements in class Dictionary    (I-§3.3.2).
See Also:

keys    (I-§3.4.11).
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Hashtable.get
    

public Object get(Object  key)

Parameters:

key- a key in the hash table
Returns:

the value to which the key is mapped in this hash table; null if the key is not mapped to any 
value in this hash table.

Overrides:

get in class Dictionary    (I-§3.3.3).
See Also:

put    (I-§3.4.12).
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Hashtable.isEmpty
    

public boolean isEmpty()

Returns:

true if this hash table maps no keys to values; false otherwise.

Overrides:

isEmpty in class Dictionary    (I-§3.3.4).
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Hashtable.keys
    

public Enumeration keys()

Returns:

an enumeration (I-§3.11) of the keys in this hash table.
Overrides:

keys in class Dictionary    (I-§3.3.5).
See Also:

elements    (I-§3.4.8).
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Hashtable.put
    

public Object put(Object  key, Object  value)

Maps the specified key to the specified value in this hash table. Neither the key nor the value 
can be null.

The value can be retrieved by calling the get method (I-§3.4.9) with a key that is equal (I-
§1.12.3) to the original key.

Parameters:

key- the hash table key
value- the value

Returns:

the previous value of of the specified key in this hash table, or null if it did not have one.

Throws

NullPointerException    (I-§1.40)
If the key or value is null.

Overrides:

put in class Dictionary    (I-§3.3.6).
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Hashtable.rehash
    

protected void rehash()

Rehashes the contents of the hash table into a hash table with a larger capacity. This method 
is called automatically when the number of keys in the hash table exceeds this hash table's 
capacity and load factor.
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Hashtable.remove
    

public Object remove(Object  key)

Removes the key (and its corresponding value) from this hash table. This method does nothing 
if the key is not in the hash table.

Parameters:

key- the key that needs to be removed

Returns:

the value to which the key had been mapped in this hash table, or null if the key did not have a 
mapping.

Overrides:

remove in class Dictionary    (I-§3.3.7).

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Hashtable.size
    

public int size()

Returns:

the number of keys in this hash table.

Overrides:

size in class Dictionary    (I-§3.3.8).
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Hashtable.toString
    

public String toString()

Returns:

a string representation of this hash table.

Overrides:

toString in class Object    (I-§1.12.9).
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§3.5 Class Observable
 

public  class  java.util.Observable
    extends  java.lang.Object  (I-§1.12)
{
        // Constructors
    public Observable(); §3.5.1

        // Methods
    public void addObserver(Observer  o);§3.5.2
    protected void clearChanged(); §3.5.3
    public int countObservers(); §3.5.4
    public void deleteObserver(Observer  o); §3.5.5
    public void deleteObservers(); §3.5.6
    public boolean hasChanged(); §3.5.7
    public void notifyObservers(); §3.5.8
    public void notifyObservers(Object  arg); §3.5.9
    protected void setChanged(); §3.5.10
}

This class represents an observable object, or "data" in the model-view paradigm. It can be 
subclassed to represent an object that the application wants to have observed. 
An observable object can have one or more observers (I-§3.12). After an observerable instance 
changes, an application calling the Observerable's notifyObservers method (§3.5.8, §3.5.9) 
causes all of its observers to be notified of the change by a call to their update method (I-§3.12.1).
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Observable.Observable
    

public Observable()

The default constructor.
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Observable.addObserver
    

public void addObserver(Observer  o)

Adds an observer to the set of observers for this object.

Parameters:

o- an observer to be added
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Observable.clearChanged
    

protected void clearChanged()

Indicates that this object has no longer changed, or that it has already notified all of its 
observers of its most recent change. This method is called automatically by the 
notifyObservers methods (§3.5.8, §3.5.9).
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Observable.countObservers
    

public int countObservers()

Returns:

the number of observers of this object.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Observable.deleteObserver
    

public void deleteObserver(Observer  o)

Deletes an observer from the set of observers of this object.

Parameters:

o- the observer to be deleted
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Observable.deleteObservers
    

public void deleteObservers()

Clears the observer list so that this object no longer has any observers.
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Observable.hasChanged
    

public boolean hasChanged()

Determines if this object has changed.

Returns:

true if the setChanged method (I-§3.5.10) has been called more recently than the 
clearChanged (I-§3.5.3) method on this object; false otherwise.
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Observable.notifyObservers
    

public void notifyObservers()

If this object has changed, as indicated by the hasChanged method (I-§3.5.7), then notify 
all of its observers and then call the clearChanged method (I-§3.5.3) to indicate that this 
object has no longer changed.

Each observer has its update method (I-§3.12.1) called with two arguments: the observable 
object and null.

public void notifyObservers(Object  arg)

If this object has changed, as indicated by the hasChanged method (I-§3.5.7), then notify 
all of its observers and then call the clearChanged method (I-§3.5.3) to indicate that this 
object has no longer changed.

Each observer has its update method (I-§3.12.1) called with two arguments: the observable 
object and the arg argument.

Parameters:

arg- any object
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Observable.setChanged
    

protected void setChanged()

Indicates that this object has changed.
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§3.6 Class Properties
 

public  class  java.util.Properties
    extends  java.util.Hashtable  (I-§3.4)
{
        // Fields
    protected Properties defaults; §3.6.1

        // Constructors
    public Properties(); §3.6.2
    public Properties(Properties  defaults); §3.6.3

        // Methods
    public String getProperty(String  key); §3.6.4
    public String getProperty(String  key, String  defaultValue); §3.6.5
    public void list(PrintStream  out); §3.6.6
    public void load(InputStream  in); §3.6.7
    public Enumeration propertyNames(); §3.6.8
    public void save(OutputStream  out, String  header); §3.6.9
}

The Properties class represents a persistent set of properties. The Properties can be saved to a 
stream or loaded from a stream. Each key and and its corresponding value in the property list is a 
string.

A property list can contain another property list as its "defaults"; this second property list is searched 
if the property key is not found in the original property list. 
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Properties.defaults
    

protected Properties defaults

A property list which contains contains default values for any keys not found in this property list.
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Properties.Properties
    

public Properties()

Creates an empty property list with no default values.

public Properties(Properties  defaults)

Creates an empty property list with the specified defaults.

Parameters:

defaults- the defaults
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Properties.getProperty
    

public String getProperty(String  key)

Searches for the property with the specified key in this property list.

Parameters:

key- the property key
Returns:

the value in this property list with the specified key value. If the key is not found in this property 
list, the default property list (I-§3.6.1), and its defaults, recursively, are then checked. The 
method returns null if the property is not found.

public String getProperty(String  key, String  defaultValue)

Searches for the property with the specified key in this property list.

Parameters:

key- the hash table key
defaultValue- a default value

Returns:

the value in this property list with the specified key value. If the key is not found in this property 
list, the default property list (I-§3.6.1), and its defaults, recursively, are then checked. The 
method returns the default value argument if the property is not found.
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Properties.list
    

public void list(PrintStream  out)

Prints this property list out to the specified output stream. This method is useful for debugging.

Parameters:

out- an output stream
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Properties.load
    

public void load(InputStream  in)
throws IOException

Reads a property list from an input stream.

Parameters:

in- the input stream
Throws

IOException    (I-§2.29)
If an error occurred when reading from the input stream.
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Properties.propertyNames
    

public Enumeration propertyNames()

Returns:

An enumeration (I-§3.11) of all the keys in this property list, including the keys in the default 
property list (I-§3.6.1).
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Properties.save
    

public void save(OutputStream  out, String  header)

Stores this property list to the specified output stream. The string header is printed as a 
comment at the beginning of the stream.

Parameters:

out- an output stream
header- a description of the property list
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§3.7 Class Random
 

public  class  java.util.Random
    extends  java.lang.Object  (I-§1.12)
{
        // Constructors
    public Random(); §3.7.1
    public Random(long  seed); §3.7.2

        // Methods
    public double nextDouble(); §3.7.3
    public float nextFloat();§3.7.4
    public double nextGaussian(); §3.7.5
    public int nextInt(); §3.7.6
    public long nextLong(); §3.7.7
    public void setSeed(long  seed); §3.7.8
}

An instance of this class is used to generate a stream of pseudo-random numbers. The class uses a 
48-bit seed, which is modified using a linear congruential formula. See Donald Knuth, The Art of 
Computer Programming, Volume 2, Section 3.2.1. 

If two instances of Random are created with the same seed, and the same sequence of method calls
is made for each, they will generate and return identical sequences of numbers. 

Many applications will find the random method (I-§1.10.26) in class Math simpler to use.
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Random.Random
    

public Random()

Creates a new random number generator. Its seed is initialized to a value based on the current 
time (I-§1.18.5).

public Random(long  seed)

Creates a new random number generator using a single long seed.

Parameters:

seed- the initial seed
See Also:

setSeed    (I-§3.7.8).
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Random.nextDouble
    

public double nextDouble()

Returns:

the next pseudorandom, uniformally distributed double value between 0.0 and 1.0 from this 
random number generator's sequence.
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Random.nextFloat
    

public float nextFloat()

Returns:

the next pseudorandom, uniformally distributed float value between 0.0 and 1.0 from this 
random number generator's sequence.
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Random.nextGaussian
    

public double nextGaussian()

Returns:

the next pseudorandom, Gaussian ("normally") distributed double value with mean 0.0 and 
standard deviation 1.0 from this random number generator's sequence.
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Random.nextInt
    

public int nextInt()

Returns:

the next pseudorandom, uniformally distributed int value from this random number generator's 
sequence.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Random.nextLong
    

public long nextLong()

Returns:

the nextpseudorandom, uniformally distributed long value from this random number generator's
sequence.
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Random.setSeed
    

public void setSeed(long  seed)

Sets the seed of this random number generator using a single long seed.

Parameters:

seed- the initial seed
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§3.8 Class Stack
 

public  class  java.util.Stack
    extends  java.util.Vector  (I-§3.10)
{
        // Constructors
    public Stack(); §3.8.1

        // Methods
    public boolean empty(); §3.8.2
    public Object peek(); §3.8.3
    public Object pop(); §3.8.4
    public Object push(Object  item); §3.8.5
    public int search(Object  o); §3.8.6
}

The Stack class represents a last-in-first-out (LIFO) stack of objects.
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Stack.Stack
    

public Stack()

Creates a new stack with no elements.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Stack.empty
    

public boolean empty()

Returns:

true if this stack is empty; false otherwise.
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Stack.peek
    

public Object peek()

Looks at the object at the top of this stack without removing it from the stack.

Returns:

the object at the top of this stack. 
Throws

EmptyStackException    (I-§3.13)
If this stack is empty.
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Stack.pop
    

public Object pop()

Removes the object at the top of this stack and returns that object as the value of this 
function.

Returns:

The object at the top of this stack.
Throws

EmptyStackException    (I-§3.13)
If this stack is empty.
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Stack.push
    

public Object push(Object  item)

Pushes an item onto the top of this stack.

Parameters:

item- the item to be pushed onto this stack.
Returns:

the item argument.
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Stack.search
    

public int search(Object  o)

Determines if an object is on this stack.

Parameters:

o- the desired object
Returns:

The distance from the top of the stack at which the object is located; the return value -1 
indicates that the object is not on the stack.
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§3.9 Class StringTokenizer
 

public  class  java.util.StringTokenizer
    extends  java.lang.Object  (I-§1.12)
    implements java.util.Enumeration  (I-§3.11)
{
        // Constructors
    public StringTokenizer(String  str); §3.9.1
    public StringTokenizer(String  str, String  delim); §3.9.2
    public StringTokenizer(String  str, String  delim, §3.9.3
                                      boolean  returnTokens);
        // Methods
    public int countTokens();§3.9.4
    public boolean hasMoreElements(); §3.9.5
    public boolean hasMoreTokens();§3.9.6
    public Object nextElement(); §3.9.7
    public String nextToken(); §3.9.8
    public String nextToken(String  delim); §3.9.9
}

The string tokenizer class allows an application to break a string into tokens. The tokenization 
method is much simpler than the one used by the StreamTokenizer class (I-§2.22). The 
StringTokenizer methods do not distinguish among identifiers, numbers, and quoted strings, nor does
it recognize and skip comments.

The set of delimiters (the characters that separate tokens) may be specified either at creation time 
or on a per-token basis.

An instance of StringTokenizer behaves in one of two ways, depending on whether it was created 
with the returnTokens flag having the value true or false:
· If the flag is false, delimiter characters merely serve to separate tokens. A token is a maximal 

sequence of consecutive characters that are delimiters.
· If the flag is true, delimiters characters are considered to be tokens. A token is either one 

delimiter character, or a maximal sequence of consecutive characters that are not delimiters.
 

The following is one example of the use of the tokenizer. The code: 

StringTokenizer  st  =  new  StringTokenizer("this  is  a  test");
while  (st.hasMoreTokens())  {
        println(st.nextToken());
}

Prints the following output:



this
is
a
test
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StringTokenizer.StringTokenizer
    

public StringTokenizer(String  str)

Constructs a string tokenizer for the specified string. The tokenizer uses the default delimiter 
set, which is " \t\n\r", the space character, the tab character, the newline character, and the 
carriage return character.

Parameters:

str- a string to be parsed

public StringTokenizer(String  str, String  delim)

Constructs a string tokenizer for the specified string. The characters in the delim argument 
are the delimiters for separating tokens.

Parameters:

str- a string to be parsed
delim- the delimiters

public StringTokenizer(String  str, String  delim, boolean  returnTokens)

Constructs a string tokenizer for the specified string. The characters in the delim argument 
are the delimiters for separating tokens.

If the returnTokens flag is true, then the delimiter characters are also returned as tokens. 
Each delimiter is returned as a string of length one. If the flag is false, the delimiter 
characters are skipped and only serve as separators between tokens.

Parameters:

str- a string to be parsed
delim- the delimiters



returnTokens- flag indicating whether to return the delimiters as tokens
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StringTokenizer.countTokens
    

public int countTokens()

Calculates the number of times that this tokenizer's nextToken method (I-§3.9.8) can be 
called before it generates an exception.

Returns:

the number of tokens remaining in the string using the current delimiter set.
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StringTokenizer.hasMoreElements
    

public boolean hasMoreElements()

This method returns the same value as the following hasMoreTokens method. It exists so that 
this class can implement the enumeration (I-§3.11) interface.

Returns:

true if there are more tokens; false otherwise.
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StringTokenizer.hasMoreTokens
    

public boolean hasMoreTokens()

Returns:

true if there are more tokens available from this tokenizer's string; false otherwise.
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StringTokenizer.nextElement
    

public Object nextElement()

This method returns the same value as the following nextToken method, except that its 
declared return value is Object rather than String. It exists so that this class can implement the 
enumeration (I-§3.11) interface.

Returns:

the next token in the string.

Throws

NoSuchElementException    (I-§3.14)
If there are no more tokens in this tokenizer's string.
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StringTokenizer.nextToken
    

public String nextToken()

Returns:

the next token from this string tokenizer.

Throws

NoSuchElementException    (I-§3.14)
If there are no more tokens in this tokenizer's string.

public String nextToken(String  delim)

Gets the next token in this string tokenizer's string. The new delimiter set remains the default 
after this call.

Parameters:

delim- the new delimiters

Returns:

the next token, after switching to the new delimiter set.
Throws

NoSuchElementException    (I-§3.14)
If there are no more tokens in the string.
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§3.10 Class Vector
 

public  class  java.util.Vector
    extends  java.lang.Object  (I-§1.12)
    implements java.lang.Cloneable  (I-§1.22)
{
        // Fields
    protected int capacityIncrement; §3.10.1
    protected int elementCount; §3.10.2
    protected Object elementData[];§3.10.3

        // Constructors
    public Vector(); §3.10.4
    public Vector(int  initialCapacity); §3.10.5
    public Vector(int  initialCapacity, §3.10.6
                      int  capacityIncrement);

        // Methods
    public final void addElement(Object  obj); §3.10.7
    public final int capacity(); §3.10.8
    public Object clone(); §3.10.9
    public final boolean contains(Object  elem); §3.10.10
    public final void copyInto(Object  anArray[]); §3.10.11
    public final Object elementAt(int  index); §3.10.12
    public final Enumeration elements(); §3.10.13
    public final void ensureCapacity(int  minCapacity) §3.10.14
    public final Object firstElement(); §3.10.15
    public final int indexOf(Object  elem); §3.10.16
    public final int indexOf(Object  elem, int  index); §3.10.17
    public final void insertElementAt(Object  obj, int  index); §3.10.18
    public final boolean isEmpty();§3.10.19
    public final Object lastElement(); §3.10.20
    public final int lastIndexOf(Object  elem);§3.10.21
    public final int lastIndexOf(Object  elem, int  index);§3.10.22
    public final void removeAllElements(); §3.10.23
    public final boolean removeElement(Object  obj); §3.10.24
    public final void removeElementAt(int  index); §3.10.25
    public final void setElementAt(Object  obj, int  index); §3.10.26
    public final void setSize(int  newSize); §3.10.27
    public final int size(); §3.10.28
    public final String toString();§3.10.29
    public final void trimToSize();§3.10.30
}

The Vector class implements a growable array of objects. Like an array, it contains components 
that can be accessed using an integer index. However, the size of a Vector can grow or shrink as 



needed to accommodate adding and removing items after the Vector has been created.

Each vector tries to optimize storage management by maintaining a capacity and a 
capacityIncrement. The capacity is always at least as large as the vector size; it is usually larger 
because as components are added to the vector, the vector's storage increases in chunks the size of
capacityIncrement. An application can increase the capacity of a vector before inserting a large 
number of components; this reduces the amount of incremental reallocation.
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Vector.capacityIncrement
    

protected int capacityIncrement

The amount by which the capacity of the vector is automatically incremented when its size 
becomes greater than its capacity. If the capacity is 0, the capacity of the vector is doubled 
each time it needs to grow.
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Vector.elementCount
    

protected int elementCount

The number of valid components in the vector.
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Vector.elementData
    

protected Object elementData[]

The array buffer into which the components of the vector are stored. The length of this array 
buffer is the (current) capacity of the vector.
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Vector.Vector
    

public Vector()

Constructs an empty vector.

public Vector(int  initialCapacity)

Constructs an empty vector. Its initial capacity is the specified argument size.

Parameters:

initialCapacity- the initial capacity of the vector

public Vector(int  initialCapacity, int  capacityIncrement)

Constructs an empty vector with the specified capacity and the specified capacity increment.

Parameters:

initialCapacity- the initial capacity of the vector
capacityIncrement- the amount by which the capacity is increased when the vector 
overflows
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Vector.addElement
    

public final void addElement(Object  obj)

Adds the specified component to the end of this vector, increasing its size by one. The capacity 
of this vector is increased if its size becomes greater than its capacity.

Parameters:

obj- the component to be added
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Vector.capacity
    

public final int capacity()

Returns:

the current capacity of this vector.
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Vector.clone
    

public Object clone()

Returns:

a clone of this vector.

Overrides:

clone() in class Object    (I-§1.12.2).

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Vector.contains
    

public final boolean contains(Object  elem)

Parameters:

elem- an object
Returns:

true if the specified object is a component in this vector; false otherwise.
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Vector.copyInto
    

public final void copyInto(Object  anArray[])

Copies the components of this vector into the specified array. The array must be big enough 
to hold all the objects in this vector.

Parameters:

anArray- the array into which the components get copied
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Vector.elementAt
    

public final Object elementAt(int  index)

Parameters:

index- an index into this vector
Returns:

the component at the specified index.

Throws

ArrayIndexOutOfBoundsException    (I-§1.25)
If an invalid index was given.
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Vector.elements
    

public final Enumeration elements()

Returns:

an enumeration (I-§3.11) of the components of this vector.
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Vector.ensureCapacity
    

public final void ensureCapacity(int  minCapacity)

Increases the capacity of this vector, if necessary, to ensure that it can hold at least the number 
of components specified by the minimum capacity argument.

Parameters:

minCapacity- the desired minimum capacity
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Vector.firstElement
    

public final Object firstElement()

Returns:

the first component of this vector.

Throws

NoSuchElementException    (I-§3.14)
If this vector has no components.
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Vector.indexOf
    

public final int indexOf(Object  elem)

Parameters:

elem- an object
Returns:

the index of the first occurrence of the argument in this vector; returns -1 if the object is not 
found.

public final int indexOf(Object  elem, int  index)

Parameters:

elem- an object
index- the index where to start searching

Returns:

the index of the first occurrence of the object argument in this vector at position index or 
later in the vector; returns -1 if the object is not found.
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Vector.insertElementAt
    

public final void insertElementAt(Object  obj, int  index)

Inserts the specified object as a component in this vector at the specified index. Each 
component in this vector with an index greater or equal to the specified index is shifted upward 
to have an index one greater than the value it had previously. 

The index must be a value greater than or equal to 0 and less than or equal to the current size 
(I-§3.10.28)of the vector.

Parameters:

obj- the component to insert

index- where to insert the new component

Throws

ArrayIndexOutOfBoundsException    (I-§1.25)
If the index was invalid.
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Vector.isEmpty
    

public final boolean isEmpty()

Returns:

true if this vector has no components; false otherwise.
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Vector.lastElement
    

public final Object lastElement()

Returns:

the last component of the vector, i.e. the component at index size() - 1.
Throws

NoSuchElementException    (I-§3.14)
If this vector is empty.
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Vector.lastIndexOf
    

public final int lastIndexOf(Object  elem)

Parameters:

elem- the desired component

Returns:

the index of the last occurrence of the argument in this vector; returns -1 if the object is not 
found.

public final int lastIndexOf(Object  elem, int  index)

Searches backwards for the specified object, starting from the specified index and returns an 
index to it.

Parameters:

elem- the desired component

index- the index where to start searching
Returns:

the index of the last occurrence of the object argument in this vector at position less than 
index in the vector; returns -1 if the object is not found.
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Vector.removeAllElements
    

public final void removeAllElements()

Removes all components from this vector and sets its size to zero.
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Vector.removeElement
    

public final boolean removeElement(Object  obj)

Removes the first occurrence of the argument from this vector. If the object is found in this 
vector, each component in the vector with an index greater or equal to the object's index is 
shifted downward to have an index one smaller than the value it had previously.

Parameters:

obj- the component to be removed

Returns:

true if the argument was a component of this vector; false otherwise.
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Vector.removeElementAt
    

public final void removeElementAt(int  index)

Deletes the component at the specified index. Each component in this vector with an index 
greater or equal to the specified index is shifted downward to have an index one smaller than 
the value it had previously.

The index must be a value greater than or equal to 0 and less than the current size (I-
§3.10.28) of the vector.

Parameters:

index- the index of the object to remove

Throws

ArrayIndexOutOfBoundsException    (I-§1.25)
If the index was invalid.
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Vector.setElementAt
    

public final void setElementAt(Object  obj, int  index)

Sets the component at the specified index of this vector to be the specified object. The previous
component at that position is discarded.

The index must be a value greater than or equal to 0 and less than the current size (I-
§3.10.28) of the vector.

Parameters:

obj- what the component is to be set to

index- the specified index
Throws

ArrayIndexOutOfBoundsException    (I-§1.25)
If the index was invalid.
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Vector.setSize
    

public final void setSize(int  newSize)

Sets the size of this vector. If the new size is greater than the current size, new null items are 
added to the end of the vector. If the new size is less than the current size, all components at 
index newSize and greater are discarded.

Parameters:

newSize- the new size of this vector
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Vector.size
    

public final int size()

Returns:

the number of components in this vector.
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Vector.toString
    

public final String toString()

Creates a string representation of this vector.

Returns:

a string representation of this vector.

Overrides:

toString in class Object    (I-§1.12.9).
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Vector.trimToSize
    

public final void trimToSize()

Trims the capacity of this vector to be the vector's current size (I-§3.10.28). An application 
can use this operation to minimize the storage of a vector.
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§3.11 Interface Enumeration
 

public  interface  java.util.Enumeration
{
        // Methods
    public abstract boolean hasMoreElements(); §3.11.1
    public abstract Object nextElement();§3.11.2
}

An object that implements the Enumeration interface generates a series of elements, one at a time. 
Successive calls to the nextElement method (I-§3.11.2) return successive elements of the series.

For example, to print all elements of a Vector v: 

for  (Enumeration  e  =  v.elements()  ;  e.hasMoreElements()  ;)  {

        System.out.println(e.nextElement());
}

Methods are provided to enumerate through the elements of a vector (I-§3.10.13), the keys of a 
hash table (I-§3.4.11), and the values in a hash table (I-§3.4.8). Enumerations are also used to 
specify the input streams to a SequenceInputStream (I-§2.21)
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Enumeration.hasMoreElements
    

public abstract boolean hasMoreElements()

Returns:

true if this enumeration contains more elements; false otherwise.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Enumeration.nextElement
    

public abstract Object nextElement()

Returns:

the next element of this enumeration. 

Throws

NoSuchElementException    (I-§3.14)
If no more elements exist.
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§3.12 Interface Observer
 

public  interface  java.util.Observer
{
        // Methods
    public abstract void update(Observable  o, Object  arg); §3.12.1
}

A class can implement the Observer interface when it wants to be informed if observable (I-§3.5) 
objects change.
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Observer.update
    

public abstract void update(Observable  o, Object  arg)

This method is called whenever the observed object is changed. An application calls an 
observable object's notifyObservers method (§3.5.8, §3.5.9) to have all the object's 
observers notified of the change.

Parameters:

o- the observable object
arg- an argument passed to the notifyObservers method
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§3.13 Class EmptyStackException
 

public  class  java.util.EmptyStackException
    extends  java.lang.RuntimeException  (I-§1.42)
{
        // Constructors
    public EmptyStackException(); §3.13.1
}

Thrown by methods in the Stack class (I-§3.8) to indicate that the stack is empty.
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EmptyStackException.EmptyStackException
    

public EmptyStackException()

Constructs a new EmptyStackException with no detail message. 
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§3.14 Class NoSuchElementException
 

public  class  java.util.NoSuchElementException
    extends  java.lang.RuntimeException  (I-§1.42)
{
        // Constructors
    public NoSuchElementException(); §3.14.1
    public NoSuchElementException(String  s); §3.14.2
}

Thrown by the nextElement method (I-§3.11.2) of an Enumeration to indicate that there are no 
more elements in the enumeration.
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NoSuchElementException.NoSuchElementException
    

public NoSuchElementException()

Constructs a NoSuchElementException with no detail message. 

public NoSuchElementException(String  s)

Constructs a NoSuchElementException with the specified detail message.

Parameters:

s- the detail message
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Package java.net
 

Classes
4.1    Class ContentHandler
4.2    Class DatagramPacket
4.3    Class DatagramSocket
4.4    Class InetAddress
4.5    Class ServerSocket
4.6    Class Socket
4.7    Class SocketImpl
4.8    Class URL
4.9    Class URLConnection
4.10    Class URLEncoder
4.11    Class URLStreamHandler

Interfaces
4.12    Interface ContentHandlerFactory
4.13    Interface SocketImplFactory
4.14    Interface URLStreamHandlerFactory

Exceptions
4.15    Class MalformedURLException
4.16    Class ProtocolException
4.17    Class SocketException
4.18    Class UnknownHostException
4.19    Class UnknownServiceException
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§4.1 Class ContentHandler
 

public  abstract  class  java.net.ContentHandler
    extends  java.lang.Object  (I-§1.12)
{
        // Constructors
    public ContentHandler(); §4.1.1

        // Methods
    public abstract Object getContent(URLConnection  urlc);§4.1.2
}

The abstract class ContentHandler is the superclass of all classes that reads an Object from a 
URLConnection (I-§4.9).
An application does not generally call the getContentHandler method (I-§4.1.2) in this class 
directly. Instead, an application calls the getContent method in class URL (I-§4.8.6) or in 
URLConnection    (I-§4.9.11). The application's content handler factory (an instance of a class that
implements the interface ContentHandlerFactory (I-§4.12) set up by a call to setContentHandler    
(I-§4.9.37)) is called with a String giving the MIME type of the object being received on the socket.
The factory returns an instance of a subclass of ContentHandler, and its getContent method is 
called to create the object.
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ContentHandler.ContentHandler
    

public ContentHandler()

The default constructor for class ContentHandler.
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ContentHandler.getContent
    

public abstract Object getContent(URLConnection  urlc)
throws IOException

Given an URL connect stream positioned at the beginning of the representation of an object, 
this method reads that stream and creates an object from it.

Parameters:

urlc- a URL connection
Returns:

The object read by the ContentHandler.
Throws

IOException    (I-§2.29)
If an IO error occurs while reading the object.
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§4.2 Class DatagramPacket
 

public  final  class  java.net.DatagramPacket
    extends  java.lang.Object  (I-§1.12)
{
        // Constructors
    public DatagramPacket(byte  ibuf[], int  ilength); §4.2.1
    public DatagramPacket(byte  ibuf[], int  ilength,§4.2.2
                              InetAddress  iaddr, int iport);

        // Methods
    public InetAddress getAddress(); §4.2.3
    public byte[] getData(); §4.2.4
    public int getLength(); §4.2.5
    public int getPort(); §4.2.6
}

This class represents a datagram packet. 

Datagram packets are used to implement a connectionless packet delivery service. Each message 
is routed from one machine to another based solely on information contained within that packet. 
Multiple packets sent from a machine to another might be routed differently, and might arrive in any 
order.
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DatagramPacket.DatagramPacket
    

public DatagramPacket(byte  ibuf[], int  ilength)

Constructs a DatagramPacket for receiving packets of length ilength.

The length argument must be less than or equal to ibuf.length.

Parameters:

ibuf- buffer for holding the incoming datagram

ilength- the number of bytes to read

public DatagramPacket(byte  ibuf[], int  ilength, InetAddress  iaddr, int  
iport)

Constructs a DatagramPacket for sending packets of length ilength to the specified port number
on the specified host.

The length argument must be less than or equal to ibuf.length.

Parameters:

ibuf- the packet data
ilength- the packet length
iaddr- the desination address (§4.4)
iport- the destination port number
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DatagramPacket.getAddress
    

public InetAddress getAddress()

Returns:

the IP address (§4.4) of the machine to which this datagram is being sent, or from which the 
datagram was received.
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DatagramPacket.getData
    

public byte[] getData()

Returns:

the data received, or the data to be sent.
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DatagramPacket.getLength
    

public int getLength()

Returns:

the length of the data to be sent, or the length of the data received.
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DatagramPacket.getPort
    

public int getPort()

Returns:

the port number on the remote host to which this datagram is being sent, or from which the 
datagram was received.
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§4.3 Class DatagramSocket
 

public  class  java.net.DatagramSocket
    extends  java.lang.Object  (I-§1.12)
{
        // Constructors
    public DatagramSocket(); §4.3.1
    public DatagramSocket(int  port); §4.3.2

        // Methods
    public void close(); §4.3.3
    protected void finalize(); §4.3.4
    public int getLocalPort(); §4.3.5
    public void receive(DatagramPacket  p); §4.3.6
    public void send(DatagramPacket  p); §4.3.7
}

This class represents a socket for sending and receiving datagram packets (§4.2).
A datagram socket is the sending or receiving point for a connectionless packet delivery service. 
Each packet sent or received on a datagram socket is individually addressed and routed. Multiple 
packets sent from a machine to another may be routed differently, and may arrive in any order.
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DatagramSocket.DatagramSocket
    

public DatagramSocket() 
throws SocketException

Constructs a datagram socket and binds it to any available port on the local host machine.

Throws

SocketException    (I-§4.17)
If the socket could not be opened, or the socket could not bind the specified local port.

public DatagramSocket(int  port)
throws SocketException

Constructs a datagram socket and binds it to the specified port on the local host machine.

Parameters:

local- port to use
Throws

SocketException    (I-§4.17)
If the socket could not be opened, or the socket could not bind the specified local port.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



DatagramSocket.close
    

public void close()

Closes this datagram socket.
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DatagramSocket.finalize
    

protected void finalize()

Ensures that this socket is closed if there are no longer any references to this socket.

Overrides:

finalize in class Object    (I-§1.12.4).

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



DatagramSocket.getLocalPort
    

public int getLocalPort()

Returns:

the port number on the local host to which this socket is bound.
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DatagramSocket.receive
    

public void receive(DatagramPacket  p)
throws IOException

Receives a datagram packet from this socket. When this method returns, the 
DatagramPacket's buffer is filled with the data received. The datagram packet also contains the
sender's IP address, and the port number on the sender's machine.

This method blocks until a datagram is received. The length field of the datagram packet 
object contains the length of the received message. If the message is longer than the buffer 
length, the message is truncated.

Parameters:

p- the DatagramPacket into which to place the incoming data

Throws

IOException    (I-§2.29)
If an I/O error occurs.
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DatagramSocket.send
    

public void send(DatagramPacket  p)
throws IOException

Sends a datagram packet from this socket. The DatagramPacket (I-§4.2) includes information 
indicating the data to be sent, its length, the IP address of the remote host, and the port number
on the remote host.

Parameters:

p- the DatagramPacket to be sent

Throws

IOException    (I-§2.29)
If an I/O error occurs.
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§4.4 Class InetAddress
 

public  final  class  java.net.InetAddress
    extends  java.lang.Object  (I-§1.12)
{
        // Methods
    public boolean equals(Object  obj); §4.4.1
    public byte[] getAddress(); §4.4.2
    public static InetAddress[] getAllByName(String  host);§4.4.3
    public static InetAddress getByName(String  host); §4.4.4
    public String getHostName(); §4.4.5
    public static InetAddress getLocalHost(); §4.4.6
    public int hashCode(); §4.4.7
    public String toString();§4.4.8
}

This class represents an Internet Protocol (IP) address.

Applications should use the methods getLocalHost (I-§4.4.6), getByName (I-§4.4.4), or 
getAllByName    (I-§4.4.3) to create a new InetAddress instance.
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InetAddress.equals
    

public boolean equals(Object  obj)

The result is true if the argument is not null and it represents the same IP address as this 
object. 

Two instances of InetAddress represent the same IP address if the length of the byte arrays      
returned by getAddress (I-§4.4.2) is the same for both, and each of the array components is 
the same for the byte arrays.

Parameters:

obj- the object to compare against

Returns:

true if the objects are the same; false otherwise.

Overrides:

equals in class Object    (I-§1.12.3).
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InetAddress.getAddress
    

public byte[] getAddress()

Determines the raw IP address of this InetAddress object. The result is in network byte order; 
the highest order byte of the address is in getAddress()[0].

Returns:

the raw IP address of this object.
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InetAddress.getAllByName
    

public static  InetAddress[]  getAllByName(String  host)
throws UnknownHostException

Parameters:

host- the name of the host

Returns:

an array of all the IP addresses for a given host name.

Throws

UnknownHostException    (I-§4.18)
If no IP address for the host could be found.
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InetAddress.getByName
    

public static InetAddress getByName(String  host)
throws UnknownHostException

Determines the IP address of a host, given the host's name. The host name can either be a 
machine name, such as "java.sun.com" or a string representing its IP address, such as 
"206.26.48.100."

Parameters:

host- the specified host, or null for the local host
Returns:

an IP address for the given host name.

Throws

UnknownHostException    (I-§4.18)
If no IP address for the host could be found.
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InetAddress.getHostName
    

public String getHostName()

Returns:

the host name for this IP address. 
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InetAddress.getLocalHost
    

public static InetAddress getLocalHost()
throws UnknownHostException

Returns:

the IP address of the local host.
Throws

UnknownHostException    (I-§4.18)
If no IP address for the host could be found.
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InetAddress.hashCode
    

public int hashCode()

Returns:

a hash code value for this IP address. 

Overrides:

hashCode in class Object    (I-§1.12.6).
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InetAddress.toString
    

public String toString()

Returns:

a string representation of this IP address.

Overrides:

toString in class Object    (I-§1.12.9).

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



§4.5 Class ServerSocket
 

public  final  class  java.net.ServerSocket
    extends  java.lang.Object  (I-§1.12)
{
        // Constructors
    public ServerSocket(int  port);§4.5.1
    public ServerSocket(int  port, int  count);§4.5.2

        // Methods
    public Socket accept(); §4.5.3
    public void close(); §4.5.4
    public InetAddress getInetAddress(); §4.5.5
    public int getLocalPort(); §4.5.6
    public static void §4.5.7
        setSocketFactory(SocketImplFactory  fac);
    public String toString();§4.5.8
}

This class implements server sockets. A server socket waits for requests to come in over the 
network. It performs some operation based on that request, and then possibly returns a result to the 
requester.

The actual work of the server socket is performed by an instance of the SocketImpl class    (I-
§4.7). An application can change the socket factory that creates the socket implementation    (I-
§4.5.7) to configure itself to create sockets appropriate to the local firewall.
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ServerSocket.ServerSocket
    

public ServerSocket(int  port)
throws IOException

Creates a server socket on a specified port. A port of 0 creates a socket on any free port.

The maximum queue length for incoming connection indications (a request to connect) is set 
to 50. If a connection indication arrives when the queue is full, the connection is refused.

If the application has specified a server socket factory (I-§4.5.7), that factory's 
createSocketImpl method (I-§4.13.1) is called to create the actual socket implementation. 
Otherwise a "plain" socket (see I-§4.7) is created.

Parameters:

port- the port number, or 0 to use any free port

Throws

IOException    (I-§2.29)
If an IO error occurs when opening the socket.

public ServerSocket(int  port, int  count)
throws IOException

Creates a server socket and binds it to the specified local port number. A port number of 0 
creates a socket on any free port.

The maximum queue length for incoming connection indications (a request to connect) is set 
to the count parameter. If a connection indication arrives when the queue is full, the 
connection is refused.

If the application has specified a server socket factory (I-§4.5.7), that factory's 
createSocketImpl method (I-§4.13.1) is called to create the actual socket implementation. 
Otherwise a "plain" socket (see I-§4.7) is created.



Parameters:

port- the specified port, or 0 to use any free port
count- the maximum length of the queue

Throws

IOException    (I-§2.29)
if an I/O error occurs when opening the socket.
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ServerSocket.accept
    

public Socket accept()
throws IOException

Listens for a connection to be made to this socket and accepts it. The method blocks until a 
connection is made.

Throws

IOException    (I-§2.29)
If an I/O error occurs when waiting for a connection.
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ServerSocket.close
    

public void close()
throws IOException

Closes this socket.

Throws

IOException    (I-§2.29)
If an I/O occurs error when closing the socket.
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ServerSocket.getInetAddress
    

public InetAddress getInetAddress()

Returns:

The address to which this socket is connected, or null if the socket is not yet connected.
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ServerSocket.getLocalPort
    

public int getLocalPort()

Returns:

the port number to which this socket is listening.
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ServerSocket.setSocketFactory
    

public static void setSocketFactory(SocketImplFactory  fac)
throws IOException

Sets the server socket implementation factory for the application. The factory can be specified 
only once.

When an application creates a new server socket, the socket implementation factory's 
createSocketImpl method (I-§4.13.1) is called to create the actual socket implementation.

Parameters:

fac- the desired factory
Throws

SocketException    (I-§4.17)
If the factory has already been defined.

Throws

IOException    (I-§2.29)
If an I/O error occurs when setting the socket factory.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



ServerSocket.toString
    

public String toString()

Returns:

a string representation of this socket.

Overrides:

toString in class Object    (I-§1.12.9).
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§4.6 Class Socket
 

public  final  class  java.net.Socket
    extends  java.lang.Object  (I-§1.12)
{
        // Constructors
    public Socket(InetAddress  address, int  port); §4.6.1
    public Socket(InetAddress  address, int  port, §4.6.2
                                boolean  stream);
    public Socket(String  host, int  port); §4.6.3
    public Socket(String  host, int  port, boolean stream);§4.6.4

        // Methods
    public void close(); §4.6.5
    public InetAddress getInetAddress(); §4.6.6
    public InputStream getInputStream(); §4.6.7
    public int getLocalPort(); §4.6.8
    public OutputStream getOutputStream(); §4.6.9
    public int getPort(); §4.6.10
    public static void §4.6.11
        setSocketImplFactory(SocketImplFactory  fac);
    public String toString();§4.6.12
}

This class implements client sockets (also called just "sockets"). A socket is a end point for 
communication between two machines.

The actual work of the socket is performed by an instance of the SocketImpl class    (I-§4.7). An 
application, by changing the socket factory that creates the socket implementation    (I-§4.6.11), 
can configure itself to create sockets appropriate to the local firewall.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Socket.Socket
    

public Socket(InetAddress  address, int  port)
throws IOException

Creates a stream socket and connects it to the specified port number at the specified IP 
address.

If the application has specified a socket factory (I-§4.6.11), that factory's createSocketImpl 
method (I-§4.13.1) is called to create the actual socket implementation. Otherwise a "plain" 
socket (see I-§4.7) is created.

Parameters:

address- the IP address
port- the port number

Throws

IOException    (I-§2.29)
If an I/O error occurs when creating the socket.

public Socket(InetAddress  address, int  port, boolean  stream)
throws IOException

Creates a socket and connects it to the specified port number at the specified IP address.

If the stream argument is true, this creates a stream socket. If the stream argument is false, it 
creates a datagram socket.

If the application has specified a server socket factory (I-§4.6.11), that factory's 
createSocketImpl method (I-§4.13.1) is called to create the actual socket implementation. 
Otherwise a "plain" socket (see I-§4.7) is created.

Parameters:

address- the IP address



port- the port number

stream- if true, create a stream socket; if false, create a datagram socket

Throws

IOException    (I-§2.29)
If an I/O error occurs when creating the socket.

public Socket(String  host, int  port)
throws UnknownHostException, IOException

Creates a stream socket and connects it to the specified port number on the named host.

If the application has specified a server socket factory (I-§4.6.11), that factory's 
createSocketImpl method (I-§4.13.1) is called to create the actual socket implementation. 
Otherwise a "plain" socket (see I-§4.7) is created.

Parameters:

host- the host name

port- the port number

Throws

IOException    (I-§2.29)
If an I/O error occurs when creating the socket.

public Socket(String  host, int  port, boolean  stream)
throws IOException

Creates a stream socket and connects it to the specified port number on the named host.

If the stream argument is true, this creates a stream socket. If the stream argument is false, it 
creates a datagram socket.

If the application has specified a server socket factory (I-§4.6.11), that factory's 
createSocketImpl method (I-§4.13.1) is called to create the actual socket implementation. 
Otherwise a "plain" socket (see I-§4.7) is created.



Parameters:

host- the host name

port- the port number

stream- a boolean indicating whether this is a stream or datagram socket

Throws

IOException    (I-§2.29)
If an I/O error occurs when creating the socket.
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Socket.close
    

public void close()
throws IOException

Closes this socket.

Throws

IOException    (I-§2.29)
If an I/O error occurs when closing this socket.
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Socket.getInetAddress
    

public InetAddress getInetAddress()

Returns:

the remote IP address to which this socket is connected.
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Socket.getInputStream
    

public InputStream getInputStream()
throws IOException

Returns:

an input stream for reading bytes from this socket.

Throws

IOException    (I-§2.29)
If an I/O error occurs when creating the input stream.
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Socket.getLocalPort
    

public int getLocalPort()

Returns:

the local port number to which this socket is connected.
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Socket.getOutputStream
    

public OutputStream getOutputStream()
throws IOException

Returns:

an output stream for writing bytes to this socket.

Throws

IOException    (I-§2.29)
If an I/O error occurs when creating the output stream.
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Socket.getPort
    

public int getPort()

Returns:

the remote port number to which this socket is connected.
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Socket.setSocketImplFactory
    

public static void

setSocketImplFactory(SocketImplFactory  fac)
throws IOException

Sets the client socket implementation factory for the application. The factory can be specified 
only once.

When an application creates a new client socket, the socket implementation factory's 
createSocketImpl method (I-§4.13.1) is called to create the actual socket implementation.

Parameters:

fac- the desired factory
Throws

SocketException    (I-§4.17)
If the factory is already defined.

Throws

IOException    (I-§2.29)
If an I/O error occurs when setting the socket factory.
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Socket.toString
    

public String toString()

Returns:

a string representation of this socket.

Overrides:

toString in class Object    (I-§1.12.9).

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



§4.7 Class SocketImpl
 

public  abstract  class  java.net.SocketImpl
    extends  java.lang.Object  (I-§1.12)
{
        // Fields
    protected InetAddress address; §4.7.1
    protected FileDescriptor fd; §4.7.2
    protected int localport; §4.7.3
    protected int port;§4.7.4

        // Constructors
    public SocketImpl(); §4.7.5

        // Methods
    protected abstract void accept(SocketImpl  s); §4.7.6
    protected abstract int available(); §4.7.7
    protected abstract void bind(InetAddress  host, int  port); §4.7.8
    protected abstract void close(); §4.7.9
    protected abstract void §4.7.10
        connect(InetAddress  address, int  port);
    protected abstract void connect(String  host, int  port); §4.7.11
    protected abstract void create(boolean  stream); §4.7.12
    protected FileDescriptor getFileDescriptor(); §4.7.13
    protected InetAddress getInetAddress(); §4.7.14
    protected abstract InputStream getInputStream(); §4.7.15
    protected int getLocalPort(); §4.7.16
    protected abstract OutputStream getOutputStream(); §4.7.17
    protected int getPort(); §4.7.18
    protected abstract void listen(int  count);§4.7.19
    public String toString();§4.7.20
}

The abstract class SocketImpl is a common superclass of all classes that actually implement 
sockets. It is used to create both client and server sockets.
A "plain" socket implements these methods exactly as described, without attempting to go through a 
firewall or proxy.
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SocketImpl.address
    

protected InetAddress address

The IP address of the remote end of this socket.
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SocketImpl.fd
    

protected FileDescriptor fd

The file descriptor object for this socket.
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SocketImpl.localport
    

protected int localport

The local port number to which this socket is connected.
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SocketImpl.port
    

protected int port

The port number on the remote host to which this socket is connected.
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SocketImpl.SocketImpl
    

public SocketImpl()

The default constructor for a socket implementation. 
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SocketImpl.accept
    

protected abstract void accept(SocketImpl  s)
throws IOException

Accepts a connection.

Parameters:

s- the accepted connection
Throws

IOException    (I-§2.29)
If an I/O error occurs when accepting the connection.
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SocketImpl.available
    

protected abstract int available()
throws IOException

Returns:

the number of bytes that can be read from this socket without blocking.

Throws

IOException    (I-§2.29)
If an I/O error occurs when determining the number of bytes available.
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SocketImpl.bind
    

protected abstract void bind(InetAddress  host, int  port)
throws IOException

Binds this socket to the specified port number on the specified host.

Parameters:

host- the IP address of the remote host

port- the port number

Throws

IOException    (I-§2.29)
If an I/O error occurs when binding this socket.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



SocketImpl.close
    

protected abstract void close()
throws IOException

Closes this socket.

Throws

IOException    (I-§2.29)
If an I/O error occurs when closing this socket.
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SocketImpl.connect
    

protected abstract void

connect(InetAddress  address, int  port)
throws IOException

Connects this socket to the specified port number on the specified host.

Parameters:

address- the IP address of the remote host

port- the port number

Throws

IOException    (I-§2.29)
If an I/O error occurs when attempting a connection.

protected abstract void connect(String  host, int  port)
throws IOException

Connects this socket to the specified port on the named host.

Parameters:

host- the name of the remote host

port- the port number

Throws

IOException    (I-§2.29)
If an I/O error occurs when connecting to the remote host.
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SocketImpl.create
    

protected abstract void create(boolean  stream)
throws IOException

Creates a socket.

Parameters:

stream- if true, creates a stream socket; otherwise, creates a datagram socket

Throws

IOException    (I-§2.29)
If an IO error occurs while creating the socket.
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SocketImpl.getFileDescriptor
    

protected FileDescriptor getFileDescriptor()

Returns: 

the value of this socket's fd field (I-§4.7.2).
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SocketImpl.getInetAddress
    

protected InetAddress getInetAddress()

Returns:

the value of this socket's address field (I-§4.7.1).
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SocketImpl.getInputStream
    

protected abstract InputStream getInputStream()
throws IOException

Returns:

a stream for reading from this socket.

Throws

IOException    (I-§2.29)
If an I/O error occurs when creating the input stream.
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SocketImpl.getLocalPort
    

protected int getLocalPort()

Returns:

the value of this socket's LocalPort field (I-§4.7.3).
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SocketImpl.getOutputStream
    

protected abstract OutputStream getOutputStream()
throws IOException

Returns:

an output stream for writing to this socket.

Throws

IOException    (I-§2.29)
If an I/O error occurs when creating the output stream.
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SocketImpl.getPort
    

protected int getPort()

Returns:

the value of this socket's port field (I-§4.7.4).

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



SocketImpl.listen
    

protected abstract void listen(int  count)
throws IOException

Sets the maximum queue length for incoming requests to this socket to the count argument. 
If a connection request arrives when the queue is full, the connection is refused.

Parameters:

count- the maximum length of the queue
Throws

IOException    (I-§2.29)
If an I/O error occurs when creating the queue.
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SocketImpl.toString
    

public String toString()

Returns:

a string representation of this socket.

Overrides:

toString in class Object    (I-§1.12.9).
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§4.8 Class URL
 

public  final  class  java.net.URL
    extends  java.lang.Object  (I-§1.12)
{
        // Constructors
    public URL(String  spec);§4.8.1
    public URL(String  protocol, String  host, §4.8.2
                    int  port, String  file);
    public URL(String  protocol, String  host, String  file); §4.8.3
    public URL(URL  context, String  spec); §4.8.4

        // Methods
    public boolean equals(Object  obj); §4.8.5
    public final Object getContent(); §4.8.6
    public String getFile(); §4.8.7
    public String getHost(); §4.8.8
    public int getPort(); §4.8.9
    public String getProtocol(); §4.8.10
    public String getRef(); §4.8.11
    public int hashCode(); §4.8.12
    public URLConnection openConnection(); §4.8.13
    public final InputStream openStream(); §4.8.14
    public boolean sameFile(URL  other); §4.8.15
    public static void §4.8.16
          setURLStreamHandlerFactory(URLStreamHandlerFactory  fac);
    public String toExternalForm();§4.8.17
    public String toString();§4.8.18
}

Class URL represents a Uniform Resource Locator—a pointer to a "resource" on the World Wide 
Web. A resource can be something as simple as a file or a directory, or it can be a reference to a 
more complicated object, such as a query to a database or to a search engine. More information 
on the types of URLs and their format can be found at:

http://www.ncsa.uiuc.edu/demoweb/url-primer.html

In general, an URL can be broken into several parts. The above URL indicates that the protocol to 
use is http ("HyperText Transport Protocol"), that the information resides on a host whose name is 
www.ncsa.uiuc.edu. The information on that host machine is named demoweb/url--primer.html. The 
exact meaning of is name on the host machine is both protocol- and host-dependent. The 
information could reside in a file or could be generated on-the-fly.

A URL can optionally contain a "port," which is the port number to which the connection is made on 
the remote host.      If the port is not specified, the default port for the URL is used instead. For 
example, the default port for http, is 80. An alternative port could be specified as:



http://www.ncsa.uiuc.edu:8080/demoweb/url-primer.html

A URL may have appended to it an "anchor", which is indicated by the sharp sign character "#" 
followed by more characters. For example 

http://local/demo/information#myinfo

This is not technically part of the URL. Rather, it indicates that after the specified "resource" is 
retrieved, the application is specifically interested in that part of the document that has the tag 
"myinfo" attached to it. The meaning of a tag is resource specific.

An application can also specify a "relative URL", which contains only enough information to reach the
resource relative to another URL. Relative URLs are frequently used within HTML pages. For 
example, if the URL 

http://java.sun.com/index.html

contained within it a reference to the URL "FAQ.html", it would be a shorthand for 

http://java/sun.com/FAQ.html

The relative URL need not specify all the components of a URL. Missing components are inherited 
from the fully specified URL.
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URL.URL
    

public URL(String  spec)
throws MalformedURLException

Creates a URL object from the String representation.

This constructor is equivalent to a call to the two-argument constructor (I-§4.8.4) with a null 
first argument.

Parameters:

spec- the String to parse as a URL
Throws

MalformedURLException    (I-§4.15)
If the string specifies an unknown protocol.

public URL(String  protocol, String  host, int  port, String  file)
throws MalformedURLException

Creates a URL object from the specified protocol, host, port number, and file.

If this is the first URL object being created with the specified protocol, a stream protocol 
handler object, an instance of class URL-Stream-Handler (I-§4.11), is created for that 
protocol.

If the application has previously set up an instance of URL-Stream-Handler-Factory as the stream 
handler factory (I-§4.8.16), then the createURLStreamHandler (I-§4.14.1) method of that 
instance is called with the protocol string as an argument to create the stream protocol 
handler.

If no URLStreamHandlerFactory has yet been set up, or if the factory's createURLStreamHandler 
method returns null, then the constructor finds the value of the system property (I-
§1.18.9)java.handler.protol.pkgs.
If the value of that system property is not null, it is interpreted as a list of packages separated by 
a vertical slash character '|'. The constructor tries to load the class named 
<package>.<protocol>.Handler                
where <package> is replaced by the name of the package and <protocol> is replaced by the 
name of the protocol. If this class does not exist, or if it the class exists but it is not a subclass of 



URLStreamHandler, then the next package in the list is tried.1
If the previous step fails to find a protocol handler, then the constructor tries to load the class 

named sun.net.www.protocol.<protocol>.Handler.
If this class does not exist, or if the class exists but it is not a subclass of URLStreamHandler, 
then a MalformedURLException is thrown.

Parameters:

protocol- the name of the protocol

host- the name of the host

port- the port number

file- the name of the information

Throws

MalformedURLException    (I-§4.15)
if an unknown protocol is specified.

public URL(String  protocol, String  host, String  file)
throws MalformedURLException

Creates an absolute URL from the specified protocol name, host name, and file name. The 
default port for the specified protocol is used.

The constructor searches for an appropriate URLStreamHandler (I-§4.11) as outlined in I--
§4.8.2.

Parameters:

protocol- the protocol to use
host- the host to connect to
file- the name of the information

Throws

MalformedURLException    (I-§4.15)
if an unknown protocol is specified.

public URL(URL  context, String  spec)
throws MalformedURLException

Creates a URL by parsing the String specification within a specified context. If the context 
argument is not null and the spec argument is a partial URL specification, then any of the 
strings' missing components are inherited from the context argument.



The specification given by the String argument is parsed to determine if it specifies a protocol.
If the String contains an ASCII colon ':' character before the first occurrence of of an ASCII 
slash character '/', then the characters before the colon comprise the protocol.

· If the spec argument does not specify a protocol:
 

If the context argument isn't null, then the protocol is copied from the context argument.
If the context argument is null, then a MalformedURLException is thrown.
· If the spec argument does specify a protocol:

 

If the context argument is null, or specifies a different protocol than the specification argument, 
the context argument is ignored.

If the context argument isn't null and specifies the same protocol as the specification, the host, 
port number, and file are copied from the context argument into the newly created URL.

The constructor then searches for an appropriate stream protocol handler of type 
URLStreamHandler (I-§4.11)as outlined in I--§4.8.2. The stream protocol handler's parseURL 
method (I-§4.11.3) is called to parse the remaining fields of the specification that override any 
defaults set by the context argument.

Parameters:

context- the context in which to parse the specification

spec- a String representation of a URL

Throws

MalformedURLException    (I-§4.15)

If no protocol is specified, or an unknown protocol is found.
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URL.equals
    

public boolean equals(Object  obj)

The result is true if the argument is not null and is a URL object that represents the same 
URL as this object. Two URL objects are equal if they have the same protocol, reference the 
same host, the same port number on the host, and the same information on the host.

Parameters:

obj- the URL to compare against

Returns:

true if the objects are the same; false otherwise.

Overrides:

equals in class Object    (I-§1.12.3).
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URL.getContent
    

public final Object getContent()
throws IOException

Determines the contents of this URL. This method is a shorthand for:

openConnection().getContent()
Returns:

the contents of this URL.

Throws

IOException    (I-§2.29)
if an I/O exception occurs.

See Also:

getContent in class URLConnection (I-§4.9.11).
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URL.getFile
    

public String getFile()

Returns:

the information field of this URL.
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URL.getHost
    

public String getHost()

Returns:

the host name field of this URL.
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URL.getPort
    

public int getPort()

Returns:

the port number of this URL.
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URL.getProtocol
    

public String getProtocol()

Returns:

the name of the protocol of this URL.
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URL.getRef
    

public String getRef()

Returns: 

the anchor (also known as the "reference") of this URL.
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URL.hashCode
    

public int hashCode()

Returns:

a hash code for this URL.

Overrides:

hashCode in class Object    (I-§1.12.6).
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URL.openConnection
    

public URLConnection openConnection()
throws IOException

Creates (if not already in existence) a URLConnection object that represents a connection to 
the remote object referred to by the URL.

The connection is opened by calling the openConnection method    (I-§4.11.2) of the 
protocol handler    (I-§4.8.2) for this URL.

Returns:

a URLConnection (I-§4.9) to the URL.
Throws

IOException    (I-§2.29)
If an I/O exception occurs.
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URL.openStream
    

public final InputStream openStream()
throws IOException

Opens a connection to this URL and returns a stream for reading from that connection. This 
method is a shorthand for

openConnection().getInputStream()
Returns:

a stream for reading from the URL connection.

Throws

IOException    (I-§2.29)
If an I/O exception occurs.
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URL.sameFile
    

public boolean sameFile(URL  other)

Returns true if the this URL and the other argument both refer to the same resource; the two 
URLs might not both contain the same anchor.

Parameters:

other- the URL to compare against

Returns:

true if they reference the same remote object; false otherwise.
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URL.setURLStreamHandlerFactory
    

public static void 

setURLStreamHandlerFactory(URLStreamHandlerFactory  fac)

Sets an application's URLStreamHandlerFactory    (I-§4.14). This method can be called at 
most once by an application.

The URLStreamHandlerFactory instance is used to construct a stream protocol handler    (I-
§4.8.2) from a protocol name.

Parameters:

fac- the desired factory
Throws

Error    (I-§1.48)
If the application has already set a factory.
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URL.toExternalForm
    

public String toExternalForm()

Constructs a string representation of this URL. The string is created by calling the 
toExternalForm method    (I-§4.11.5) of the stream protocol handler (I-§4.8.2) for this 
object.

Returns:

a string representation of this object.
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URL.toString
    

public String toString()

Creates a string representation of this object. This method calls the toExternalForm method
(I-§4.8.17) and returns its value.

Returns:

a string representation of this object.
Overrides:

toString in class Object    (I-§1.12.9).
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Footnotes
    

1Step 2 is new in Java 1.1.
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§4.9 Class URLConnection
 

public  abstract  class  java.net.URLConnection
    extends  java.lang.Object  (I-§1.12)
{
        // Fields
    protected boolean allowUserInteraction; §4.9.1
    protected boolean connected; §4.9.2
    protected boolean doInput; §4.9.3
    protected boolean doOutput; §4.9.4
    protected long ifModifiedSince;§4.9.5
    protected URL url; §4.9.6
    protected boolean useCaches; §4.9.7

        // Constructors
    protected URLConnection(URL  url); §4.9.8

        // Methods
    public abstract void connect();§4.9.9
    public boolean getAllowUserInteraction(); §4.9.10
    public Object getContent(); §4.9.11
    public String getContentEncoding(); §4.9.12
    public int getContentLength(); §4.9.13
    public String getContentType();§4.9.14
    public long getDate(); §4.9.15
    public static boolean getDefaultAllowUserInteraction();§4.9.16
    public static String §4.9.17
        getDefaultRequestProperty(String  key);
    public boolean getDefaultUseCaches();§4.9.18
    public boolean getDoInput(); §4.9.19
    public boolean getDoOutput(); §4.9.20
    public long getExpiration(); §4.9.21
    public String getHeaderField(int  n);§4.9.22
    public String getHeaderField(String  name);§4.9.23
    public long getHeaderFieldDate(String  name, long  Default); §4.9.24
    public int getHeaderFieldInt(String  name, int  Default); §4.9.25
    public String getHeaderFieldKey(int  n); §4.9.26
    public long getIfModifiedSince(); §4.9.27
    public InputStream getInputStream(); §4.9.28
    public long getLastModified(); §4.9.29
    public OutputStream getOutputStream(); §4.9.30
    public String getRequestProperty(String  key); §4.9.31
    public URL getURL(); §4.9.32
    public boolean getUseCaches(); §4.9.33
    protected static String §4.9.34
        guessContentTypeFromName(String  fname);



    protected static String §4.9.35
        guessContentTypeFromStream(InputStream  is);
    public void §4.9.36
        setAllowUserInteraction(boolean  allowuserinteraction);
    public static void §4.9.37
        setContentHandlerFactory(ContentHandlerFactory  fac);
    public static void §4.9.38
     setDefaultAllowUserInteraction(boolean  defaultallowuserinteraction);
    public static void §4.9.39
        setDefaultRequestProperty(String  key, String  value);
    public void §4.9.40
        setDefaultUseCaches(boolean  defaultusecaches);
    public void setDoInput(boolean  doinput); §4.9.41
    public void setDoOutput(boolean  dooutput);§4.9.42
    public void setIfModifiedSince(long  ifmodifiedsince); §4.9.43
    public void setRequestProperty(String  key, ;String  value);  §4.9.44
    public void setUseCaches(boolean  usecaches); §4.9.45
    public String toString();§4.9.46
}

The abstract class URLConnection is the superclass of all classes that represent a communications 
link between the application and a URL. Instances of this class can be used both to read from and to
write to the resource referenced by the URL. In general, creating a connection to a URL is a multi-
step process:{ewc msdncd, EWGraphic, NET0dm 0 /a "sunref.BMP"}
First, the connection object is created by invoking openConnection on a URL, then setup 
parameters are manipulated, then the actual connection to the remote object is made, and finally 
the remote object is available. There are a set of properties that apply before the connection is 
made, and a set that apply after: 

 before connect          after connect

 AllowUserInteraction    ContentEncoding
 RequestProperty         ContentLength
 UseCaches               ContentType
 DoOutput                HeaderField
 DoInput                 InputStream
 IfModifiedSince         OutputStream
                         LastModified
                         Date
                         LastModified
                         Expiration

Most of these properties have a set and a get method. The first three in the "before" column also 
have corresponding "Default" properties that specify the default values used in subsequent requests 
where the property is not specified.

In the common case, all of these properties can be ignored: the pre-connection properties default to 
sensible values, and the post-connection properties are often uninteresting. For most clients of this 
interface, there are only two interesting methods: getInputStream and getObject, which are mirrored 
in the URL class by convenience methods.
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URLConnection.allowUserInteraction
    

protected boolean allowUserInteraction

If true, this URL is being examined in a context which it makes sense to allow user interactions 
such as popping up an authentication dialog. If false, then no user interaction is allowed.

This value of this field can be set by the set-Allow-User-Interaction method    (I-§4.9.36). Its 
value can be accessed by the get-Allow-UserInteraction method    (I-§4.9.10). Its default value
is the value of the argument method to the last call to the set--Default-Allow-User-Interaction
method (I-§4.9.38)
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URLConnection.connected
    

protected boolean connected

If false, this connection object has not created a communications link to the specified URL. If 
true, the communications link has been established.
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URLConnection.doInput
    

protected boolean doInput

This variable is set by the setDoInput method (I-§4.9.41). Its value can be accessed by the
getDoInput method (I-§4.9.19).

A URL connection can be used for input and/or output. Setting the do-Input flag to true indicates
that the application intends to read data from the URL connection.

The default value of this field is true.
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URLConnection.doOutput
    

protected boolean doOutput

This variable is set by the setDoOutput method (I-§4.9.42). Its value can be accessed by 
the getDoInput method (I-§4.9.20).

A URL connection can be used for input and/or output. Setting the do-Output flag to true 
indicates that the application intends to write data to the URL connection.

The default value of this field is false.
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URLConnection.ifModifiedSince
    

protected long ifModifiedSince

Some protocols support skipping the fetching of the object unless the object has been 
modified more recently than a certain time. 

A non-zero value is interpreted as the time corresponding to if-Modified-Since seconds since 
January 1, 1970, GMT. The object is fetched only if it has been modified more recently than 
that time.

This variable is set by the setIfModifiedSince method (I-§4.9.43). Its value can be 
accessed by the getIfModifiedSince method    (I-§4.9.27).

The default value of this field is 0, indicating that the fetching must always occur.
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URLConnection.url
    

protected URL url

The URL representing the remote object on the World Wide Web to which this connection is 
opened.

The value of this field can be accessed by the getURL method (I-§4.9.32).

The default value of this variable is the value of the URL argument in the URLConnection 
constructor (I-§4.9.6).
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URLConnection.useCaches
    

protected boolean useCaches

If true, the protocol is allowed to use caching whenever it can. If false, the protocol must always
try to get a fresh copy of the object.

This field is set by the setUseCaches method (I-§4.9.45). Its value can be accessed by the 
getUseCaches method    (I-§4.9.33). Its default value is the value of the last argument to 
the method set-Default-Use-Caches (I-§4.9.40).
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URLConnection.URLConnection
    

protected URLConnection(URL  url)

Constructs a URL connection to the specified URL. A connection to the object referenced by the
URL is not created.

Parameters:

url- the specified URL
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URLConnection.connect
    

public abstract void connect()
throws IOException

Opens a communications link to the resource referenced by this URL, if such a connection 
hasn't already been established.

It the connect method is called when the connection has already been opened (indicated by 
the connected field (I-§4.9.2)having the value true), the call is ignored.

Throws

IOException    (I-§2.29)
If an IO error occurs while opening the connection.
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URLConnection.getAllowUserInteraction
    

public boolean getAllowUserInteraction()

Returns:

the value of the allowUserInteraction    (I-§4.9.1)field for this object..
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URLConnection.getContent
    

public Object getContent()
throws IOException

Retrieves the contents of this URL connection. 

This method first determines the content type of the object by calling the method 
getContentType    (I-§4.9.1). If this is the first time that the application has seen that specific 
content type, a content handler for that content type is created:

If the application has set up a content handler factory instace using the setContentHandlerFactory 
(I-§4.9.37)method, the create--Content-Handler (I-§4.12.1) method of that instance is 
called with the content type as an argument; the result is a content handler for that content 
type.

If no content handler factory has yet been set up, or if the factory's createContentHandler method 
returns null, then the application loads the class named
                        sun.net.www.content.<contentType>
where <contentType> is formed by taking the content type string, replacing all slash characters 
with a period '.', and all other non-alphanumeric characters with the underscore character '_'. If 
the specified class does not exist, or is not a subclass of ContentHandler, then an 
UnknownServiceException is thrown.
Returns:
the object fetched. The instanceof operation should be used to determine the specific kind of 
object returned.
Throws
IOException    (I-§2.29)
If an IO error occurs while getting the content.
Throws
UnknownServiceException    (I-§4.19)
If the protocol does not support the content type.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



URLConnection.getContentEncoding
    

public String getContentEncoding()

Determines the value of the content-encoding attribute.

Returns:

the content encoding of the resource that the URL references, or null if not known. 
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URLConnection.getContentLength
    

public int getContentLength()

Determines the value of the content-length attribute.

Returns:

the content length of the resource that this connection's URL referncees, or -1 if the content 
length is not known.
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URLConnection.getContentType
    

public String getContentType()

Determines the value of the content-type attribute.

Returns:

the content type of the resource that the URL references, or null if not known.
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URLConnection.getDate
    

public long getDate()

Determines the value of the date attribute.

Returns:

the sending date of the resource that the URL refernces, or 0 if not known. The value returned 
is the number of seconds since January 1, 1970 GMT.
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URLConnection.getDefaultAllowUserInteraction
    

public static boolean getDefaultAllowUserInteraction()

Returns:

The default value of the allowUserInteraction (I-§4.9.1)field.
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URLConnection.getDefaultRequestProperty
    

public static String getDefaultRequestProperty(String  key)

Gets the value of the default request property. Default request properties are set for every 
connection.

Returns:

the value of the default rnequest property for the specified key.

See Also:

setDefaultRequestProperty (I-§4.9.39).
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URLConnection.getDefaultUseCaches
    

public boolean getDefaultUseCaches()

Returns:

the default value of this URLConnection's useCaches (I-§4.9.7)flag.
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URLConnection.getDoInput
    

public boolean getDoInput()

Returns:

the value of this URLConnection's doInput (I-§4.9.3)flag.
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URLConnection.getDoOutput
    

public boolean getDoOutput()

Returns:

the value of this URLConnection's doOutput (I-§4.9.4)flag.
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URLConnection.getExpiration
    

public long getExpiration()

Determines the value of the expires attribute.

Returns:

the expiration date of the resource that this URL references, or 0 if not known. The value is 
number of seconds since January 1, 1970 GMT.
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URLConnection.getHeaderField
    

public String getHeaderField(int  n)

Gets the value for the nth header field. It returns null if there are fewer than n fields. 

This method can be used in conjunction with the getHeaderFieldKey method    (I-§4.9.26)to 
iterate through all the headers in the message.

Parameters:

n- an index
Returns:

the value of the nth header field.

public String getHeaderField(String  name)

Parameters:

name- the name of a header field

Returns: 

the value of the named header field, or null if not known.
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URLConnection.getHeaderFieldDate
    

public long getHeaderFieldDate(String  name, long  Default)

The named header field is parsed as a date. The result is the number of seconds since January
1, 1970 GMT represented by the named field.

This form of getHeaderField exists because some connection types (e.g. http-ng) have pre-
parsed headers. Classes for that connection type can override this method and short-circuit 
the parsing.

Parameters:

name- the name of the header field

Default- a default value
Returns:

the value of the field, parsed as a date. The value of the Default argument is returned if the 
field is missing or malformed.
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URLConnection.getHeaderFieldInt
    

public int getHeaderFieldInt(String  name, int  Default)

The named header field is parsed as a number. The value is returned.

This form of getHeaderField exists because some connection types (e.g. http-ng) have pre-
parsed headers. Classes for that connection type can override this method and short-circuit 
the parsing.

Parameters:

name- the name of the header field

Default- the default value
Returns:

the value of the named field, parsed as an integer. The Default value is returned if the field is 
missing or malformed.
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URLConnection.getHeaderFieldKey
    

public String getHeaderFieldKey(int  n)

Parameters:

n- an index
Returns: 

the key for the nth header field, or null if there are fewer than n fields. 
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URLConnection.getIfModifiedSince
    

public long getIfModifiedSince()

Returns:

the value of this object's ifModifiedSince    (I-§4.9.5)field.
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URLConnection.getInputStream
    

public InputStream getInputStream()
throws IOException

Returns:

an input stream that reads from this open connection.

Throws

IOException    (I-§2.29)
If an IO error occurs while creating the input stream.

Throws

UnknownServiceException    (I-§4.19)
If the protocol does not support input.
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URLConnection.getLastModified
    

public long getLastModified()

Determines the value of the last-modified attribute.

Returns:

the date the resource referenced by this URLConnection was last modified, or 0 if not known. 
The result is the number of seconds since January 1, 1970 GMT.
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URLConnection.getOutputStream
    

public OutputStream getOutputStream()
throws IOException

Returns:

an output stream that writes to this connection.

Throws

IOException    (I-§2.29)
If an IO error occurs while creating the output stream.

Throws

UnknownServiceException    (I-§4.19)
If the protocol does not support output.
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URLConnection.getRequestProperty
    

public String getRequestProperty(String  key)

Returns:

The value of the named general request property for this connection.
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URLConnection.getURL
    

public URL getURL()

Returns:

the value of this URLConnection's URL (I-§4.9.6)field.
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URLConnection.getUseCaches
    

public boolean getUseCaches()

Returns:

the value of this URLConnection's useCaches (I-§4.9.7)field

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



URLConnection.guessContentTypeFromName
    

protected static String guessContentTypeFromName(String  fname)

Makes a guess as to what the content type of an object is, based upon the argument, which 
should be the "information" component of a URL. This is a convenience method which can be 
used by subclasses which override the getContentType method (I-§4.9.14).

Parameters:

fname- a file name

Returns:

a guess as to what the content type of the object is, based upon its name.
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URLConnection.guessContentTypeFromStream
    

protected static String guessContentTypeFromStream(InputStream  is)
throws IOException

Tries to determine the type of an input stream based on the characters at the beginning of the 
input stream. This is a convenience method which can be used by subclasses which override 
the getContentType method (I-§4.9.14)

Ideally, this routine would not be needed. But many http servers return the incorrect content 
type; in addition, there are many non-standard extensions. Direct inspection of the bytes to 
determine the content-type is often more accurate than believing the content-type claimed by 
the http server.

Parameters:

is- an input stream that supports marks.(that is, it must be built on top of a 
BufferedInputStream)

Returns:

a guess at the content type, or null if none can be determined.

Throws

IOException    (I-§2.29)
If an IO error occurs while reading the input stream.
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URLConnection.setAllowUserInteraction
    

public void 

setAllowUserInteraction(boolean  allowuserinteraction)Set the
value of the allowUserInteraction (I-§4.9.1)field of this URLConnection.

Parameters:
allowuserinteraction- 
the new value
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URLConnection.setContentHandlerFactory
    

public static void

setContentHandlerFactory(ContentHandlerFactory  fac)

Sets the ContentHandlerFactory    (I-§4.12)of an application. It can be called at most once by 
an application.

The ContentHandlerFactory instance is used to construct a content handler    (I-§4.9.11)from 
a content type

Parameters:

fac- the desired factory
Throws

Error    (I-§1.48)
If the factory has already been defined.
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URLConnection.setDefaultAllowUserInteraction
    

public static void  setDefaultAllowUserInteraction(

       boolean  defaultallowuserinteraction)Sets the default value 
of the allow-User-Interaction (I-§4.9.1)flag for this URLConnection to the specified value.

Parameters:
defaultallowuserinteraction- 
the new value
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URLConnection.setDefaultRequestProperty
    

public static void

setDefaultRequestProperty(String  key, String  value)

Sets the default value of a general request property. When a URL-Connection is created, it is 
initialized with these properties.

Parameters:

key- the keyword by which the request is known (eg "accept")
value- the value associated with the key.
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URLConnection.setDefaultUseCaches
    

public void setDefaultUseCaches(boolean  defaultusecaches)

Sets the default value of the useCaches (I-§4.9.7)flag for this URLConnection to the 
specified value.

Parameters:
defaultusecaches- 
the new value
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URLConnection.setDoInput
    

public void setDoInput(boolean  doinput)

Sets the value of the doInput (I-§4.9.3)flag for this URLConnection to the specified value.

Parameters:

value- the new value
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URLConnection.setDoOutput
    

public void setDoOutput(boolean  dooutput)

Sets the value of the doOutput (I-§4.9.4)flag for this URL-Connection to the specified value.

Parameters:

value- the new value
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URLConnection.setIfModifiedSince
    

public void setIfModifiedSince(long  ifmodifiedsince)

Sets the value of the ifModifiedSince    (I-§4.9.5)field of this URLConnection to the specified 
value

Parameters:

value- the new value
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URLConnection.setRequestProperty
    

public void setRequestProperty(String  key, String  value)

Sets the general request property.

Parameters:

key- the keyword by which the request is known (eg "accept")
value- the value associated with it
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URLConnection.setUseCaches
    

public void setUseCaches(boolean  usecaches)

Sets the value of the useCaches (I-§4.9.7)field of this URL-Connection to the specified value.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



URLConnection.toString
    

public String toString()

Returns:

a string representation of this URLConnection.

Overrides:

toString in class Object    (I-§1.12.9).
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§4.10 Class URLEncoder
 

public  class  java.net.URLEncoder
    extends  java.lang.Object  (I-§1.12)
{
        // Methods
    public static String encode(String  s); §4.10.1
}

The class contains a utility method for converting a String into a MIME format called "x-www-form-
urlencoded" format.
To convert a String, each character is examined in turn:

· The ASCII characters 'a' through 'z', 'A' through 'Z', and '0' through '9' remain the same. 
· The space character '    ' is converted into a plus sign '+'. 
· All other characters are converted into the three-character string "%xy" where xy is the two-digit 

hexidecimal representation of the lower 16-bits of the character.
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URLEncoder.encode
    

public static String encode(String  s)

Translates a String into x-www-form-urlencoded format.

Parameters:

s- String to be translated
Returns:

the translated String.
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§4.11 Class URLStreamHandler
 

public  abstract  class  java.net.URLStreamHandler
    extends  java.lang.Object  (I-§1.12)
{
        // Constructors
    public URLStreamHandler(); §4.11.1

        // Methods
    protected abstract URLConnection openConnection(URL  u); §4.11.2
    protected void parseURL(URL  u, String  spec, §4.11.3
                                        int  start, int  limit);
    protected void setURL(URL  u, String  protocol, §4.11.4
                String  host, int  port, String  file, String  ref);
    protected String toExternalForm(URL  u); §4.11.5
}

The abstract class URLStreamHandler is the common superclass for all stream protocol handlers. A 
stream protocol handler knows how to make a connection for a particular protocol type, such as 
http, ftp, or gopher.

In most cases, an instance of a URLStreamHandler subclass is not created directly by an 
application. Rather the first time a protocol name is encountered when constructing a URL, the 
appropropriate stream protocol handler is automatically loaded. See I-§4.8.2 for complete details.
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URLStreamHandler.URLStreamHandler
    

public URLStreamHandler()

The default constructor.
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URLStreamHandler.openConnection
    

protected abstract URLConnection openConnection(URL  u)
throws IOException

Opens a connection to the object referenced by the URL argument.

Parameters:

u- the URL that this connects to
Returns:

a URLConnection object for the URL.
Throws

IOException    (I-§2.29)
If an I/O error occurs while opening the connection.
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URLStreamHandler.parseURL
    

protected void

parseURL(URL  u, String  spec, int  start, int  limit)

Parses the string representation of a URL into a URL object.

If there is any inherited context then it has already been copied into the URL argument 

This method parses the string representation as if it were an http specification. Most URL 
protocol families have a similar parsing. A stream protocol handler for a protocol that has a 
different syntax must override this routine.

Parameters:

u- the URL to receive the result of parsing the spec
spec- the String representing the URL which must be parsed

start- the character index at which to begin parsing; this is just past the ':' (if there is one) 
that specifies the determination of the protocl name.

limit- the character position to stop parsing at; this is the end of the string or the position of 
the "#" character, if present; all information after the sharp sign indicates an anchor
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URLStreamHandler.setURL
    

protected void setURL(URL  u, String  protocol, String  host, int  port, 
String  file, String  ref)

Sets the fields of the URL argument to the indicated values.

Parameters:

u- the URL to modify

protocol- the protocol name

host- the remote host value for the URL

port- the port on the remote machine

file- the file
ref- the reference
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URLStreamHandler.toExternalForm
    

protected String toExternalForm(URL  u)

Converts a URL of a specific protocol to a String.

Parameters:

u- the URL
Returns:

a string representation of the URL argument.
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§4.12 Interface ContentHandlerFactory
 

public  interface  java.net.ContentHandlerFactory
{
        // Methods
    public abstract ContentHandler §4.12.1
        createContentHandler(String  mimetype);
}

This interface defines a factory for content handlers. An implemention of this interface should map a 
MIME type into an instance of ContentHandler    (I-§4.1).
This interface is used by the URLStreamHandler class (I-§4.11) to create a ContentHandler for a 
MIME type.
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ContentHandlerFactory.createContentHandler
    

public abstract ContentHandler

createContentHandler(String  mimetype)

Creates a new ContentHandler to read an object from a URLStreamHandler.

Parameters:

mimetype- the MIME type for which a content handler is desired
Returns:

a new ContentHandler (I-§4.1) to read an object from a URLStreamHandler (I-§4.11).
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§4.13 Interface SocketImplFactory
 

public  interface  java.net.SocketImplFactory
{
        // Methods
    public abstract SocketImpl createSocketImpl(); §4.13.1
}

This interface defines a factory for socket implementations. It is used by the classes Socket    (I-
§4.6) and ServerSocket    (I-§4.5) to create actual socket implementions.
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SocketImplFactory.createSocketImpl
    

public abstract SocketImpl createSocketImpl()

Returns:

a new instance of SocketImpl    (I-§4.7).
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§4.14 Interface URLStreamHandlerFactory
 

public  interface  java.net.URLStreamHandlerFactory
{
        // Methods
    public abstract URLStreamHandler §4.14.1
        createURLStreamHandler(String  protocol);
}

This interface defines a factory for URL stream protocol handlers.

It is used by the URL class (I-§4.8) to create a URLStreamHandler    (I-§4.11) for a specific 
protocol.
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URLStreamHandlerFactory.createURLStreamHandler
    

public abstract URLStreamHandler

createURLStreamHandler(String  protocol)

Parameters:

protocol- the protocol ("ftp", "http", "nntp", and so on.)

Returns:

a URLStreamHandler (I-§4.11) for the specific protocol.
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§4.15 Class MalformedURLException
 

public  class  java.net.MalformedURLException
    extends  java.io.IOException  (I-§2.29)
{
        // Constructors
    public MalformedURLException();§4.15.1
    public MalformedURLException(String  msg); §4.15.2
}

Thrown to indicate that a malformed URL has occurred. Either no legal protocol could be found in a 
specification string, or the string could not be parsed.
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MalformedURLException.MalformedURLException
    

public MalformedURLException()

Constructs a MalformedURLException with no detail message. 

public MalformedURLException(String  msg)

Constructs a MalformedURLException with the specified detail message. 

Parameters:

msg- the detail message
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§4.16 Class ProtocolException
 

public  class  java.net.ProtocolException
    extends  java.io.IOException  (I-§2.29)
{
        // Constructors
    public ProtocolException(); §4.16.1
    public ProtocolException(String  host); §4.16.2
}

Thrown to indicate than there is an error in the underlying protocol, such as a TCP error.
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ProtocolException.ProtocolException
    

public ProtocolException()

Constructs a new ProtocolException with no detail message. 

public ProtocolException(String  host)

Constructs a new ProtocolException with the specified detail message. 

Parameters:

host- the detail message
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§4.17 Class SocketException
 

public  class  java.net.SocketException
    extends  java.io.IOException  (I-§2.29)
{
        // Constructors
    public SocketException();§4.17.1
    public SocketException(String  msg); §4.17.2
}

Thrown to indicate that some error occurred while attempting to use a socket.
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SocketException.SocketException
    

public SocketException()

Constructs a new SocketException with no detail message. 

public SocketException(String  msg)

Constructs a new SocketException with the specified detail message. 

Parameters:

msg- the detail message
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§4.18 Class UnknownHostException
 

public  class  java.net.UnknownHostException
    extends  java.io.IOException  (I-§2.29)
{
        // Constructors
    public UnknownHostException(); §4.18.1
    public UnknownHostException(String  host); §4.18.2
}

Thrown to indicate that the IP address of a host could not be determined.
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UnknownHostException.UnknownHostException
    

public UnknownHostException()

Constructs a new UnknownHostException with no detail message.

public UnknownHostException(String  host)

Constructs a new UnknownHostException with the specified detail message.

Parameters:

host- the detail message
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§4.19 Class UnknownServiceException
 

public  class  java.net.UnknownServiceException
    extends  java.io.IOException  (I-§2.29)
{
        // Constructors
    public UnknownServiceException(); §4.19.1
    public UnknownServiceException(String  msg); §4.19.2
}

Thrown to indicate that an unknown service exception has occurred. Either the MIME type 
returned by a URL connection does not make sense, or the application is attempting to write to a 
read-only URL connection.
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UnknownServiceException.UnknownServiceException
    

public UnknownServiceException()

Constructs a new UnknownServiceException with no detail message.

public UnknownServiceException(String  msg)

Constructs a new UnknownServiceException with the specified detail message.

Parameters:

msg- the detail message
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Package java.lang
 

Classes
1.1    Class Boolean
1.2    Class Character
1.3    Class Class
1.4    Class ClassLoader
1.5    Class Compiler
1.6    Class Double
1.7    Class Float
1.8    Class Integer
1.9    Class Long
1.10    Class Math
1.11    Class Number
1.12    Class Object
1.13    Class Process
1.14    Class Runtime
1.15    Class SecurityManager
1.16    Class String
1.17    Class StringBuffer
1.18 Class System
1.19    Class Thread
1.20    Class ThreadGroup
1.21    Class Throwable

Interfaces
1.22    Interface Cloneable
1.23    Interface Runnable

Exceptions
1.24    Class ArithmeticException
1.25    Class ArrayIndexOutOfBoundsException
1.26    Class ArrayStoreException
1.27    Class ClassCastException
1.28    Class ClassNotFoundException
1.29    Class CloneNotSupportedException
1.30    Class Exception
1.31    Class IllegalAccessException
1.32    Class IllegalArgumentException
1.33    Class IllegalMonitorStateException
1.34    Class IllegalThreadStateException
1.35    Class IndexOutOfBoundsException



1.36    Class InstantiationException
1.37    Class InterruptedException
1.38    Class NegativeArraySizeException
1.39    Class NoSuchMethodException
1.40    Class NullPointerException
1.41    Class NumberFormatException
1.42    Class RuntimeException
1.43    Class SecurityException
1.44    Class StringIndexOutOfBoundsException

Errors
1.45    Class AbstractMethodError
1.46    Class ClassCircularityError
1.47    Class ClassFormatError
1.48    Class Error
1.49    Class IllegalAccessError
1.50    Class IncompatibleClassChangeError
1.51    Class InstantiationError
1.52    Class InternalError
1.53    Class LinkageError
1.54    Class NoClassDefFoundError
1.55    Class NoSuchFieldError
1.56    Class NoSuchMethodError
1.57    Class OutOfMemoryError
1.58    Class StackOverflowError
1.59    Class ThreadDeath
1.60    Class UnknownError
1.61    Class UnsatisfiedLinkError
1.62    Class VerifyError
1.63    Class VirtualMachineError

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



§1.1 Class Boolean
 

public  final  class  java.lang.Boolean
    extends  java.lang.Object  (I-§1.12)
{
        // Fields
    public final static Boolean FALSE; §1.1.1
    public final static Boolean TRUE; §1.1.2

        // Constructors
    public Boolean(boolean  value);§1.1.3
    public Boolean(String  s); §1.1.4

        // Methods
    public boolean booleanValue(); §1.1.5
    public boolean equals(Object  obj); §1.1.6
    public static boolean  getBoolean(String  name); §1.1.7

        public int hashCode(); §1.1.8
    public String toString();§1.1.9
    public static Boolean valueOf(String  s); §1.1.10
}

This class wraps a value of the primitive type boolean in an object. An object of type Boolean 
contains a single field whose type is boolean.

In addition, this class provides a number of methods for converting a boolean to a String and a String
to a boolean, as well as other constants and methods useful when dealing with a boolean.
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Boolean.FALSE
    

public final static Boolean FALSE = new Boolean(true)

The Boolean object corresponding to the primitive value false.
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Boolean.TRUE
    

public final static Boolean TRUE = new Boolean(false)

The Boolean object corresponding to the primitive value true.
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Boolean.Boolean
    

public Boolean(boolean  value)

Allocates a Boolean object representing the value argument.

Parameters:

value- the value of the boolean

public Boolean(String  s)

Allocates a Boolean object representing the value true if the string argument is not null and 
is equal, ignoring case, to the string "true". Otherwise, allocates a Boolean object representing
the value false.

Parameters:

s- the string to be converted to a boolean
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Boolean.booleanValue
    

public boolean booleanValue()

Returns:

the primitive boolean value of this object.
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Boolean.equals
    

public boolean equals(Object  obj)

The result is true if the argument is not null and is a Boolean object that contains the same 
boolean value as this object.

Parameters:

obj- the object to compare with

Returns:

true if the objects are the same; false otherwise.

Overrides:

equals in class Object    (I-§1.12.3).
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Boolean.getBoolean
    

public static boolean getBoolean(String  name)

The result is true if the system property (I-§1.18.9) named by the argument exists and is 
equal, ignoring case1, to the string "true".

Parameters:

name- the system property name

Returns:

the boolean value of the system property.
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Boolean.hashCode
    

public int hashCode()

Returns:

a hash code value for this object.
Overrides:

hashCode in class Object    (I-§1.12.6).
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Boolean.toString
    

public String toString()

If this object contains the value true, a string equal to "true" is returned. Otherwise, a string 
equal to "false" is returned.

Returns:

a string representation of this object. 
Overrides:

toString in class Object    (I-§1.12.9).
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Boolean.valueOf
    

public static Boolean valueOf(String  s)

A new Boolean object is constructed. This Boolean contains the value true if the string 
argument is not null and is equal, ignoring case, to the string "true".

Parameters:

s- a string
Returns:

The Boolean value represented by the string.
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Footnotes
    

1In Java 1.0, the string had to be equal to the string "true", where the comparison was case sensitive.
Beginning with Java      1.1, the test is case insensitive.
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§1.2 Class Character
 

public  final  class  java.lang.Character
    extends  java.lang.Object  (I-§1.12)
{
        // Fields
    public final static int MAX_RADIX; §1.2.1
    public final static char MAX_VALUE; §1.2.2
    public final static int MIN_RADIX; §1.2.3
    public final static char MIN_VALUE; §1.2.4

        // Constructors
    public Character(char  value); §1.2.5

        // Methods
    public char charValue(); §1.2.6
    public static int digit(char  ch, int  radix); §1.2.7
    public boolean equals(Object  obj); §1.2.8
    public static char forDigit(int  digit, int  radix); §1.2.9
    public int hashCode(); §1.2.10
    public static boolean isDefined(char  ch); §1.2.11
    public static boolean isDigit(char  ch); §1.2.12
    public static boolean isJavaLetter(char  ch); §1.2.13
    public static boolean isJavaLetterOrDigit(char  ch); §1.2.14
    public static boolean isLetter(char  ch); §1.2.15
    public static boolean isLetterOrDigit(char  ch); §1.2.16
    public static boolean isLowerCase(char  ch); §1.2.17
    public static boolean isSpace(char  ch); §1.2.18
    public static boolean isTitleCase(char  ch); §1.2.19
    public static boolean isUpperCase(char  ch); §1.2.20
    public static char toLowerCase(char  ch); §1.2.21
    public String toString();§1.2.22
    public static char toTitleCase(char  ch); §1.2.23
    public static char toUpperCase(char  ch); §1.2.24
}

This class wraps a value of the primitive type char in an object. An object of type Character 
contains a single field whose type is char.

In addition, this class provides a number of methods for determining the type of a character, and 
converting characters from uppercase to lowercase and vice versa.

Many of the methods of class Character are defined in terms of a "Unicode attribute table" that 
specifies a name for every defined Unicode code point. The table also includes other attributes, such
as a decimal value, an uppercase equivalent, a lowercase equivalent, and/or a titlecase equivalent. 
The Unicode attribute table is available on the World Wide Web as the file:

 

ftp://unicode.org/pub/MappingTables/UnicodeData1.1.5.txt
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Character.MAX_RADIX
    

public final static int MAX_RADIX = 36

The constant value of this field is the largest value permitted for the radix argument in radix-
conversion methods such as the digit    (I-§1.2.7) method, the forDigit    (I-§1.2.9) method,
and the toString (I-§1.8.21) method of class Integer.
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Character.MAX_VALUE1
 

public final static char MAX_VALUE = '\uffff'

The constant value of this field is the largest value of type char.
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Character.MIN_RADIX
    

public final static int MIN_RADIX = 2

The constant value of this field is the smallest value permitted for the radix argument in radix-
conversion methods such as the digit    (I-§1.2.7) method, the forDigit    (I-§1.2.9) method,
and the toString (I-§1.8.21) method of class Integer.
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Character.MIN_VALUE2
 

public final static char MIN_VALUE = '\u0000'

The constant value of this field is the smallest value of type char.
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Character.Character
    

public Character(char  value)

Constructs a Character object and initializes it so that it represents the primitive value 
argument.

Parameters:

value- value for the new Character object
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Character.charValue
    

public char charValue()

Returns:

The primitive char value represented by this object.
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Character.digit
    

public static int digit(char  ch, int  radix)

Returns the numeric value of the character ch in the specified radix. 

If the radix is not in the range MIN_RADIX is less than or equal to radix is less
than or equal to MAX_RADIX or if the ch is not a valid digit in the specified radix, -1 is 
returned. A character is a valid digit if any of the following is true:

· The method isDigit    (I-§1.2.12) is true of the character and the Unicode decimal digit value of
the character (or its single-character decomposition) is less than the specified radix. In this case 
the decimal digit value is returned.

    

· The character is one of the uppercase Latin letters 'A' through 'Z' and its code is less that radix
+ 'A' - 10. In this case, ch - 'A' + 10 is returned.

· The character is one of the lowercase Latin letters 'a' through 'z' and its code is less that radix 
+ 'a '- 10. In this case, ch - 'a' + 10 is returned.

 

Parameters:

ch- the character to be converted
radix- the radix

Returns:

the numeric value represented by the character in the specified radix.

See Also:

forDigit    (I-§1.2.9).
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Character.equals
    

public boolean equals(Object  obj)

The result is true if the argument is not null and is a Character object that represents the 
same char value as this object.

Parameters:

obj- the object to compare with

Returns:

true if the objects are the same; false otherwise.

Overrides:

equals in class Object    (I-§1.12.3).
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Character.forDigit
    

public static char forDigit(int  digit, int  radix)

Determines the character representation for a specific digit in the specified radix. If the value of 
radix is not a valid radix, or the value of digit is not a valid digit in the specified radix, the null 
character ('\u0000') is returned.

The radix argument is valid if it is greater than or equal to MIN_RADIX (I-§1.2.3) and less 
than or equal to MAX_RADIX (I-§1.2.1). The digit argument is valid if 0 is less than 
or equal to digit is less than radix. 

If the digit is less than 10, then '0' + digit is returned. Otherwise, the value 'a' + digit
- 10 is returned.

Parameters:

digit- the number to convert to a character

radix- the radix.
Returns:

the char representation of the specified digit in the specified radix. 

See Also:

digit    (I-§1.2.7).
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Character.hashCode
    

public int hashCode()

Returns:

a hash code value for this object. 
Overrides:

hashCode in class Object    (I-§1.12.6).
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Character.isDefined3
 

public static boolean isDefined(char  ch)

Determines if a character has a defined meaning in Unicode. A character is defined if at least 
one of the following is true:

· It has an entry in the Unicode attribute table.
 

· Its value is in the range '\u3040' is less than or equal to ch is less than or 
equal to '\u9FA5"

· Its value is in the range '\uF900' is less than or equal to ch is less than or 
equal to '\uFA2D"

 

Parameters:

ch- the character to be tested
Returns:

true if the character has a defined meaning in Unicode; false otherwise.
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Character.isDigit4
 

public static boolean isDigit(char  ch)

Determines whether the specified character is a digit. A character is considered to be a digit if it 
is not in the range '\u2000' through '\uu2000' and its Unicode name contains the word "DIGIT".

Parameters:

ch- the character to be tested
Returns:

true if the character is a digit; false otherwise.
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Character.isJavaLetter5
 

public static boolean isJavaLetter(char  ch)

Determines whether the specified character is a "Java" letter, that is, the character is 
permissible as the first character in an identifier in the Java language.

A character is considered to be a Java letter if it is a letter, the ASCII dollar sign character '$', or 
the underscore character '_'.

Parameters:

ch- the character to be tested
Returns:

true if the character is a Java letter; false otherwise.

See Also:

isLetter    (I-§1.2.15)
isLetterOrDigit    (I-§1.2.16)
isJavaLetterOrDigit    (I-§1.2.14).
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Character.isJavaLetterOrDigit6
 

public static boolean isJavaLetterOrDigit(char  ch)

Determines whether the specified character is a "Java" letter or digit, that is, the character is 
permissible as a non-initial character in an identifier in the Java language. 

A character is considered to be a Java letter or digit if it is a letter, a digit, the ASCII dollar sign 
character '$', or the underscore character '_'.

Parameters:

ch- the character to be tested
Returns:

true if the character is a Java letter or digit; false otherwise.

See Also:

isLetter    (I-§1.2.15)
isLetterOrDigit    (I-§1.2.16)
isJavaLetter    (I-§1.2.13).
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Character.isLetter
    

public static boolean isLetter(char  ch)

Determines whether the specified character is a letter. 

Parameters:

ch- the character to be tested
Returns:

true if the character is a letter; false otherwise.

See Also:

isJavaLetter    (I-§1.2.13)
isJavaLetterOrDigit    (I-§1.2.14).
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Character.isLetterOrDigit7
 

public static boolean isLetterOrDigit(char  ch)

Parameters:

ch- the character to be tested
Returns:

true if the character is a letter or digit; false otherwise.

See Also:

isDigit    (I-§1.2.12)
isLetter    (I-§1.2.15)
isJavaLetter    (I-§1.2.13)
isJavaLetterOrDigit    (I-§1.2.14).
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Character.isLowerCase8
 

public static boolean isLowerCase(char  ch)

Determines whether the specified character is a lowercase character. 

A character is lowercase if it is not in the range '\u2000' through '\u2FFF', the Unicode attribute 
table does not specify a mapping to lowercase for the character, and at least one of the 
following is true: 

· the attribute table specifies a mapping to uppercase for the character.
 

· the name for the character contains the words "SMALL LETTER." 
· the name for the character contains the words "SMALL LIGATURE."

 

Parameters:

ch- the character to be tested
Returns:

true if the character is lowercase; false otherwise.

See Also:

isUpperCase    (I-§1.2.20)
isTitleCase    (I-§1.2.19)
toLowerCase    (I-§1.2.21).
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Character.isSpace
    

public static boolean isSpace(char  ch)

Determines if a character is white space. 

This method returns true for the following five characters only:

'\t' \u0009 HORIZONTAL TABULATION
'\n' \u000A NEW LINE
'\f' \u000C FORM FEED
'\r' \u000D CARRIAGE RETURN
' ' \u0020 SPACE

Parameters:

ch- the character to be tested
Returns:

true if the character is ISO-LATIN-1 white space; false otherwise.
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Character.isTitleCase9
 

public static boolean isTitleCase(char  ch)

Determines if the character is a titlecase character. 

There are four Unicode characters whose printed representations look like pairs of Latin 
letters. For example, there is an uppercase letter that looks like "LJ" and the corresponding 
lowercase letter looks like "lj". A third form, which looks like "Lj" that is the appropriate form to 
use when rendering a word in lowercase with initial capitals, as for a book title. 

These are the Unicode characters for which this method returns true: 

· LATIN CAPITAL LETTER D WITH SMALL LETTER Z 
WITH CARON

 

· LATIN CAPITAL LETTER L WITH SMALL LETTER J 
· LATIN CAPITAL LETTER N WITH SMALL LETTER J 
· LATIN CAPITAL LETTER D WITH SMALL LETTER Z

 

Parameters:

ch- the character to be tested
Returns:

true if the character is titlecase; false otherwise.

See Also:

isUpperCase    (I-§1.2.20)
isLowerCase    (I-§1.2.17)
toTitleCase    (I-§1.2.23).
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Character.isUpperCase10
 

public static boolean isUpperCase(char  ch)

Determines whether the specified character is an uppercase character. 

A character is uppercase if it is not in the range '\u2000' through '\u2FFF', the Unicode attribute 
table does not specify a mapping to uppercase for the character, and at least one of the 
following is true: 

· the attribute table specifies a mapping to lowercase for the character.
 

· the name for the character contains the words "CAPITAL LETTER."
· or the name for the character contains the words "CAPITAL LIGATURE."

 

Parameters:

ch- the character to be tested
Returns:

true if the character is uppercase; false otherwise.

See Also:

isLowerCase    (I-§1.2.17)
isTitleCase    (I-§1.2.19)
toUpperCase    (I-§1.2.24).
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Character.toLowerCase11
 

public static char toLowerCase(char  ch)

The given character is mapped to its lowercase equivalent; if the character has no lowercase 
equivalent, the character itself is returned.

A character has a lowercase equivalent if a lowercase mapping is specified for the character in 
the Unicode attribute table. 

Note that some Unicode characters in the range '\u2000' through '\u2FFF' have lowercase 
mappings; this method does map such characters to their lowercase equivalents even though 
the method isUpperCase (I-§1.2.20) does not return true for such characters.

Parameters:

ch- the character to be converted
Returns:

the lowercase equivalent of the character, if any; otherwise the character itself.

See Also:

isLowerCase    (I-§1.2.17).
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Character.toString
    

public String toString()

Converts this Character object to a string. The result is a string whose length is 1 and whose 
sole component is the primitive char value represented by this object.

Returns:

a string representation of this object.
Overrides:

toString in class Object    (I-§1.12.9).
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public static char toTitleCase(char  ch)

Converts the character argument to titlecase. A character has a titlecase equivalent if a 
titlecase mapping is specified for the character in the Unicode attribute table. 

Note that some Unicode characters in the range '\u2000' through '\u2FFF' have titlecase 
mappings; this method does map such characters to their titlecase equivalents even though 
the method isTitleCase (I-§1.2.19) does not return true for such characters.

Parameters:

ch- the character to be converted
Returns:

the titlecase equivalent of the character, if any; otherwise the character itself.

See Also:

isTitleCase    (I-§1.2.19).
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public static char toUpperCase(char  ch)

Converts the character argument to uppercase. A character has an uppercase equivalent if a 
titlecase mapping is specified for the character in the Unicode attribute table. 

Note that some Unicode characters in the range '\u2000' through '\u2000FFF' have 
uppercase mappings; this method does map such characters to their titlecase equivalents 
even though the method isLowerCase (I-§1.2.17) does not return true for such characters.

Parameters:

ch- the character to be converted
Returns:

the uppercase equivalent of the character, if any; otherwise the character itself.

See Also:

isUpperCase    (I-§1.2.20).
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Footnotes
    

1This field is new in Java 1.1.
2This field is new in Java 1.1.
3This method is new in Java 1.1.
4In Version 1.0, this version returns true only for the ten ASCII digits `0' through '9'.
5This method is new in Java 1.1
6This method is new in Java 1.1
7This method is new in Java 1.1
8In Version 1.0, this version returns true only for lowercase characters in the range '\u0000' to '\
u00FF'.
9This method is new in Java 1.1.
10In Java 1.0, this method returns true only for uppercase characters in the range '\u0000' to '\
u00FF'.
11In Java 1.0, this method only works on characters in the range '\u0000' to '\u00FF'. For characters
outisde this range, the method returns its argument unchanged.
12This method is new in Java 1.1
13In Java 1.0, this method only works on characters in the range '\u0000' to '\u00FF'. For characters
outside this range, the method returns its argument unchanged.
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§1.3 Class Class
 

public  final  class  java.lang.Class
    extends  java.lang.Object  (I-§1.12)
{
        // Methods
    public static Class forName(String  className); §1.3.1
    public ClassLoader getClassLoader(); §1.3.2
    public Class[] getInterfaces();§1.3.3
    public String getName(); §1.3.4
    public Class getSuperclass(); §1.3.5
    public boolean isInterface(); §1.3.6
    public Object newInstance(); §1.3.7
    public String toString();§1.3.8
}

Instances of the class Class represent classes and interfaces in a running Java application.

There is no public constructor for the class Class. Class objects are constructed automatically by 
the Java Virtual Machine as classes are loaded and/or by calls to the defineClass method (I-
§1.4.2) in the class loader.
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Class.forName
    

public static Class forName(String  className)
throws ClassNotFoundException

Returns the Class object associated with the class with the given string name.

For example, the following code fragment returns the run-time Class descriptor for the class 
named java.lang.Thread: 

               Class  t  =  Class.forName("java.lang.Thread")/

Parameters:

className- the fully qualified name of the desired class

Returns:

the Class descriptor for the class with the specified name.

Throws

ClassNotFoundException    (I-§1.28)
If the class could not be found.
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Class.getClassLoader
    

public ClassLoader getClassLoader()

Determines the class loader (I-§1.4) for the class. 

Returns:

The class loader that created the class or interface represented by this object, or null if the 
class was not created by a class loader.
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Class.getInterfaces
    

public Class[] getInterfaces()

Determines the interfaces implemented by the class or interface represented by this object. 

If this object represents a class, the return value is an array containing objects representing 
all interfaces implemented by the class. The order of the interface objects in the array 
corresponds to the order of the interface names in the implements clause of the declaration 
of the class represented by this object. 

If this object represents an interface, the array contains objects representing all interfaces 
extended by the interface. The order of the interface objects in the array corresponds to the 
order of the interface names in the extends clause of the declaration of the interface 
represented by this object.

If the class or interface implements no interfaces, the method returns an array of length 0.

Returns:

an array of interfaces implemented by this class.
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Class.getName
    

public String getName()

Returns:

the fully qualified name of the class or interface represented by this object.
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Class.getSuperclass
    

public Class getSuperclass()

If this object represents any class other than the class Object, then the object that represents
the superclass of that class is returned.

If this object is the one that represents the class Object or this object represents an interface,
null is returned.

Returns:

the superclass of the class represented by this object.
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Class.isInterface
    

public boolean isInterface()

Returns:

true if this object represents an interface; false otherwise.
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Class.newInstance
    

public Object newInstance()
throws InstantiationException, IllegalAccessException

Creates a new instance of a class.

Returns:

A newly allocated instance of the class represented by this object. This is done exactly as if by
a new expression with an empty argument list.

Throws

InstantiationException    (I-§1.36)
If an application tries to instantiate an abstract class or an interface, or if the instantiation fails 
for some other reason.

Throws

IllegalAccessException    (I-§1.31)
If the class or initializer is not accessible.
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Class.toString
    

public String toString()

Converts the object to a string. The string representation is the string "class" or "interface" 
followed by a space and then the fully qualified name of the class.

Returns:

a string representation of the class object. 
Overrides:

toString in class Object    (I-§1.12.9).
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§1.4 Class ClassLoader
 

public  abstract class  java.lang.ClassLoader
    extends  java.lang.Object  (I-§1.12)
{
        // Constructors
    protected ClassLoader(); §1.4.1

        // Methods
    protected final Class §1.4.2
        defineClass(byte  data[], int  offset, int  length);
    protected final Class findSystemClass(String  name); §1.4.3
    protected abstract Class §1.4.4
        loadClass(String  name, boolean  resolve);
    protected final void resolveClass(Class  c); §1.4.5
}

The class ClassLoader is an abstract class. Applications implement subclasses of ClassLoader in 
order to extend the manner in which the Java Virtual Machine dynamically loads classes. 

Normally, the Java Virtual Machine loads classes from the local file system in a platform-dependent 
manner. For example, on UNIX systems, the Virtual Machine loads classes from the directory 
defined by the CLASSPATH environment variable.
However, some classes may not originate from a file; they may originate from other sources, such as
the network, or they could be constructed by an application. The method defineClass (I-§1.4.2) 
converts an array of bytes into an instance of class Class (I-§1.3). Instances of this newly defined 
class can be created using the newInstance method in class Class (I-§1.3.7). 
The methods and constructors of objects created by a class loader may reference other classes.
To determine the class(es) referred to, the Java Virtual Machine calls the loadClass method (I-
§1.4.4) of the class loader that originally created the class. If the Java Virtual Machine only needs 
to determine if the class exists and if it does exist to know its superclass, the resolve flag is set to 
false. However if an instance of the class is being created or any of its methods are being called, the 
class must also be resolved. In this case the resolve flag is set to true, and the resolveClass 
method (I-§1.4.5) should be called.
For example, an application could create a network class loader to download class files from a 
server. Sample code might look like:

 

ClassLoader  loader  =  new  NetworkClassLoader(host,  port);
Object  main  =  loader.loadClass("Main", true).newInstance();

....

The network class loader subclass must define the method loadClass to load a class from the 
network. Once it has downloaded the bytes that make up the class, it should use the method 
defineClass to create a class instance. A sample implementation might be the following:

class  NetworkClassLoader  {
      String  host;



      int  port;
      Hashtable  cache  =  new  Hashtable();
      private  byte  loadClassData(String  name)[]  {

       //  load  the  class  data  from  the  connection
       ...

      }

      public  synchronized  Class  loadClass(String  name, 
                               boolean resolve)  {

              Class  c  =  cache.get(name);
               if  (c  ==  null)  {
                      byte  data[]  =  loadClassData(name);

                     c = defineClass(data, 0, data.length);
                      cache.put(name,  c);
               }
               if (resolve)
                       resolveClass(c);
               return  c;

      }
}
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ClassLoader.ClassLoader
    

protected ClassLoader()

Constructs a new class loader and initializes it.

If there is a security manager, its checkCreateClassLoader method (I-§1.15.8) is called. 
This may result in a security exception (I-§1.43).

Throws

SecurityException    (I-§1.43)
If the current thread does not have permission to create a new class loader.
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ClassLoader.defineClass
    

protected final Class

defineClass(byte  data[], int  offset, int  length)

Converts an array of bytes into an instance of class Class. 

Parameters:

data- the bytes that make up the Class

offset- the start offset of the Class data
length- the length of the Class data

Returns:

the class object which was created from the data.

Throws

ClassFormatError    (I-§1.47)
If the data does not contain a valid class.
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ClassLoader.findSystemClass
    

protected final Class findSystemClass(String  name)
throws ClassNotFoundException

Finds the system class with the specified name, loading it if necessary.

A system class is a class loaded from the local file system in a platform-dependent way. It has 
no class loader.

Parameters:

name- the name of the system Class

Returns:

a system class with the given name.

Throws

NoClassDefFoundError    (I-§1.54)
If the Class is not found.

Throws

ClassNotFoundException    (I-§1.28)
If it could not find a definition for the class.
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ClassLoader.loadClass
    

protected abstract Class

loadClass(String  name, boolean  resolve)
throws ClassNotFoundException

Requests the class loader to load a class with the specified name. The loadClass method is 
called by the Java Virtual Machine when a class loaded by a class loader first references 
another class. Every subclass of class ClassLoader must define this method.

If the resolve flag is true, the method should call the resolveClass method on the resulting 
class object.

Class loaders should use a hash table or other cache to avoid defining classes with the same 
name multiple times.

Parameters:

name- the name of the desired Class

resolve- true if the class must be resolved

Returns:

the resulting class, or null if it was not found.

Throws

ClassNotFoundException    (I-§1.28)
If the class loader cannot find a definition for the class. 
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ClassLoader.resolveClass
    

protected final void resolveClass(Class  c)

Resolves the class so that an instance of the class can be created, or so that one of its 
methods can be called. This method should be called by loadClass if the resolve flag is true. 

Parameters:

c- the Class instance to be resolved
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§1.5 Class Compiler
 

public  final  class  java.lang.Compiler
    extends  java.lang.Object  (I-§1.12)
{
        // Methods
    public static Object command(Object  any); §1.5.1
    public static boolean compileClass(Class  clazz);§1.5.2
    public static boolean compileClasses(String  string); §1.5.3
    public static void disable(); §1.5.4
    public static void enable(); §1.5.5
}

The Compiler class is provided in support of Java-to-native-code compilers and related services.

When the Java Virtual Machine first starts, it determines if a system property (I-§1.18.9) 
java.compiler exists. If so, it is assumed to be the name of a library (whose exact location and type is
platform-dependent); the loadLibrary method (I-§1.18.13) in class System is called to load that 
library. If this loading succeeds, the function named java_lang_Compiler_start() in that library is 
called.

If there is no compiler available, these methods do nothing.
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Compiler.command
    

public static Object command(Object  any)

The Compiler should examine the argument type and its fields and perform some 
documented operation. No specific operations are required.

Parameters:

any- an argument
Returns:

a compiler-specific value, or null if no compiler is available.
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Compiler.compileClass
    

public static boolean compileClass(Class  clazz)

The indicated class is compiled.

Parameters:

clazz- a class
Returns:

true if the compilation succeedes; false if the compilation failes or no compiler is available.
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Compiler.compileClasses
    

public static boolean compileClasses(String  string)

Indicates that the application would like the third-party software to compile all classes whose 
name matches the indicated string.

Parameters:

string- the name of the classes to compile

Returns:

true if the compilation succeedes; false if the compilation failes or no compiler is available.
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Compiler.disable
    

public static void disable()

Causes the Compiler to cease operation.
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Compiler.enable
    

public static void enable()

Causes the Compiler to resume operation.
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§1.6 Class Double
 

public  final  class  java.lang.Double
    extends  java.lang.Number  (I-§1.11)
{
        // Fields
    public final static double MAX_VALUE;§1.6.1
    public final static double MIN_VALUE;§1.6.2
    public final static double NaN;§1.6.3
    public final static double NEGATIVE_INFINITY; §1.6.4
    public final static double POSITIVE_INFINITY; §1.6.5

        // Constructors
    public Double(double  value); §1.6.6
    public Double(String  s);§1.6.7

        // Methods
    public static long doubleToLongBits(double  value); §1.6.8
    public double doubleValue(); §1.6.9
    public boolean equals(Object  obj); §1.6.10
    public float floatValue(); §1.6.11
    public int hashCode(); §1.6.12
    public int intValue(); §1.6.13
    public boolean isInfinite(); §1.6.14
    public static boolean isInfinite(double  v); §1.6.15
    public boolean isNaN(); §1.6.16
    public static boolean isNaN(double  v); §1.6.17
    public static double longBitsToDouble(long  bits); §1.6.18
    public long longValue(); §1.6.19
    public String toString();§1.6.20
    public static String toString(double  d); §1.6.21
    public static Double valueOf(String  s); §1.6.22
}

This class wraps a value of the primitive type double in an object. An object of type Double 
contains a single field whose type is double.

In addition, this class provides a number of methods for converting a double to a String and a String 
to a double, as well as other constants and methods useful when dealing with a double.
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Double.MAX_VALUE
    

public final static double 

       MAX_VALUE = 1.79769313486231570e+308d

The largest positive value of type double.
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Double.MIN_VALUE
    

public final static double 

       MIN_VALUE = 4.94065645841246544e-324

The smallest positive finite value of type double.
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Double.NaN
    

public final static double NaN = 0.0 / 0.0

A Not-a-Number (NaN) value of type double.
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Double.NEGATIVE_INFINITY
    

public final static double 

       NEGATIVE_INFINITY = -1.0 / 0.0

The negative infinity of type double. 

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Double.POSITIVE_INFINITY
    

public final static double 

       POSITIVE_INFINITY = 1.0 / 0.0

The positive infinity of type double. 
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Double.Double
    

public Double(double  value)

Constructs a newly allocated Double object that represents the primitive double argument.

Parameters:

value- the value to be represented by the Double

public Double(String  s)
throws NumberFormatException

Constructs a newly allocated Double object that represents the floating-point value of type 
double represented by the string. The string is converted to a double value as if by the valueOf 
method (I-§1.6.22).

Parameters:

s- a string to be converted to a Double
Throws

NumberFormatException    (I-§1.41)
If the string does not contain a parsable number.
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Double.doubleToLongBits
    

public static long doubleToLongBits(double  value)

The result is a representation of the floating-point argument according to the IEEE 754 
floating-point "double format" bit layout.

Bit 63 represents the sign of the floating-point number; bits 62-52 represent the exponent; 
bits 51-0 represent the significand (sometimes called the mantissa) of the floating-point 
number.

If the argument is positive infinity, the result is 0x7ff0000000000000L.

If the argument is negative infinity, the result is 0xfff0000000000000L.

If the argument is NaN, the result is 0x7ff8000000000000L.

Parameters:

value- a double precision floating point number

Returns:

the bits that represent the floating point number.
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Double.doubleValue
    

public double doubleValue()

Returns:

the double value represented by this object.
Overrides:

doubleValue in class Number    (I-§1.11.1).
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Double.equals
    

public boolean equals(Object  obj)

The result is true if the argument is not null and is a Double object that represents a double 
that has the identical bit pattern to the bit pattern of the double represented by this object.

Note that in most cases, for two instances of class Double, d1 and d2, the value of 
d1.equals(d2) is true if d1.doubleValue() == d2.longValue() also has the value true. However, 
there are two exceptions:

· If d1 and d2 both represent Double.NaN, then the equals method returns true, even though 
Double.NaN==Double.NaN has the value false. 

 

· If d1 represents +0.0 while d2 represents -0.0, or vice versa, the equal test has the value false, 
even though +0.0==-0.0 has the value true.

 

Parameters:

obj- the object to compare with

Returns:

true if the objects are the same; false otherwise.

Overrides:

equals in class Object    (I-§1.12.3).
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Double.floatValue
    

public float floatValue()

Returns:

the double value represented by this object is converted to type float and the result of the 
conversion is returned.

Overrides:

floatValue in class Number    (I-§1.11.2).
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Double.hashCode
    

public int hashCode()

Returns:

a hash code value for this object. 
Overrides:

hashCode in class Object    (I-§1.12.6).
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Double.intValue
    

public int intValue()

Returns:

the double value represented by this object is converted to type int and the result of the 
conversion is returned.

Overrides:

intValue in class Number    (I-§1.11.3).
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Double.isInfinite
    

public boolean isInfinite()

Returns:

true if the value represented by this object is positive infinity (I-§1.6.5) or negative infinity    
(I-§1.6.4); false otherwise.

public static boolean isInfinite(double  v)

Parameters:

v- the value to be tested
Returns:

true if the value of the argument is positive infinity    (I-§1.6.5) or negative infinity    (I-
§1.6.4); false otherwise.
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Double.isNaN
    

public boolean isNaN()

Returns:

true if the value represented by this object is NaN    (I-§1.6.3); false otherwise.

public static boolean isNaN(double  v)

Parameters:

v- the value to be tested
Returns:

true if the value of the argument is NaN (I-§1.6.3); false otherwise.
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Double.longBitsToDouble
    

public static double longBitsToDouble(long  bits)

The argument is considered to be a representation of a floating-point value according to 
the IEEE 754 floating-point "double precision" bit layout. That floating-point value is 
returned as the result.

If the argument is 0x7f80000000000000L, the result is positive infinity.

If the argument is 0xff80000000000000L, the result is negative infinity.

If the argument is any value in the range 0x7ff0000000000001L through 0x7fffffffffffffffL or in 
the range 0xfff0000000000001L through 0xffffffffffffffffL, the result is NaN. All IEEE 754 NaN 
values are, in effect, lumped together by the Java language into a single value.

Parameters:

bits- any long integer
Returns:

the double floating-point value with the same bit pattern.
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Double.longValue
    

public long longValue()

Returns:

the double value represented by this object is converted to type long and the result of the 
conversion is returned.

Overrides:

longValue in class Number    (I-§1.11.4).
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Double.toString
    

public String toString()

The primitive double value represented by this object is converted to a string exactly as if by 
the method toString of one argument (I-§1.6.21).

Returns:

a String representation of this object.
Overrides:

toString in class Object    (I-§1.12.9).

public static String toString(double  d)

Creates a string representation of the double argument.

The values NaN, NEGATIVE_INFINITY, POSITIVE_INFINITY, -0.0, and +0.0 are represented 
by the strings "NaN", "-Infinity", "Infinity", "-0.0" and "0.0", respectively.

If d is in the range 10-3 <= |d| <= 107, then it is converted to a string in the style [-]ddd.ddd.
Otherwise, it is converted to a string in the style [-]m.ddddE±xx.

There is always a minimum of one digit after the decimal point. The number of digits is the 
minimum needed to uniquely distinguish the argument value from adjacent values of type 
double.

Parameters:

d- the double to be converted
Returns:

a string representation of the argument.
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Double.valueOf
    

public static Double valueOf(String  s)
throws NumberFormatException

Parses a string into a Double.

Parameters:

s- the string to be parsed
Returns:

a newly constructed Double initialized to the value represented by the string argument.
Throws

NumberFormatException    (I-§1.41)
If the string does not contain a parsable number.
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§1.7 Class Float
 

public  final  class  java.lang.Float
    extends  java.lang.Number  (I-§1.11)
{
        // Fields
    public final static float MAX_VALUE; §1.7.1
    public final static float MIN_VALUE; §1.7.2
    public final static float NaN; §1.7.3
    public final static float NEGATIVE_INFINITY; §1.7.4
    public final static float POSITIVE_INFINITY; §1.7.5

        // Constructors
    public Float(double  value); §1.7.6
    public Float(float  value); §1.7.7
    public Float(String  s); §1.7.8

        // Methods
    public double doubleValue(); §1.7.9
    public boolean equals(Object  obj); §1.7.10
    public static int floatToIntBits(float  value); §1.7.11
    public float floatValue(); §1.7.12
    public int hashCode(); §1.7.13
    public static float intBitsToFloat(int  bits); §1.7.14
    public int intValue(); §1.7.15
    public boolean isInfinite(); §1.7.16
    public static boolean isInfinite(float  v);§1.7.17
    public boolean isNaN(); §1.7.18
    public static boolean isNaN(float  v); §1.7.19
    public long longValue(); §1.7.20
    public String toString();§1.7.21
    public static String toString(float  f); §1.7.22
    public static Float valueOf(String  s); §1.7.23
}

This class wraps a value of primitive type float in an object. An object of type Float contains a 
single field whose type is float.

In addition, this class provides a number of methods for converting a float to a String and a String to 
a float, as well as other constants and methods useful when dealing with a float.
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Float.MAX_VALUE
    

public final static float MAX_VALUE  = 3.40282346638528860e+38.

The largest positive finite value of type float. 
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Float.MIN_VALUE
    

public final static float MIN_VALUE  = 1.40129846432481707e-45

The smallest positive value of type float. 
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Float.NaN
    

public final static float NaN = 0.0f/0.0f

The Not-a-Number value of type float. 
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Float.NEGATIVE_INFINITY
    

public final static float NEGATIVE_INFINITY  = -1.0f/0.0f

The negative infinity of type float. 
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Float.POSITIVE_INFINITY
    

public final static float POSITIVE_INFINITY  = 1.0f/0.0f

The positive infinity of type float. 
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Float.Float
    

public Float(double  value)

Constructs a newly allocated Float object that represents the argument converted to type 
float. 

Parameters:

value- the value to be represented by the Float

public Float(float  value)

Constructs a newly allocated Float object that represents the primitive float argument.

Parameters:

value- the value to be represented by the Float

public Float(String  s)
throws NumberFormatException

Constructs a newly allocated Float object that represents the floating-point value of type 
float represented by the string. The string is converted to a float value as if by the valueOf 
method (I-§1.7.23).

Parameters:

s- a string to be converted to a Float
Throws

NumberFormatException    (I-§1.41)
If the string does not contain a parsable number.
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Float.doubleValue
    

public double doubleValue()

The float value represented by this object is converted to type double and the result of the 
conversion is returned.

Overrides:

doubleValue in class Number    (I-§1.11.1).
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Float.equals
    

public boolean equals(Object  obj)

The result is true if the argument is not null and is a Float object that represents a float that 
has the identical bit pattern to the bit pattern of the float represented by this object.

Note that in most cases, for two instances of class Float, f1 and f2, the value of f1.equals(f2) is 
true if f1.floatValue() == f2.floatValue() also has the value true. However, there are two 
exceptions:

· If f1 and f2 both represent Float.NaN, then the equals method returns true, even though 
Float.NaN==Float.NaN has the value false. 

 

· If f1 represents +0.0f while f2 represents -0.0f, or vice versa, the equal test has the value false, 
even though 0.0f==-0.0f has the value true.

 

Returns:

true if the objects are the same; false otherwise.

See Also:

floatToIntBits (I-§1.7.11).
Overrides:

equals in class Object    (I-§1.12.3).
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Float.floatToIntBits
    

public static int floatToIntBits(float  value)

The result is a representation of the floating-point argument according to the IEEE 754 
floating-point "single precision" bit layout.

Bit 31 represents the sign of the floating-point number; bits 30-23 represent the exponent; 
bits 22-0 represent the significand (sometimes called the mantissa) of the floating-point 
number.

If the argument is positive infinity, the result is 0x7f800000.

If the argument is negative infinity, the result is 0xff800000.

If the argument is NaN, the result is 0x7fc00000.

Parameters:

value- a floating point number

Returns:

the bits that represent the floating point number.
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Float.floatValue
    

public float floatValue()

Returns:

The float value represented by this object is returned.
Overrides:

floatValue in class Number    (I-§1.11.2).
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Float.hashCode
    

public int hashCode()

Returns:

a hash code value for this object. 
Overrides:

hashCode in class Object    (I-§1.12.6).
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Float.intBitsToFloat
    

public static float intBitsToFloat(int  bits)

The argument is considered to be a representation of a floating-point value according to 
the IEEE 754 floating-point "single precision" bit layout. That floating-point value is 
returned as the result.

If the argument is 0x7f800000, the result is positive infinity.

If the argument is 0xff800000, the result is negative infinity.

If the argument is any value in the range 0x7f800001 through 0x7f8fffff or in the range 
0xff800001 through 0xff8fffff, the result is NaN. All IEEE 754 NaN values are, in effect, lumped 
together by the Java language into a single value.

Parameters:

bits- an integer
Returns:

the single format floating-point value with the same bit pattern.
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Float.intValue
    

public int intValue()

Returns:

The float value represented by this object is converted to type int and the result of the 
conversion is returned.

Overrides:

intValue in class Number    (I-§1.11.3).
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Float.isInfinite
    

public boolean isInfinite()

Returns:

true if the value represented by this object is positive infinity    (I-§1.7.5) or negative infinity 
(I-§1.7.4); false otherwise.

public static boolean isInfinite(float  v)

Parameters:

v- the value to be tested
Returns:

true if the argument is positive infinity    (I-§1.7.5) or negative infinity (I-§1.7.4); false 
otherwise.
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Float.isNaN
    

public boolean isNaN()

Returns:

true if the value value represented by this object is NaN    (I-§1.7.3); false otherwise.

public static boolean isNaN(float  v)

Returns:

true if the argument is NaN    (I-§1.7.3); false otherwise.
Parameters:

v- the value to be tested
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Float.longValue
    

public long longValue()

Returns:

The float value represented by this object is converted to type long and the result of the 
conversion is returned.

Overrides:

longValue in class Number    (I-§1.11.4).
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Float.toString
    

public String toString()

The primitive float value represented by this object is converted to a String exactly as if by the 
method toString of one argument (I-§1.7.22).

Returns:

a String representation of this object.
Overrides:

toString in class Object    (I-§1.12.9).

public static String toString(float  f)

Creates a string representation of the float argument.

The values NaN, NEGATIVE_INFINITY, POSITIVE_INFINITY, -0.0, and +0.0 are represented 
by the strings "NaN", "-Infinity", "Infinity", "-0.0" and "0.0", respectively.

If d is in the range 10-3 <= |d| <= 107, then it is converted to a String in the style [-]ddd.ddd.
Otherwise, it is converted to a string in the style [-]m.ddddE&±xx.

There is always a minimum of one digit after the decimal point. The number of digits is the 
minimum needed to uniquely distinguish the argument value from adjacent values of type 
float.

Parameters:

d- the float to be converted
Returns:

a string representation of the argument.
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Float.valueOf
    

public static Float valueOf(String  s)
throws NumberFormatException

Parses a string into a Float.

Parameters:

s- the string to be parsed
Returns:

a newly constructed Float initialized to the value represented by the String argument.
Throws

NumberFormatException    (I-§1.41)
If the string does not contain a parsable number.
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§1.8 Class Integer
 

public  final  class  java.lang.Integer
    extends  java.lang.Number  (I-§1.11)
{
        // Fields
    public final static int MAX_VALUE; §1.8.1
    public final static int MIN_VALUE; §1.8.2

        // Constructors
    public Integer(int  value); §1.8.3
    public Integer(String  s); §1.8.4

        // Methods
    public double doubleValue(); §1.8.5
    public boolean equals(Object  obj); §1.8.6
    public float floatValue(); §1.8.7
    public static Integer getInteger(String  nm); §1.8.8
    public static Integer getInteger(String  nm, int  val);§1.8.9
    public static Integer getInteger(String  nm, Integer  val); §1.8.10
    public int hashCode(); §1.8.11
    public int intValue(); §1.8.12
    public long longValue(); §1.8.13
    public static int parseInt(String  s); §1.8.14
    public static int parseInt(String  s, int  radix); §1.8.15
    public static String toBinaryString(int  i); §1.8.16
    public static String toHexString(int  i); §1.8.17
    public static String toOctalString(int  i);§1.8.18
    public String toString();§1.8.19
    public static String toString(int  i); §1.8.20
    public static String  toString(int  i, int  radix); §1.8.21
    public static Integer valueOf(String  s); §1.8.22
    public static Integer valueOf(String  s, int  radix); §1.8.23
}

This class wraps a value of the primitive type int in an object. An object of type Integer contains a 
single field whose type is int.

In addition, this class provides a number of methods for converting an int to a String and a String to 
an int, as well as other constants and methods useful when dealing with an int.
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Integer.MAX_VALUE
    

public final static int MAX_VALUE = 2147483647

The largest value of type int.
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Integer.MIN_VALUE
    

public final static int MIN_VALUE = -2147483648

The smallest value of type int.
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Integer.Integer
    

public Integer(int  value)

Constructs a newly allocated Integer object that represents the primitive int argument.

Parameters:

value- the value to be reprsented by the Integer

public Integer(String  s)
throws NumberFormatException

Constructs a newly allocated Integer object that represents the value represented by the 
string. The string is converted to an int value as if by the valueOf method (I-§1.8.22).

Parameters:

s- the String to be converted to an Integer
Throws

NumberFormatException    (I-§1.41)
If the String does not contain a parsable integer.
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Integer.doubleValue
    

public double doubleValue()

Returns:

The int value represented by this object is converted to type double and the result of the 
conversion is returned.

Overrides:

doubleValue in class Number    (I-§1.11.1).
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Integer.equals
    

public boolean equals(Object  obj)

The result is true if the argument is not null and is an Integer object that contains the same 
int value as this object.

Parameters:

obj- the object to compare with

Returns:

true if the objects are the same; false otherwise.

Overrides:

equals in class Object    (I-§1.12.3).
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Integer.floatValue
    

public float floatValue()

Returns:

the int value represented by this object is converted to type float and the result of the 
conversion is returned..

Overrides:

floatValue in class Number    (I-§1.11.2).
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Integer.getInteger
    

public static Integer getInteger(String  nm)

Determines the integer value of the system property with the specified name.

The first argument is treated as the name of a system property to be obtained as if by the 
method System.getProperty (I-§1.18.10). The string value of this property is then 
interpreted as an integer value and an Integer object representing this value is returned. The 
full details of the possible numeric formats are given in I-§1.8.10.

If there is no property with the specified name, or if the property does not have the correct 
numeric format, then null is returned.

Parameters:

nm- property name

Returns:

the Integer value of the property.

public static Integer getInteger(String  nm, int  val)

Determines the integer value of the system property with the specified name.

The first argument is treated as the name of a system property to be obtained as if by the 
method System.getProperty (I-§1.18.10). The string value of this property is then 
interpreted as an integer value and an Integer object representing this value is returned. The 
full details of the possible numeric formats are given in I-§1.8.10.

If there is no property with the specified name, or if the property does not have the correct 
numeric format, then an Integer object that represents the value of the second argument is 
returned.



Parameters:

nm- property name

val- default value
Returns:

the Integer value of the property.

public static Integer getInteger(String  nm, Integer  val)

Determines the integer value of the system property with the specified name.

The first argument is treated as the name of a system property to be obtained as if by the 
method System.getProperty (I-§1.18.10). The string value of this property is then 
interpreted as an integer value and an Integer object representing this value is returned.

If the property value begins with "0x" or "#", not followed by a minus sign, the rest of it is parsed
as a hexadecimal integer exactly as for the method Integer.valueOf (I-§1.8.23) with radix 
16.

If the property value begins with "0" then it is parsed as an octal integer exactly as for the 
method Integer.valueOf (I-§1.8.23) with radix 8.

Otherwise the property value is parsed as a decimal integer exactly as for the method 
Integer.valueOf (I-§1.8.23) with radix 10.

The second argument is the default value. If there is no property of the specified name, or if 
the property does not have the correct numeric format, then the second argument is 
returned.

Parameters:

nm- property name

val- default value
Returns:



the Integer value of the property.
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Integer.hashCode
    

public int hashCode()

Returns:

a hash code value for this object. 
Overrides:

hashCode in class Object    (I-§1.12.6).
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Integer.intValue
    

public int intValue()

Returns:

The int value represented by this object is returned.
Overrides:

intValue in class Number    (I-§1.11.3).
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Integer.longValue
    

public long longValue()

Returns:

The int value represented by this object is converted to type long and the result of the 
conversion is returned.

Overrides:

longValue in class Number    (I-§1.11.4).
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Integer.parseInt
    

public static int parseInt(String  s)
throws NumberFormatException

Parses the string argument as a signed decimal integer. The characters in the string must all 
be decimal digits, except that the first character may be an ASCII minus sign '-' to indicate a 
negative value. 

Parameters:

s- a string
Returns:

the integer represented by the argument in decimal.

Throws

NumberFormatException    (I-§1.41)
If the string does not contain a parsable integer.

public static int parseInt(String  s, int  radix)
throws NumberFormatException

Parses the string argument as a signed integer in the radix specified by the second 
argument. The characters in the string must all be digits of the specified radix (as determined 
by whether Character.digit (I-§1.2.7) returns a nonnegative value), except that the first 
character may be an ASCII minus sign '-' to indicate a negative value. The resulting integer 
value is returned.

Parameters:

s- the String containing the integer
radix- the radix to be used

Returns:

the integer represented by the string argument in the specified radix.
Throws

NumberFormatException    (I-§1.41)
If the string does not contain a parsable integer.
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Integer.toBinaryString1
 

public static String toBinaryString(int  i)

Creates a string representation of the integer argument as an unsigned integer in base 2.

The unsigned integer value is the argument plus 232 if the argument is negative; otherwise it
is equal to the argument. This value is converted to a string of ASCII digits in binary (base 2)
with no extra leading zeros.

Parameters:

i- an integer
Returns:

the string representation of the unsigned integer value represented by the argument in binary 
(base 2).
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Integer.toHexString2
 

public static String toHexString(int  i)

Creates a string representation of the integer argument as an unsigned integer in base 16.

The unsigned integer value is the argument plus 232 if the argument is negative; otherwise it
is equal to the argument. This value is converted to a string of ASCII digits in hexadecimal
(base 16) with no extra leading zeros.

Parameters:

i- an integer
Returns:

the string representation of the unsigned integer value represented by the argument in 
hexadecimal (base 16).
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Integer.toOctalString3
 

public static String toOctalString(int  i)

Creates a string representation of the integer argument as an unsigned integer in base 8.

The unsigned integer value is the argument plus 232 if the argument is negative; otherwise it
is equal to the argument. This value is converted to a string of ASCII digits in octal (base 8) 
with no extra leading zeros.

Parameters:

i- an integer
Returns:

the string representation of the unsigned integer value represented by the argument in octal 
(base 8).
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Integer.toString
    

public String toString()

Returns:

a string representation of the value of this object in base 10.
Overrides:

toString in class Object    (I-§1.12.9).

public static String toString(int  i)

Parameters:

i- an integer to be converted
Returns:

a string representation of the argument in base 10.

public static String toString(int  i, int  radix)

Creates a string representation of the first argument in the radix specified by the second 
argument.

If the radix is smaller than Character.MIN_RADIX (I-§1.2.3) or larger than 
Character.MAX_RADIX (I-§1.2.1), then the radix 10 is used instead.

If the first argument is negative, the first element of the result is the ASCII minus characer 
'-' . If the first argument is not negative, no sign character appears in the result. The following 
ASCII characters are used as digits:

              0123456789abcdefghijklmnopqrstuvwxyz

Parameters:

i- an integer



radix- the radix
Returns:

a string representation of the argument in the specified radix.
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Integer.valueOf
    

public static Integer valueOf(String  s)
throws NumberFormatException

Parameters:

s- the string to be parsed
Returns:

a newly constructed Integer initialized to the value represented by the string argument.
Throws

NumberFormatException    (I-§1.41)
If the string does not contain a parsable integer.

public static Integer valueOf(String  s, int  radix)
throws NumberFormatException

Parameters:

s- the string to be parsed
Returns:

a newly constructed Integer initialized to the value represented by the string argument in the 
specified radix.

Throws

NumberFormatException    (I-§1.41)
If the String does not contain a parsable integer.
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Footnotes
    

1This method is new in Java 1.1
2This method is new in Java 1.1.
3This method is new in Java 1.1.
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§1.9 Class Long
 

public  final  class  java.lang.Long
    extends  java.lang.Number  (I-§1.11)
{
        // Fields
    public final static long MAX_VALUE; §1.9.1
    public final static long MIN_VALUE; §1.9.2

        // Constructors
    public Long(long  value);§1.9.3
    public Long(String  s); §1.9.4

        // Methods
    public double doubleValue(); §1.9.5
    public boolean equals(Object  obj); §1.9.6
    public float floatValue(); §1.9.7
    public static Long getLong(String  nm); §1.9.8
    public static Long getLong(String  nm, long  val); §1.9.9
    public static Long getLong(String  nm, Long  val); §1.9.10
    public int hashCode(); §1.9.11
    public int intValue(); §1.9.12
    public long longValue(); §1.9.13
    public static long parseLong(String  s); §1.9.14
    public static long parseLong(String  s, int  radix); §1.9.15
    public static String toBinaryString(long  i); §1.9.16
    public static String toHexString(long  i); §1.9.17
    public static String toOctalString(long  i); §1.9.18
    public String toString();§1.9.19
    public static String toString(long  i); §1.9.20
    public static String toString(long  i, int  radix); §1.9.21
    public static Long valueOf(String  s); §1.9.22
    public static Long valueOf(String  s, int  radix); §1.9.23
}

This class wraps a value of the primitive type long in an object. An object of type Long contains a 
single field whose type is long.

In addition, this class provides a number of methods for converting a long to a String and a String to 
a long, as well as other constants and methods useful when dealing with a long.
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Long.MAX_VALUE
    

public final static long MAX_VALUE = 9223372036854775807L

The largest value of type long.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Long.MIN_VALUE
    

public final static long MIN_VALUE = -9223372036854775808L

The smallest value of type long.
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Long.Long
    

public Long(long  value)

Constructs a newly allocated Long object that represents the primitive long argument.

Parameters:

value- the value to be represented by the Long

public Long(String  s)
throws NumberFormatException

Constructs a newly allocated Long object that represents the value represented by the string. 
The string is converted to a long value as if by the valueOf method (I-§1.9.22).

Parameters:

s- the string to be converted to a Long
Throws

NumberFormatException    (I-§1.41)
If the String does not contain a parsable long integer.
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Long.doubleValue
    

public double doubleValue()

Returns:

The long value represented by this object is converted to type double and the result of the 
conversion is returned.

Overrides:

doubleValue in class Number    (I-§1.11.1).
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Long.equals
    

public boolean equals(Object  obj)

The result is true if the argument is not null and is a Long object that contains the same long 
value as this object.

Parameters:

obj- the object to compare with

Returns:

true if the objects are the same; false otherwise.

Overrides:

equals in class Object    (I-§1.12.3).
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Long.floatValue
    

public float floatValue()

Returns:

The long value represented by this object is converted to type float and the result of the 
conversion is returned.

Overrides:

floatValue in class Number    (I-§1.11.2).
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Long.getLong
    

public static Long getLong(String  nm)

Determines the long value of the system property with the specified name.

The first argument is treated as the name of a system property to be obtained as if by the 
method System.getProperty (I-§1.18.10). The string value of this property is then 
interpreted as a long value and a Long object representing this value is returned. The full 
details of the possible numeric formats are given in I-§1.9.10.

If there is no property with the specified name, or if the property does not have the correct 
numeric format, then null is returned. 

Parameters:

nm- property name

Returns:

the Long value of the property.

public static Long getLong(String  nm, long  val)

Determines the long value of the system property with the specified name.

The first argument is treated as the name of a system property to be obtained as if by the 
method System.getProperty (I-§1.18.10). The string value of this property is then 
interpreted as a long value and a Long object representing this value is returned. The full 
details of the possible numeric formats is given in I-§1.9.10.

If there is no property with the specified name, or if the property does not have the correct 
numeric format, then a Long object that represents the value of the second argument is 
returned. 



Parameters:

nm- property name

val- default value
Returns:

the Long value of the property.

public static Long getLong(String  nm, Long  val)

Determines the long value of the system property with the specified name.

The first argument is treated as the name of a system property to be obtained as if by the 
method System.getProperty (I-§1.18.10). The string value of this property is then 
interpreted as a long value and a Long object representing this value is returned.

If the property value begins with "0x" or "#", not followed by a minus sign, the rest of it is parsed
as a hexadecimal integer exactly as for the method Long.valueOf (I-§1.9.23) with radix 
16.

If the property value begins with "0" then it is parsed as an octal integer exactly as for the 
method Long.valueOf (I-§1.9.23) with radix 8.

Otherwise the property value is parsed as a decimal integer exactly as for the method 
Long.valueOf (I-§1.9.23) with radix 10.

Note that, in every case, neither L nor l is permitted to appear at the end of the string.

The second argument is the default value. If there is no property of the specified name, or if 
the property does not have the correct numeric format, then the second argument is 
returned.

Parameters:



nm- the property name

val- the default Long value
Returns:

the Long value of the property.
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Long.hashCode
    

public int hashCode()

Returns:

a hash code value for this object. 
Overrides:

hashCode in class Object    (I-§1.12.6).
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Long.intValue
    

public int intValue()

Returns:

the Long value represented by this object is converted to type int and the result of the 
conversion is returned.

Overrides:

intValue in class Number    (I-§1.11.3).
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Long.longValue
    

public long longValue()

Returns:

the Long value represented by this object is returned.
Overrides:

longValue in class Number    (I-§1.11.4).
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Long.parseLong
    

public static long parseLong(String  s)
throws NumberFormatException

Parses the string argument as a signed decimal long. The characters in the string must all be 
decimal digits, except that the first character may be an ASCII minus sign '-' to indicate a 
negative value. 

Parameters:

s- a string
Returns:

the long represented by the argument in decimal.

Throws

NumberFormatException    (I-§1.41)
If the string does not contain a parsable long.

public static long parseLong(String  s, int  radix)
throws NumberFormatException

Parses the string argument as a signed long in the radix specified by the second argument. 
The characters in the string must all be digits of the specified radix (as determined by whether 
Character.digit (I-§1.2.7) returns a nonnegative value), except that the first character may be 
an ASCII minus sign '-' to indicate a negative value. The resulting long value is returned.

Parameters:

s- the String containing the long
radix- the radix to be used

Returns:

the long represented by the string argument in the specified radix.
Throws

NumberFormatException    (I-§1.41)
If the string does not contain a parsable integer.
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Long.toBinaryString1
 

public static String toBinaryString(long  i)

Creates a string representation of the long argument as an unsigned integer in base 2.

The unsigned long value is the argument plus 264 if the argument is negative; otherwise it is
equal to the argument. This value is converted to a string of ASCII digits in binary (base 2) 
with no extra leading zeros.

Parameters:

i- a long
Returns:

the string representation of the unsigned long value represented by the argument in binary 
(base 2).
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Long.toHexString2
 

public static String toHexString(long  i)

Creates a string representation of the long argument as an unsigned integer in base 16.

The unsigned long value is the argument plus 264 if the argument is negative; otherwise it is
equal to the argument. This value is converted to a string of ASCII digits in hexadecimal 
(base 16) with no extra leading zeros.

Parameters:

i- a long
Returns:

the string representation of the unsigned long value represented by the argument in 
hexadecimal (base 16).
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Long.toOctalString3
 

public static String toOctalString(long  i)

Creates a string representation of the long argument as an unsigned integer in base 8.

The unsigned long value is the argument plus 264 if the argument is negative; otherwise it is
equal to the argument. This value is converted to a string of ASCII digits in octal (base 8) 
with no extra leading zeros.

Parameters:

i- a long
Returns:

the string representation of the unsigned long value represented by the argument in octal (base
8).
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Long.toString
    

public String toString()

Returns:

a string representation of this object in base 10.
Overrides:

toString in class Object    (I-§1.12.9).

public static String toString(long  i)

Parameters:

i- a long to be converted
Returns:

a string representation of the argument in base 10.

public static String toString(long  i, int  radix)

Creates a string representation of the first argument in the radix specified by the second 
argument.

If the radix is smaller than Character.MIN_RADIX (I-§1.2.3) or larger than 
Character.MAX_RADIX (I-§1.2.1), then the radix 10 is used instead.

If the first argument is negative, the first element of the result is the ASCII minus sign '-' . If 
the first argument is not negative, no sign character appears in the result. The following 
ASCII characters are used as digits:

              0123456789abcdefghijklmnopqrstuvwxyz

Parameters:

i- a long



radix- the radix
Returns:

a string representation of the argument in the specified radix.
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Long.valueOf
    

public static Long valueOf(String  s)
throws NumberFormatException

Parameters:

s- the string to be parsed
Returns:

a newly constructed Long initialized to the value represented by the string argument.
Throws

NumberFormatException    (I-§1.41)
If the String does not contain a parsable long.

public static Long valueOf(String  s, int  radix)
throws NumberFormatException

Parameters:

s- the String containing the long
radix- the radix to be used

Returns:

a newly constructed Long initialized to the value represented by the string argument in the 
specified radix.

Throws

NumberFormatException    (I-§1.41)
If the String does not contain a parsable long.
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Footnotes
    

1This method is new in Java 1.1
2This method is new in Java 1.1
3This method is new in Java 1.1
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§1.10 Class Math
 

public  final  class  java.lang.Math
    extends  java.lang.Object  (I-§1.12)
{
        // Fields
    public final static double E; §1.10.1
    public final static double PI; §1.10.2

        // Methods
    public static double abs(double  a); §1.10.3
    public static float abs(float  a); §1.10.4
    public static int abs(int  a); §1.10.5
    public static long abs(long  a); §1.10.6
    public static double acos(double  a);§1.10.7
    public static double asin(double  a);§1.10.8
    public static double atan(double  a);§1.10.9
    public static double atan2(double  a, double  b);§1.10.10
    public static double ceil(double  a);§1.10.11
    public static double cos(double  a); §1.10.12
    public static double exp(double  a); §1.10.13
    public static double floor(double  a); §1.10.14
    public static double                        §1.10.15
        IEEEremainder(double  f1, double  f2);
    public static double log(double  a); §1.10.16
    public static double max(double  a, double  b); §1.10.17
    public static float max(float  a, float  b); §1.10.18
    public static int max(int  a, int  b); §1.10.19
    public static long max(long  a, long  b); §1.10.20
    public static double min(double  a, double  b); §1.10.21
    public static float min(float  a, float  b); §1.10.22
    public static int min(int  a, int  b); §1.10.23
    public static long min(long  a, long  b); §1.10.24
    public static double pow(double  a, double  b); §1.10.25
    public static double random(); §1.10.26
    public static double rint(double  a);§1.10.27
    public static long round(double  a); §1.10.28
    public static int round(float  a); §1.10.29
    public static double sin(double  a); §1.10.30
    public static double sqrt(double  a);§1.10.31
    public static double tan(double  a); §1.10.32
}

The class Math contains methods for performing basic numerical operations such as the elementary 
exponential, logarithm, square root, and trigononetric functions.



To help insure portability of Java programs, the definitions of many of the numerical functions in this 
package require that they produce the same results as certain published algorithms. These 
algorithms are available from the well-known network library netlib as the package fdlibm ("Freely 
Distributable Math Library"). These algorithms, which are written in the C programming language, are
then to be understood as executed with all floating-point operations following the rules of Java 
floating-point arithmetic.

The network library may be found on the World Wide Web at                              http://netlib.att.com then 
perform a keyword search for fdlibm. 

The Java math library is defined with respect to the version of fdlibm dated 95/01/04. Where fdlibm 
provides more than one definition for a function (such as acos), the "IEEE754 core function" 
version is to be used (residing in a file whose name begins with the letter e).
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Math.E
    

public final static double E = 2.7182818284590452354

The double value that is closer than any other to e, the base of the natural logarithms.
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Math.PI
    

public final static double PI = 3.14159265358979323846

The double value that is closer than any other to {ewc msdncd, EWGraphic, LAN2j 0 /a 
"sunref.BMP"}, the ratio of the circumference of a circle to its diameter.
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Math.abs
    

public static double abs(double  a)

Calculates the absolute value of the argument.

Parameters:

a- a double value
Returns:

the absolute value of the argument1.

public static float abs(float  a)

Calculates the absolute value of the argument.

Parameters:

a- a float value
Returns:

the absolute value of the argument2.

public static int abs(int  a)

Calculates the absolute value of the argument. If the argument is not negative, the 
argument is returned. If the argument is negative, the negation of the argument is 
returned. 

Note that if the argument is equal to the value of Integer.MIN_VALUE (I-§1.8.2), the most 
negative representable int value, the result is that same value, which is negative.

Parameters:

a- an int value
Returns:



the absolute value of the argument.

public static long abs(long  a)

Calculates the absolute value of the argument. If the argument is not negative, the 
argument is returned. If the argument is negative, the negation of the argument is 
returned.

Note that if the argument is equal to the value of Long.MIN_VALUE (I-§1.9.2), the most 
negative representable long value, the result is that same value, which is negative.

Parameters:

a- a long value
Returns:

the absolute value of the argument.
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Math.acos
    

public static double acos(double  a)

Parameters:

a- a double value
Returns:

the arc cosine of the argument.
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Math.asin
    

public static double asin(double  a)

Parameters:

a- a double value
Returns:

the arc sine of the argument.
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Math.atan
    

public static double atan(double  a)

Parameters:

a- a double value
Returns:

the arc tangent of the argument.
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Math.atan2
    

public static double atan2(double  a, double  b)

Parameters:

a- a double value
b- a double value

Returns:

the {ewc msdncd, EWGraphic, LAN7j 0 /a "sunref.BMP"} component of the polar 
coordinate {ewc msdncd, EWGraphic, LAN7j 1 /a "sunref.BMP"} that corresponds to 
the cartesian coordinate (a, b).
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Math.ceil
    

public static double ceil(double  a)

Returns the smallest (closest to negative infinity) double value that is not less than the 
argument and is equal to a mathematical integer.

Parameters:

a- a double value
Returns:

the value {ewc msdncd, EWGraphic, LAN8j 0 /a "sunref.BMP"}.
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Math.cos
    

public static double cos(double  a)

Parameters:

a- an angle, in radians.
Returns:

the cosine of the argument.
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Math.exp
    

public static double exp(double  a)

Parameters:

a- a double value
Returns:

the value ea, where e (I-§1.10.1) is the base of the natural logarithms.
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Math.floor
    

public static double floor(double  a)

Returns the largest (closest to positive infinity) double value that is not greater than the 
argument and is equal to a mathematical integer.

Parameters:

a- a double value
Parameters:

a- an assigned value
Returns:

the value {ewc msdncd, EWGraphic, LAN11j 0 /a "sunref.BMP"}.
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Math.IEEEremainder
    

public static double IEEEremainder(double  f1, double  f2)

Computes the remainder operation on two arguments as prescribed by the IEEE 754 standard: 
the remainder value is mathematically equal to f1 - f2 times n where n is the 
mathematical integer closest to the exact mathematical value of the quotient f1/f2, and if two 
mathematical integers are equally close to f1/f2 then n is the integer that is even. If the 
remainder is zero, its sign is the same as the sign of the first argument.

Parameters:

f1- the dividend
f2- the divisor

Returns:

the remainder when f1 is divided by f2.
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Math.log
    

public static double log(double  a)3
Parameters:

a- a number greater than 0.0

Returns:

the value 1n a, the natural logarithm of a.
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Math.max
    

public static double max(double  a, double  b)

Parameters:

a- a double value
b- a double value

Returns:

the larger of a and b4.

public static float max(float  a, float  b)

Parameters:

a- a float value
b- a float value

Returns:

the larger of a and b5.

public static int max(int  a, int  b)

Parameters:

a- an int value
b- an int value

Returns:

the larger of a and b.

public static long max(long  a, long  b)

Parameters:

a- a long value
b- a long value

Returns:

the larger of a and b.
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Math.min
    

public static double min(double  a, double  b)

Parameters:

a- a double value
b- a double value

Returns:

the smaller of a and b6.

public static float min(float  a, float  b)

Parameters:

a- a float value
b- a float value

Returns:

the smaller of a and b7.

public static int min(int  a, int  b)

Parameters:

a- an int value
b- an int value

Returns:

the smaller of a and b.

public static long min(long  a, long  b)

Parameters:

a- a long value
b- a long value

Returns:

the smaller of a and b.
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Math.pow
    

public static double pow(double  a, double  b)8
Parameters:

a- a double value
b- a double value

Returns:

the value ab.
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Math.random
    

public static double random()

Returns:

a pseudorandom double between 0.0 and 1.0.

See Also:

nextDouble in class Random (I-§3.7.3).
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Math.rint
    

public static double rint(double  a)

Calculates the closest integer to the argument.

Parameters:

a- a double value
Returns:

the closest double value to a that is equal to a mathematical integer. If two double values that 
are mathematical integers are equally close to the value of the argument, the result is the 
integer value that is even.
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Math.round
    

public static long round(double  a)

Calculates the closest long to the argument.

If the argument is negative infinity or any value less than or equal to the value of 
Long.MIN_VALUE (I-§1.9.2), the result is equal to the value of Long.MIN_VALUE.

If the argument is positive infinity or any value greater than or equal to the value of 
Long.MAX_VALUE (I-§1.9.1), the result is equal to the value of Long.MAX_VALUE.

Parameters:

a- a double value
Returns:

the value of the argument rounded to the nearest long value.

public static int round(float  a)

Calculates the closest int to the argument.

If the argument is negative infinity or any value less than or equal to the value of 
Integer.MIN_VALUE (I-§1.8.2), the result is equal to the value of Integer.MIN_VALUE.

If the argument is positive infinity or any value greater than or equal to the value of 
Integer.MAX_VALUE (I-§1.8.1), the result is equal to the value of Integer.MAX_VALUE.

Parameters:

a- a float value
Returns:



the value of the argument rounded to the nearest int value.
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Math.sin
    

public static double sin(double  a)

Parameters:

a- a double value
Returns:

the sine of the argument.
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Math.sqrt
    

public static double sqrt(double  a)9
Parameters:

a- a double value
Returns:

the value of {ewc msdncd, EWGraphic, LAN21j 0 /a "sunref.BMP"}. If the argument
is NaN or less than zero, the result is NaN.
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Math.tan
    

public static double tan(double  a)

Parameters:

a- a double value
Returns:

the tangent of the argument.
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Footnotes
    

1In Java 1.0, abs(-0.0) returns -0.0. This bug is fixed in Java 1.1.
2In Java 1.0, abs(-0.0f) returns -0.0f. This bug is fixed in Java 1.1.
3In Java 1.0, the method log was declared as follows

public static double log(double  a)
throws ArithmeticException
even though the ArithmeticException was never thrown. This bug is fixed in Java 1.1.
4In Java 1.0, max(-0.0, 0.0) returns -0.0. This bug is fixed in Java 1.1.
5In Java 1.0, max(-0.0f, 0.0f) returns -0.0f. This bug is fixed in Java 1.1.
6In Java 1.0, min(0.0, -0.0) returns 0.0. This bug is fixed in Java 1.1.
7In Java 1.0, min(0.0f, -0.0f) returns 0.0f. This bug is fixed in Java 1.1.
8In Java 1.0, the method pow was declared as follows

public static double pow(double  a, double b)
throws ArithmeticException
even though the ArithmeticException was never thrown. This bug is fixed in Java 1.1.
9In Java 1.0, the method sqrt was declared as follows

public static double sqrt(double  a)
throws ArithmeticException
even though the ArithmeticException was never thrown. This bug is fixed in Java 1.1.
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§1.11 Class Number
 

public  abstract class  java.lang.Number
    extends  java.lang.Object  (I-§1.12)
{
        // Methods
    public abstract double doubleValue();§1.11.1
    public abstract float floatValue(); §1.11.2
    public abstract int intValue();§1.11.3
    public abstract long longValue(); §1.11.4
}

The abstract class Number is the superclass of classes Float (I-§1.7),Double    (I-§1.6), Integer (I-
§1.8), and Long (I-§1.9).
Subclasses of Number must provide methods to convert the represented numeric value to int, long, 
float, and double.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Number.doubleValue
    

public abstract double doubleValue()

Returns:

The numeric value represented by this object is returned after conversion to type double.
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Number.floatValue
    

public abstract float floatValue()

Returns:

The numeric value represented by this object is returned after conversion to type float.
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Number.intValue
    

public abstract int intValue()

Returns:

The numeric value represented by this object is returned after conversion to type int.
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Number.longValue
    

public abstract long longValue()

Returns:

The numeric value represented by this object is returned after conversion to type long.
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§1.12 Class Object
 

public  class  java.lang.Object
{
        // Constructors
    public Object(); §1.12.1

        // Methods
    protected Object clone();§1.12.2
    public boolean equals(Object  obj); §1.12.3
    protected void finalize(); §1.12.4
    public final Class getClass(); §1.12.5
    public int hashCode(); §1.12.6
    public final void notify(); §1.12.7
    public final void notifyAll(); §1.12.8
    public String toString();§1.12.9
    public final void wait();§1.12.10
    public final void wait(long  timeout); §1.12.11
    public final void wait(long  timeout, int  nanos); §1.12.12
}

Class Object is the root of the class hierarchy. Every class has Object as a superclass. All objects, 
including arrays, implement the methods of this class.
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Object.Object
    

public Object()

Allocates a new instance of class Object.
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Object.clone
    

protected Object clone()
throws CloneNotSupportedException

The clone method of class Object creates a new object of the same class as this object. It 
then initializes each of the new object's fields by assigning it the same value as the 
corresponding field in this object. No constructor is called.

The clone method of class Object will only clone an object whose class indicates that it is 
willing for its instances to be cloned. A class indicates that its instances can be cloned by 
declaring that it implements the Cloneable (I-§1.22) interface.

Returns:

a clone of this instance.

Throws

OutOfMemoryError    (I-§1.57)
If there is not enough memory.

Throws

CloneNotSupportedException    (I-§1.29)
The object's class does not support the Cloneable interface. Subclasses that override the clone
method can also throw this exception to indicate that an instance cannot be cloned.
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Object.equals
    

public boolean equals(Object  obj)

Indicates whether some other object is "equal to" this one.

The equals method implements an equivalence relation:

· It is reflexive: for any reference value x, x.equals(x) should return true.
 

· It is symmetric: for any reference values x and y, x.equals(y) should return true if y.equals(x) 
returns true.

· It is transitive: for any reference values x, y, and z, if x.equals(y) returns true and y.equals(z) 
returns true then x.equals(z) should return true.

· It is consistent: for any reference values x and y, multiple invocations of x.equals(y) 
consistently return true or consistently return false.

· For any reference value x, x.equals(null) should return false.
 

The equals method for class Object implements the most discriminating possible equivalence 
relation on objects; that is, for any reference values x and y, this method returns true if x and
y refer to the same object (x==y has the value true).

Parameters:

obj- the reference object with which to compare

Returns:

true if this object is the same as the obj argument; false otherwise.
See Also:

Hashtable    (I-§3.4)
hashCode    (§1.12.6).
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Object.finalize
    

protected void finalize()
throws Throwable

The finalize method is called by the garbage collector on an object when garbage collection 
determines that there are no more references to the object. A subclass overrides the finalize 
method in order to dispose of system resources or to perform other cleanup.

Any exception thrown by the finalize method causes the finalization of this object to be 
halted, but is otherwise ignored.

The finalize method in Object does nothing.
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Object.getClass
    

public final Class getClass()

Determines the run-time class of an object.

Returns:

the object of type Class (I-§1.3) that represents the run-time class of the object.
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Object.hashCode
    

public int hashCode()

Calculates a hash code value for the object. This method is supported for the benefit of hash
tables such as those provided by java.util.Hashtable (I-§3.4).

The general contract of hashCode is:

· Whenever invoked on the same object more than once during an execution of a Java 
application, the hashCode method must consistently return the same integer. This integer need 
not remain consistent from one execution of an application to another execution of the same 
application.

 

· If two objects are equal according to the equals method (I-§1.12.3), then calling the 
hashCode method on each of the two objects must produce the same integer result.

    

Returns:

a hash code value for this object. 
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Object.notify
    

public final void notify()

Wakes up a single thread that is waiting on this object's monitor. A thread waits on an 
object's monitor by calling one of the wait methods (I-§1.12.10-§1.12.12).

This method should only be called by a thread that is the owner of this object's monitor. A 
thread becomes the owner of the object's monitor in one of three ways:

· By executing a synchronized instance method of that object.
 

· By executing the body of a synchronized statement that synchronizes on the object.
· For objects of type Class, by executing a synchronized static method of that class.

 

Only one thread at a time can own an object's monitor.

Throws

IllegalMonitorStateException    (I-§1.33)
If the current thread is not the owner of this object's monitor.

See Also:

notifyAll    (I-§1.12.8).
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Object.notifyAll
    

public final void notifyAll()

Wakes up all threads that are waiting on this object's monitor. A thread waits on an object's 
monitor by calling one of the wait methods (I-§1.12.10-§1.12.12).

This method should only be called by a thread that is the owner of this object's monitor. See 
the notify method (I-§1.12.7) for a description of the ways in which a thread can become 
the owner of a monitor.

Throws

IllegalMonitorStateException    (I-§1.33)
If the current thread is not the owner of this object's monitor.
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Object.toString
    

public String toString()

Creates a string representation of the object. In general, the toString method returns a string 
that "textually represents" this object. The result should be a concise but informative 
representation that is easy for a person to read.

The toString method for class Object returns a string consisting of the name of the class of 
which the object is an instance, the at-sign character `@', and the unsigned hexadecimal 
representation of the hash code of the object1.

Returns:

A string representation of the object.
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Object.wait
    

public final void wait()
throws InterruptedException

Waits to be notified by another thread of a change in this object. 

The current thread must own this object's monitor. The thread releases ownership of this 
monitor and waits until another thread notifies threads waiting on this object's monitor to wake 
up either through a call to the notify method (I-§1.12.7) or the notifyAll method (I-
§1.12.7). The thread then waits until it can re-obtain ownership of the monitor and resumes 
execution.

This method should only be called by a thread that is the owner of this object's monitor. See 
the notify method (I-§1.12.7) for a description of the ways in which a thread can become 
the owner of a monitor.

Throws

IllegalMonitorStateException    (I-§1.33)
If the current thread is not the owner of the object's monitor.

Throws

InterruptedException    (I-§1.37)
Another thread has interrupted this thread.

public final void wait(long  timeout)
throws InterruptedException

Waits to be notified by another thread of a change in this object. 

The current thread must own this object's monitor. The thread releases ownership of this 
monitor and waits until either of the following two conditions has occurred:

· Another thread notifies threads waiting on this object's monitor to wake up either through a call 
to the notify method (I-§1.12.7) or the notifyAll method (I-§1.12.7).

    



· The timeout period, specified by the timeout argument in milliseconds, has elapsed.
 

The thread then waits until it can re-obtain ownership of the monitor and resumes execution.

This method should only be called by a thread that is the owner of this object's monitor. See 
the notify method (I-§1.12.7) for a description of the ways in which a thread can become 
the owner of a monitor.

Parameters:

timeout- the maximum time to wait in milliseconds

Throws

IllegalMonitorStateException    (I-§1.33)
If the current thread is not the owner of the object's monitor.

Throws

InterruptedException    (I-§1.37)
Another thread has interrupted this thread.

public final void wait(long  timeout, int  nanos)
throws InterruptedException

Waits to be notified by another thread of a change in this object. 

This method is similar to the wait method (I-§1.12.11) of one argument, but it allows finer
control over the amount of time to wait for a notification before giving up.

The current thread must own this object's monitor. The thread releases ownership of this 
monitor and waits until either of the following two conditions has occurred:

· Another thread notifies threads waiting on this object's monitor to wake up either through a call 
to the notify method (I-§1.12.7) or the notifyAll method (I-§1.12.7).

    

· The timeout period, specified by timeout milliseconds plus nanos nanoseconds arguments, 
has elapsed.

 

The thread then waits until it can re-obtain ownership of the monitor and resumes execution.



This method should only be called by a thread that is the owner of this object's monitor. See 
the notify method (I-§1.12.7) for a description of the ways in which a thread can become 
the owner of a monitor.

Parameters:

timeout- the maximum time to wait in milliseconds

nano- additional time, in nanoseconds range 0-999999

Throws

IllegalMonitorStateException    (I-§1.33)
If the current thread is not the owner of this object's monitor.

Throws

InterruptedException    (I-§1.37)
Another thread has interrupted this thread.
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Footnotes
    

1In Java 1.0, the hexadecimal string printed after the '@' is based on the hash code value, but may
not be the actual hash code value.
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§1.13 Class Process
 

public  abstract class  java.lang.Process
    extends  java.lang.Object  (I-§1.12)
{
        // Constructors
    public Process(); §1.13.1

        // Methods
    public abstract void destroy();§1.13.2
    public abstract int exitValue(); §1.13.3
    public abstract InputStream getErrorStream(); §1.13.4
    public abstract InputStream getInputStream(); §1.13.5
    public abstract OutputStream getOutputStream(); §1.13.6
    public abstract int waitFor(); §1.13.7
}

The exec methods (I-§1.14.1-§1.14.4) return an instance of a subclass of Process that can be 
used to control the process and obtain information about it.

The subprocess is not killed when there are no more references to the Process object, but rather 
the subprocess continues executing asynchronously.
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Process.Process
    

public Process()

The default constructor.
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Process.destroy
    

public abstract void destroy()

Kills the subprocess.
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Process.exitValue
    

public abstract int exitValue()

Returns:

the exit value of the subprocess.

Throws

IllegalThreadStateException    (I-§1.34)
If the subprocess has not yet terminated.
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Process.getErrorStream
    

public abstract InputStream getErrorStream()

Gets the error stream of the subprocess.

Returns:

the input stream connected to the error stream of the subprocess. This stream is usually 
unbuffered.
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Process.getInputStream
    

public abstract InputStream getInputStream()

Gets the input stream of the subprocess.

Returns:

the input stream connected to the normal output of the subprocess. This stream is usually 
buffered.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Process.getOutputStream
    

public abstract OutputStream getOutputStream()

Gets the output stream of the subprocess.

Returns:

the output stream connected to the normal input of the subprocess. This stream is usually 
buffered.
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Process.waitFor
    

public abstract int waitFor()
throws InterruptedException

Waits for the subprocess to complete. This method returns immediately if the subprocess has 
already terminated.

Returns:

the exit value of the process.
Throws

InterruptedException    (I-§1.37)
If the waitFor was interrupted.
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§1.14 Class Runtime
 

public  class  java.lang.Runtime
    extends  java.lang.Object  (I-§1.12)
{
        // Methods
    public Process exec(String  command);§1.14.1
    public Process exec(String  command, String  envp[]); §1.14.2
    public Process exec(String  cmdarray[]); §1.14.3
    public Process exec(String  cmdarray[], String  envp[]); §1.14.4
    public void exit(int  status); §1.14.5
    public long freeMemory();§1.14.6
    public void gc(); §1.14.7
    public InputStream getLocalizedInputStream(InputStream in);  §1.14.8
    public OutputStream getLocalizedOutputStream(OutputStream out); §1.14.9
    public static Runtime getRuntime(); §1.14.10
    public void load(String  filename); §1.14.11
    public void loadLibrary(String  libname); §1.14.12
    public void runFinalization(); §1.14.13
    public long totalMemory(); §1.14.14
    public void traceInstructions(boolean  on);§1.14.15
    public void traceMethodCalls(boolean  on); §1.14.16
}

Every Java application has a single instance of class Runtime which allows the application to 
interface with the environment in which the application is running. The current runtime can be 
obtained from the getRuntime method (I-§1.14.10).
An application cannot create its own instance of this class.
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Runtime.exec
    

public Process exec(String  command)
throws IOException

Executes the string command in a separate process. 

The command argument is parsed into tokens and then executed as a command in a 
separate process. This method has exactly the same effect as exec(command, null) (I-
§1.14.2).

Parameters:

command- a specified system command

Returns:

a Process (I-§1.13) object for managing the subprocess.

Throws

SecurityException    (I-§1.43)
If the current thread cannot create a subprocess.

public Process exec(String  command, String  envp[])
throws IOException

Executes the string command in a separate process with the specified environment. 

This method breaks the command string into tokens and creates a new array cmdarray 
containing the tokens; it then performs the call exec(cmdarray, envp) (I-§1.14.4).

Parameters:

command- a specified system command

envp- array containing environment in format name=value

Returns:

a Process (I-§1.13) object for managing the subprocess.

Throws



SecurityException    (I-§1.43)
If the current thread cannot create a subprocess.

public Process exec(String  cmdarray[])
throws IOException

Executes the command in a separate process with the specified arguments.

The command specified by the tokens in cmdarray is executed as a command in a separate 
process. This has exactly the same effect as exec(cmdarray, null) (I-§1.14.4).

Parameters:

cmdarray- array containing the command to call and its arguments

Returns:

a Process (I-§1.13) object for managing the subprocess.

Throws

SecurityException    (I-§1.43)
If the current thread cannot create a subprocess.

public Process exec(String  cmdarray[], String  envp[])
throws IOException

Executes the command in a separate process with the specified arguments and the specified 
environment.

If there is a security manager, its checkExec method (I-§1.15.10) is called with the first 
component of the array cmdarray as its argument. This may result in a security exception 
(I-§1.43).

Given an array of strings cmdarray, representing the tokens of a command line, and an 
array of strings envp, representing an "environment" that defines system properties, this 
method creates a new process in which to execute the specified command.



Parameters:

cmdarray- array containing the command to call and its arguments

envp- array containing environment in format name=value

Returns:

a Process (I-§1.13) object for managing the subprocess.

Throws

SecurityException    (I-§1.43)
If the current thread cannot create a subprocess.
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Runtime.exit
    

public void exit(int  status)

Terminates the currently running Java Virtual Machine. This method never returns normally.

If there is a security manager, its checkExit method (I-§1.15.11) is called with the status as 
its argument. This may result in a security exception (I-§1.43).

The argument serves as a status code; by convention, a nonzero status code indicates 
abnormal termination.

Parameters:

status- exit status
Throws

SecurityException    (I-§1.43)
If the current thread cannot exit with the specified status.
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Runtime.freeMemory
    

public long freeMemory()

Determines the amount of free memory in the system. The value returned by this method is 
always less than the value returned by the totalMemory method (I-§1.14.14). Calling the gc 
method (I-§1.14.7) may result in increasing the value returned by freeMemory.

Returns:

an approximation to the total amount of memory currently available for future allocated objects, 
measured in bytes. 
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Runtime.gc
    

public void gc()

Calling this method suggests that the Java Virtual Machine expend effort toward recycling 
unused objects in order to make the memory they currently occupy available for quick reuse. 
When control returns from the method call, the Java Virtual Machine has made its best effort to 
recycle all unused objects. 

The name gc stands for "garbage collector." The Java Virtual Machine performs this recycling 
process automatically as needed even if the gc method is not invoked explicitly.
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Runtime.getLocalizedInputStream
    

public InputStream getLocalizedInputStream(InputStream  in)

Creates a localized version of an input stream. This method takes an InputStream (I-§2.13) 
and returns an InputStream equivalent to the argument in all respects except that it is 
localized; as characters in the local character set are read from the stream, they are 
automatically converted from the local character set to Unicode. 

If the argument is already a localized stream, it may be returned as the result.

Returns:

a localized input stream.
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Runtime.getLocalizedOutputStream
    

public OutputStream getLocalizedOutputStream(OutputStream  out)

Creates a localized version of an output stream. This method takes an OutputStream (I-
§2.15) and returns an OutputStream equivalent to the argument in all respects except that it 
is localized;      as Unicode characters are written to the stream, they are automatically 
converted to the local character set. 

If the argument is already a localized stream, it may be returned as the result.

Returns:

a localized output stream.
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Runtime.getRuntime
    

public static Runtime getRuntime()

Returns:

the Runtime object associated with the current Java application.
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Runtime.load
    

public  void load(String  filename)

Loads the given filename as a dynamic library. The filename argument must be a complete 
path name.

If there is a security manager, its checkLink method (I-§1.15.12) is called with the filename 
as its argument. This may result in an security exception (I-§1.43).

Parameters:

filename- the file to load
Throws

UnsatisfiedLinkError    (I-§1.61)
If the file does not exist.

Throws

SecurityException    (I-§1.43)
If the current thread cannot load the specified dynamic library.
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Runtime.loadLibrary
    

public void loadLibrary(String  libname)

Loads the dynamic library with the specified library name. The mapping from a library name to 
a specific filename is done in a system-specific manner.

First, if there is a security manager, its checkLink method (I-§1.15.12) is called with the 
filename as its argument. This may result in an security exception (I-§1.43).

If this method is called more than once with the same library name, the second and 
subsequent calls are ignored.

Parameters:

libname- the name of the library

Throws

UnsatisfiedLinkError    (I-§1.61)
If the library does not exist.

Throws

SecurityException    (I-§1.43)
If the current thread cannot load the specified dynamic library.
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Runtime.runFinalization
    

public void runFinalization()

Calling this method suggests that the Java Virtual Machine expend effort toward running the 
finalize methods (I-§1.12.4) of objects that have been found to be discarded but whose 
finalize methods have not yet been run. When control returns from the method call, the Java 
Virtual Machine has made a best effort to complete all outstanding finalizations.

The Java Virtual Machine performs the finalization process automatically as needed if the 
runFinalization method is not invoked explicitly.
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Runtime.totalMemory
    

public long totalMemory()

Determines the total amount of memory in the Java Virtual Machine.

Returns:

the total amount of memory currently available for allocating objects, measured in bytes.
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Runtime.traceInstructions
    

public void traceInstructions(boolean  on)

If the boolean argument is true, this method asks the Java Virtual Machine to print out a 
detailed trace of each instruction in the Java Virtual Machine as it is executed. The virtual 
machine may ignore this request if it does not support this feature. The destination of the trace
output is system-dependent.

If the boolean argument is false, this method causes the Java Virtual Machine to stop 
performing the detailed instruction trace.

Parameters:

on- true to enable instruction tracing; false to disable this feature
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Runtime.traceMethodCalls
    

public void traceMethodCalls(boolean  on)

If the boolean argument is true, this method asks the Java Virtual Machine to print out a 
detailed trace of each method in the Java Virtual Machine as it is called. The virtual machine 
may ignore this request if it does not support this feature. The destination of the trace output 
is system-dependent.

If the boolean argument is false, this method causes the Java Virtual Machine to stop 
performing the detailed method trace.

Parameters:

on- true to enable instruction tracing; false to disable this feature
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§1.15 Class SecurityManager
 

public abstract  class  java.lang.SecurityManager
    extends  java.lang.Object  (I-§1.12)
{
        // Fields
    protected boolean inCheck; §1.15.1

        // Constructors
    protected SecurityManager(); §1.15.2

        // Methods
    public void  checkAccept(String  host, int  port); §1.15.3
    public void checkAccess(Thread  g); §1.15.4
    public void checkAccess(ThreadGroup  g); §1.15.5
    public void checkConnect(String  host, int  port); §1.15.6
    public void checkConnect(String  host, int  port,§1.15.7
                                          Object  context);
    public void checkCreateClassLoader();§1.15.8
    public void checkDelete(String  file); §1.15.9
    public void checkExec(String  cmd); §1.15.10
    public void checkExit(int  status); §1.15.11
    public void checkLink(String  lib); §1.15.12
    public void checkListen(int  port); §1.15.13
    public void checkPackageAccess(String  pkg); §1.15.14
    public void checkPackageDefinition(String  pkg); §1.15.15
    public void checkPropertiesAccess(); §1.15.16
    public void checkPropertyAccess(String  key); §1.15.17
    public void checkRead(FileDescriptor  fd); §1.15.18
    public void checkRead(String  file); §1.15.19
    public void checkRead(String  file, Object  context); §1.15.20
    public void checkSetFactory(); §1.15.21
    public boolean checkTopLevelWindow(Object  window); §1.15.22
    public void checkWrite(FileDescriptor  fd);§1.15.23
    public void checkWrite(String  file);§1.15.24
    protected int classDepth(String  name); §1.15.25
    protected int classLoaderDepth(); §1.15.26
    protected ClassLoader currentClassLoader();§1.15.27
    protected Class[] getClassContext(); §1.15.28
    public boolean getInCheck(); §1.15.29
    public Object getSecurityContext(); §1.15.30
    protected boolean inClass(String  name); §1.15.31
    protected boolean inClassLoader(); §1.15.32
}

The security manager is an abstract class that allows applications to implement a security policy. It 



allows an application to determine, before performing a possibly unsafe or sensitive operation, what 
the operation is and whether the operation is being performed by a class created via a class loader 
(I-§1.4) rather than installed locally. Classes loaded via a class loader (especially if they have been 
downloaded over a network) may be less trustworthy than classes from files installed locally. The 
application has the option of allowing or disallowing the operation.

The securityManager class contains a large number of methods whose names begin with the word 
check. These methods are called by various methods in the Java libraries before those methods 
perform certain potentially sensitive operations. The invocation of such a check method typically 
looks like this:

SecurityManager security = System.getSecurityManager();
if (security != null) {
        security.checkXXX(argument, ... );

}

The security manager is thereby given an opportunity to prevent completion of the operation by 
throwing an exception. A security manager routine simply returns if the operation is permitted, but 
throws a SecurityException (I-§1.43)if the operation is not permitted. The only exception to this 
convention is checkTopLevelWindow (I-§1.15.22), which returns a boolean value.
The current security manager is set by the by the setSecurityManager method (I-§1.18.16) in 
class System. The current security manager is obtained by the getSecurityManager method (I-
§1.18.11). 
The default implementation of each of the checkXXX methods is to assume that the caller does not 
have permission to perform the requested operation. 
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SecurityManager.inCheck
    

protected boolean inCheck

This field is true if there is a security check in progress; false otherwise.
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SecurityManager.SecurityManager
    

protected SecurityManager()

Constructs a new SecurityManager. An application is not allowed to create a new security 
manager if there is already a current security manager (I-§1.18.11).

Throws

SecurityException    (I-§1.43)
If a security manager already exists.
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SecurityManager.checkAccept
    

public void checkAccept(String  host, int  port)

This method throws a SecurityException if the calling thread is not permitted to accept a 
socket connection from the specified host and port number.

This method is invoked for the current security manager (I-§1.18.11) by the accept method
(I-§4.5.3) of class ServerSocket.

The checkAccept method for class SecurityManager always throws a SecurityException.

Parameters:

host- the host name of the socket connection

port- the port number of the socket connection

Throws

SecurityException    (I-§1.43)
If the caller does not have permission to accept the connection.
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SecurityManager.checkAccess
    

public void checkAccess(Thread  g)

This method throws a SecurityException if the calling thread is not allowed to modify the 
thread argument.

This method is invoked for the current security manager (I-§1.18.11) by the stop (I-
§1.19.37), suspend (I-§1.19.39), resume (I-§1.19.29), setPriority (I-§1.19.33), setName
(I-§1.19.32) and setDaemon (I-§1.19.31) methods of class Thread.

The checkAccess method for class SecurityManager always throws a SecurityException.

Parameters:

g- the thread to be checked
Throws

SecurityException    (I-§1.43)
If the caller does not have permission to modify the thread.

public void checkAccess(ThreadGroup  g)

This method throws a SecurityException if the calling thread is not allowed to modify the 
thread group argument.

This method is invoked for the current security manager (I-§1.18.11) when a new child 
thread or child thread group is created, and by the setDaemon (I-§1.20.18), setMaxPriority 
(I-§1.20.19), stop (I-§1.20.20), suspend (I-§1.20.21), resume (I-§1.20.17), and destroy
(I-§1.20.6) methods of class ThreadGroup.

The checkAccess method for class SecurityManager always throws a SecurityException.



Parameters:

g- the Thread group to be checked
Throws

SecurityException    (I-§1.43)
If the caller does not have permission to modify the thread group.
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SecurityManager.checkConnect
    

public void checkConnect(String  host, int  port)

This method throws a SecurityException if the calling thread is not allowed to open a socket 
connection to the specified host and port number.

A port number of of -1 indicates that the calling method is attempting to determine the IP 
address of the specified host name.

The checkConnect method for class SecurityManager always throws a SecurityException.

Parameters:

host- the host name port to connect to

port- the protocol port to connect to
Throws

SecurityException    (I-§1.43)
If the caller does not have permission to open a socket connection to the specified host and 
port.

public void

checkConnect(String  host, int  port, Object  context)

This method throws a SecurityException if the specified security context (I-§1.15.30) is not 
allowed to open a socket connection to the specified host and port number.

A port number of of -1 indicates that the calling method is attempting to determine the IP 
address of the specified host name.

The checkConnect method for class SecurityManager always throws a SecurityException.



Parameters:

host- the host name port to connect to

port- the protocol port to connect to
context- a system-dependent security context

Throws

SecurityException    (I-§1.43)
If the specified security context does not have permission to open a socket connection to the 
specified host and port.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



SecurityManager.checkCreateClassLoader
    

public void checkCreateClassLoader()

This method throws a SecurityException if the calling thread is not allowed to create a new 
class loader (I-§1.4.1).

The checkCreateClassLoader method for class SecurityManager always throws a 
SecurityException.

Throws

SecurityException    (I-§1.43)
If the caller does not have permission to create a new class loader.
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SecurityManager.checkDelete
    

public void checkDelete(String  file)

This method throws a SecurityException if the calling thread is not allowed to delete the 
specified file.

This method is invoked for the current security manager (I-§1.18.11) by the delete method 
(I-§2.7.10) of class File.

The checkDelete method for class SecurityManager always throws a SecurityException.

Parameters:

file- the system dependent file name

Throws

SecurityException    (I-§1.43)
If the caller does not have permission to delete the file.
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SecurityManager.checkExec
    

public void checkExec(String  cmd)

This method throws a SecurityException if the calling thread is not allowed to create a 
subprocss.

This method is invoked for the current security manager (I-§1.18.11) by the exec methods 
(§1.14.1-§1.14.4) of class Runtime.

The checkExec method for class SecurityManager always throws a SecurityException.

Parameters:

cmd- the specified system command

Throws

SecurityException    (I-§1.43)
If the caller does not have permission to create a subprocess.
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SecurityManager.checkExit
    

public void checkExit(int  status)

This method throws a SecurityException if the calling thread is not allowed to cause the Java
Virtual Machine to halt with the specified access code.

This method is invoked for the current security manager (I-§1.18.11) by the exit method (I-
§1.14.5) of class Runtime. A status of 0 indicates success; other values indicate various 
errors.

The checkExit method for class SecurityManager always throws a SecurityException.

Parameters:

status- the exit status
Throws

SecurityException    (I-§1.43)
If the caller does not have permission to halt the Java Virtual Machine with the specified status.
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SecurityManager.checkLink
    

public void checkLink(String  lib)

This method throws a SecurityException if the calling thread is not allowed to dynamically 
link the library code specified by the string argument file. The argument is either a simple 
library name or a complete file name.

This method is invoked for the current security manager (I-§1.18.11) by methods load (I-
§1.14.11) and loadLibrary (I-§1.14.12) of class Runtime.

The checkLink method for class SecurityManager always throws a SecurityException.

Parameters:

lib- the name of the library

Throws

SecurityException    (I-§1.43)
If the caller does not have permission to dynamically link the library.
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SecurityManager.checkListen
    

public void checkListen(int  port)

This method throws a SecurityException if the calling thread is not allowed to wait for a 
connection request on the specified local port number.

The checkListen method for class SecurityManager always throws a SecurityException.

Parameters:

port- the local port
Throws

SecurityException    (I-§1.43)
If the caller does not have permission to listen on the specified port.
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SecurityManager.checkPackageAccess
    

public void checkPackageAccess(String  pkg)

This method throws a SecurityException if the calling thread is allowed to access the 
package specified by the argument.

This method is used by the loadClass method (I-§1.4.4) of class loaders.

The checkPackageAccess method for class SecurityManager always throws a 
SecurityException.

Parameters:

pkg- the package name

Throws

SecurityException    (I-§1.43)
If the caller does not have permission to access the specified package.
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SecurityManager.checkPackageDefinition
    

public void checkPackageDefinition(String  pkg)

This method throws a SecurityException if the calling thread is not allowed to define classes 
in the package specified by the argument.

This method is used by the loadClass method (I-§1.4.4) of some class loaders.

The checkPackageDefinition method for class SecurityManager always throws a 
SecurityException.

Parameters:

pkg- the package name

Throws

SecurityException    (I-§1.43)
If the caller does not have permission to define classes in the specified package.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



SecurityManager.checkPropertiesAccess
    

public void checkPropertiesAccess()

This method throws a SecurityException if the calling thread is not allowed to access or 
modify the system properties.

This method is used by the getProperties (I-§1.18.8) and setProperties (I-§1.18.15) 
methods of class System.

The checkPropertiesAccess method for class SecurityManager always throws a 
SecurityException.

Throws

SecurityException    (I-§1.43)
If the caller does not have permission to access or modify the system properties.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



SecurityManager.checkPropertyAccess
    

public void checkPropertyAccess(String  key)

This method throws a SecurityException if the calling thread is not allowed to access the 
system property with the specified key name.

This method is used by the getProperty (I-§1.18.9) method of class System.

The checkPropertiesAccess method for class SecurityManager always throws a 
SecurityException.

Parameters:

key- a system property key

Throws

SecurityException    (I-§1.43)
If the caller does not have permission to access the specified system property.
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SecurityManager.checkRead
    

public void checkRead(FileDescriptor  fd)

This method throws a SecurityException if the calling thread is not allowed to read from the 
specified file descriptor (I-§2.8).

The checkRead method for class SecurityManager always throws a SecurityException.

Parameters:

fd- the system-dependent file descriptor

Throws

SecurityException    (I-§1.43)
If the caller does not have permission to access the specified file descriptor.

public void checkRead(String  file)

This method throws a SecurityException if the calling thread is not allowed to read the file 
specified by the string argument.

The checkRead method for class SecurityManager always throws a SecurityException.

Parameters:

file- the system dependent file name

Throws

SecurityException    (I-§1.43)
If the caller does not have permission to access the specified file.

public void checkRead(String  file, Object  context)

This method throws a SecurityException if the specified security context is not allowed to read



the file specified by the string argument. The context must be a security context returned by a
previous call to getSecurityContext (I-§1.15.30).

The checkRead method for class SecurityManager always throws a SecurityException.

Parameters:

file- the system dependent file name

context- a system-dependent security context

Throws

SecurityException    (I-§1.43)
If the specified security context does not have permission to read the specified file.
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SecurityManager.checkSetFactory
    

public void checkSetFactory()

This method throws a SecurityException if the calling thread is not allowed to set the socket 
factor used by ServerSocket (I-§4.5.7) or Socket (I-§4.6.11), or the stream handler factory 
used by URL (I-§4.8.16).

The checkSetFactory method for class SecurityManager always throws a SecurityException.

Throws

SecurityException    (I-§1.43)
The caller does not have permission to specify a socket factory or a stream handler factory.
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SecurityManager.checkTopLevelWindow
    

public boolean checkTopLevelWindow(Object  window)

This method returns false if the calling thread is not trusted to bring up the top-level window 
indicated by the window argument. In this case, the caller can still decide to show the window,
but the window should include some sort of visual warning. If the method returns true, then 
the window can be shown without any special restrictions.

See class Window (II-§1.42) for more information on trusted and untrusted windows.

The checkSetFactory method for class SecurityManager always return false.

Parameters:

window- the new window that's being created
Returns:

true if the caller is trusted to put up top-level windows; false otherwise.
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SecurityManager.checkWrite
    

public void checkWrite(FileDescriptor  fd)

This method throws a SecurityException if the calling thread is not allowed to write to the 
specified file descriptor (I-§2.8).

The checkWrite method for class SecurityManager always throws a SecurityException.

Parameters:

fd- the system dependent file descriptor

Throws

SecurityException    (I-§1.43)
If the caller does not have permission to access the specified file descriptor.

public void checkWrite(String  file)

This method throws a SecurityException if the calling thread is not allowed to write to the file 
specified by the string argument.

The checkWrite method for class SecurityManager always throws a SecurityException.

Parameters:

file- the system dependent file name

Throws

SecurityException    (I-§1.43)
If the caller does not have permission to access the specified file.
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SecurityManager.classDepth
    

protected int classDepth(String  name)

Determines the stack depth of a given class.

Parameters:

name- the fully qualified name of the class to search for

Returns:

the depth on the stack frame of the first occurrence of a method from a class with the 
specified name; -1 if such a frame cannot be found.
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SecurityManager.classLoaderDepth
    

protected int classLoaderDepth()

Determines the stack of the most recently executing method from a class defined using a 
class loader.

Returns:

the depth on the stack frame of the most recent occurrence of a method from a class defined 
using a class loader; returns -1 if there is no occurrence of a method from a class defined 
using a class loader.
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SecurityManager.currentClassLoader
    

protected ClassLoader currentClassLoader()

Determines the most recent class loader executing on the stack.

Returns:

the class loader of the most recent occurrence on the stack of a method from a class defined
using a class loader; returns null if there is no occurrence on the stack of a method from a 
class defined using a class loader.
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SecurityManager.getClassContext
    

protected Class[] getClassContext()

Calculates the current execution stack, which is returned as an array of classes. 

The length of the array is the number of methods on the execution stack. The element at 
index 0 is the class of the currently executing method. The element at index 1 is the class of 
that method's caller, and so forth.

Returns:

the execution stack.
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SecurityManager.getInCheck
    

public boolean getInCheck()

Returns:

the value of the inCheck (I-§1.15.1) field. This field should contain true if a security check is in
progress; false otherwise.
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SecurityManager.getSecurityContext
    

public Object getSecurityContext()

Creates an object which encapsulates the current execution environment. The result of this 
method is used by the three-argument checkConnect method (I-§1.15.7) and by the two-
argument checkRead method (I-§1.15.20). 

These methods are needed because a trusted method may be called upon to read a file or 
open a socket on behalf of another method. The trusted method needs to determine if the 
other (possibly untrusted) method would be allowed to perform the operation on its own.

Returns:

an implementation-dependent object which encapsulates sufficient information about the 
current execution environment to perform some security checks later.
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SecurityManager.inClass
    

protected boolean inClass(String  name)

Parameters:

name- the fully-qualified name of the class

Returns:

true if a method from a class with the specified name is on the execution stack; false 
otherwise.
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SecurityManager.inClassLoader
    

protected boolean inClassLoader()

Returns:

true if a method from a class defined using a class loader is on the execution stack.
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§1.16 Class String
 

public  final  class  java.lang.String
    extends  java.lang.Object  (I-§1.12)
{
        // Constructors
    public String(); §1.16.1
    public String(byte  ascii[], int  hibyte); §1.16.2
    public String(byte  ascii[], int  hibyte, §1.16.3
                          int  offset, int  count);
    public String(char  value[]); §1.16.4
    public String(char  value[], int  offset, int  count); §1.16.5 
    public String(String  value); §1.16.6
    public String(StringBuffer  buffer); §1.16.7

        // Methods
    public char charAt(int  index);§1.16.8
    public int compareTo(String  anotherString); §1.16.9
    public String concat(String  str); §1.16.10
    public static String copyValueOf(char  data[]); §1.16.11
    public static String §1.16.12
        copyValueOf(char  data[], int  offset, int count);
    public boolean endsWith(String  suffix); §1.16.13
    public boolean equals(Object  anObject); §1.16.14
    public boolean equalsIgnoreCase(String  anotherString);§1.16.15
    public void getBytes(int  srcBegin, int  srcEnd, §1.16.16
                                            byte  dst[], int  dstBegin);
    public void getChars(int  srcBegin, int  srcEnd, §1.16.17
                                          char  dst[], int  dstBegin);
    public int hashCode(); §1.16.18
    public int indexOf(int  ch); §1.16.19
    public int indexOf(int  ch, int  fromIndex); §1.16.20
    public int indexOf(String  str); §1.16.21
    public int indexOf(String  str, int  fromIndex); §1.16.22
    public String intern(); §1.16.23
    public int lastIndexOf(int  ch); §1.16.24
    public int lastIndexOf(int  ch, int  fromIndex); §1.16.25
    public int lastIndexOf(String  str); §1.16.26
    public int lastIndexOf(String  str, int  fromIndex); §1.16.27
                       
    public int length(); §1.16.28
    public boolean regionMatches(boolean  ignoreCase,§1.16.29
             int  toffset, String  other, int  ooffset, int  len);
    public boolean regionMatches(int  toffset, String  other, §1.16.30  
                int  ooffset, int  len);
    public String replace(char  oldChar, §1.16.31



                      char  newChar);
    public boolean startsWith(String  prefix); §1.16.32
    public boolean startsWith(String  prefix, int toffset);§1.16.33
    public String substring(int  beginIndex); §1.16.34
    public String substring(int  beginIndex, int endIndex);§1.16.35
    public char[] toCharArray(); §1.16.36
    public String toLowerCase(); §1.16.37
    public String toString();§1.16.38
    public String toUpperCase(); §1.16.39
    public String trim(); §1.16.40
    public static String valueOf(boolean  b); §1.16.41
    public static String valueOf(char  c); §1.16.42
    public static String valueOf(char  data[]);§1.16.43
    public static String §1.16.44
        valueOf(char  data[], int  offset, int  count);
    public static String valueOf(double  d); §1.16.45
    public static String valueOf(float  f); §1.16.46
    public static String valueOf(int  i);§1.16.47
    public static String valueOf(long  l); §1.16.48
    public static String valueOf(Object  obj); §1.16.49
}

The String class represents character strings. All string literals in Java programs, such as "abc" are 
implemented as instances of this class.

Strings are constant, their values cannot be changed after they are created. String buffers (I-
§1.17) support mutable strings.

The class String includes methods for examining individual characters of the sequence, for 
comparing strings, for searching strings, for extracting substrings, and for creating a copy of a 
string with all characters translated to uppercase or to lowercase.
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String.String
    

public String()

Allocates a new String containing no characters.

public String(byte  ascii[], int  hibyte)

Allocates a new String containg characters constructed from an array of 8-bit integer values. 
Each character c in the resulting string is constructed from the corresponding component b in 
the byte array such that: 

              c == (char)(((hibyte & 0xff) << 8)
                                                | (b & 0xff))

Parameters:

ascii- the bytes to be converted to characters
hibyte- the top 8 bits of each 16-bit Unicode character

public String(byte  ascii[], int  hibyte, int  offset, int  count)

Allocates a new String constructed from a subarray of an array of 8-bit integer values.

The offset argument is the index of the first byte of the subarray, and the count argument 
specifies the length of the subarray.

Each byte in the subarray is converted to a char as specified in the method above (I-
§1.16.2).

Parameters:



ascii- the bytes to be converted to characters
hibyte- the top 8 bits of each 16-bit Unicode character
offset- the initial offset
count- the length

Throws

StringIndexOutOfBoundsException    (I-§1.44)
If the offset or count argument is invalid.

public String(char  value[])

Allocates a new String so that it represents the sequence of characters currently contained in 
the character array argument. 

Parameters:

value- the initial value of the string

public String(char  value[], int  offset, int  count)

Allocates a new String that contains characters from a subarray of the character array 
argument. The offset argument is the index of the first character of the subarray and the 
count argument specifies the length of the subarray. 

Parameters:

value- array that is the source of characters
offset- the initial offset 
count- the length

Throws

StringIndexOutOfBoundsException    (I-§1.44)
If the offset and count arguments index characters outside the bounds of the value array.

public String(String  value)



Allocates a new string that contains the same sequence of characters as the string argument.

Parameters:

value- a String

public String(StringBuffer  buffer)

Allocates a new string that contains the sequence of characters currently contained in the string
buffer argument.

Parameters:

buffer- a StringBuffer
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String.charAt
    

public char charAt(int  index)

Returns:

The character at the specified index of this string. The first character is at index 0.

Parameters:

index- the index of the desired character
Throws

StringIndexOutOfBoundsException    (I-§1.44)
If the index is out of range.
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String.compareTo
    

public int compareTo(String  anotherString)

Compares two strings lexicographically.

Parameters:

anotherString- the String to be compared

Returns:

The value 0 if the argument string is equal to this string; a value less than 0 if this string is 
lexicographically less than the string argument; and a value greater than 0 if this string is 
lexicographically greater than the string argument.
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String.concat
    

public String concat(String  str)

Concatenates the string argument to the end of this string.

If the length of the argument string is zero, then this object is returned. 

Parameters:

str- the String which is concatenated to the end of this String
Returns:

A string that represents the concatenation of this object's characters followed by the string 
argument's characters.
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String.copyValueOf
    

public static String copyValueOf(char  data[])

Returns:

a String that contains the characters of the character array.
Parameters:

data- the character array

public static String

copyValueOf(char  data[], int  offset, int  count)

Parameters:

data- the character array
offset- initial offset of the subarray
count- length of the subarray

Returns:

a String that contains the characters of the specified subarray of the character array.
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String.endsWith
    

public boolean endsWith(String  suffix)

Parameters:

suffix- the suffix
Returns:

true if the character sequence represented by the argument is a suffix of the character 
sequence represented by this object; false otherwise.
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String.equals
    

public boolean equals(Object  anObject)

The result is true if the argument is not null and is a String object that represents the same 
sequence of characters as this object.

Parameters:

anObject- the object to compare this String against

Returns:

true if the String's are equal; false otherwise.

Overrides:

equals in class Object    (I-§1.12.3).
See Also:

equalsIgnoreCase    (I-§1.16.15)
compareTo    (I-§1.16.9).
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String.equalsIgnoreCase
    

public boolean equalsIgnoreCase(String  anotherString)

The result is true if the argument is not null and is a String object that represents the same 
sequence of characters as this object, where case is ignored.

Two characters are considered the same, ignoring case, if at least one of the following is true:

· The two characters are the same (as compared by the == operator).
 

· Applying the method Character.toUppercase (I-§1.2.24) to each character produces the 
same result.

· Applying the method Character.toLowercase (I-§1.2.21) to each character produces the 
same result.

    

Two sequence of characters are the same, ignoring case, if the sequences have the same 
length and corresponding characters are the same, ignoring case.

Parameters:

anotherString- the String to compare this String against

Returns:

true if the String's are equal, ignoring case; false otherwise.
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String.getBytes
    

public void getBytes(int  srcBegin, int  srcEnd, byte  dst[], int  
dstBegin)

Copies characters from this string into the destination byte array. Each byte receives the 8 
low-order bits of the corresponding character.

The first character to be copied is at index srcBegin; the last character to be copied is at index 
srcEnd-1. The total number of characters to be copied is srcEnd-srcBegin. The characters, 
converted to bytes, are copied into the subarray of dst starting at index dstBegin and ending at 
index:

              dstbegin+(srcEnd-srcBegin)-1

Parameters:

srcBegin- index of the first character in the string to copy
srcEnd- index after the last character in the string to copy
dst- the destination array
dstBegin- the start offset in the destination array
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String.getChars
    

public void getChars(int  srcBegin, int  srcEnd, char  dst[], int  
dstBegin)

Copies characters from this string into the destination character array.

The first character to be copied is at index srcBegin; the last character to be copied is at index 
srcEnd-1 (thus the total number of characters to be copied is srcEnd-srcBegin). The characters 
are copied into the subarray of dst starting at index dstBegin and ending at index:

              dstbegin+(srcEnd-srcBegin)-1

Parameters:

srcBegin- index of the first character in the string to copy
srcEnd- index after the last character in the string to copy
dst- the destination array
dstBegin- the start offset in the destination array
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String.hashCode
    

public int hashCode()

Returns:

a hash code value for this object. 
Overrides:

hashCode in class Object    (I-§1.12.6).
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String.indexOf
    

public int indexOf(int  ch)

Parameters:

ch- a character
Returns:

the index of the first occurrence of the character in the character sequence represented by this 
object, or -1 if the character does not occur.

public int indexOf(int  ch, int  fromIndex)

Parameters:

ch- a character
fromIndex- the index to start the search from

Returns:

the index of the first occurrence of the character in the character sequence represented by this 
object that is greater than or equal to fromIndex, or -1 if the character does not occur.

public int indexOf(String  str)

Parameters:

str- any string
Returns:

if the string argument occurs as a substring within this object, then the index of the first 
character of the first such substring is returned; if it does not occur as a substring, -1 is 
returned.

public int indexOf(String  str, int  fromIndex)

Parameters:

str- the substring to search for
fromIndex- the index to start the search from

Returns:



If the string argument occurs as a substring within this object at a starting index no smaller 
than fromIndex then the index of the first character of the first such substring is returned. If it 
does not occur as a substring starting at fromIndex or beyond, -1 is returned.
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String.intern
    

public String intern()

Creates a canonical representation for the string object.

If s and t are strings such that s.equals(t), it is guaranteed that
s.intern() == t.intern().

Returns:

a string that has the same contents as this string, but is guaranteed to be from a pool of unique 
strings.
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String.lastIndexOf
    

public int lastIndexOf(int  ch)

Parameters:

ch- a character
Returns:

the index of the last occurrence of the character in the character sequence represented by this 
object, or -1 if the character does not occur.

public int lastIndexOf(int  ch, int  fromIndex)

Parameters:

ch- a character
fromIndex- the index to start the search from

Returns:

the index of the last occurrence of the character in the character sequence represented by this 
object that is less than or equal to from-Index, or -1 if the character does not occur before that 
point.

public int lastIndexOf(String  str)

Parameters:

str- the substring to search for
Returns:

If the string argument occurs as a substring within this object, then the index of the first 
character of the last such substring is returned. If it does not occur as a substring, -1 is 
returned.

public int lastIndexOf(String  str, int  fromIndex)

Parameters:

str- the substring to search for
fromIndex- the index to start the search from



Returns:

If the string argument occurs as a substring within this object at a starting index no greater 
than fromIndex then the index of the first character of the last such substring is returned. If it 
does not occur as a substring starting at fromIndex or earlier, -1 is returned.
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String.length
    

public int length()

Returns:

the length of the sequence of characters represented by this object is returned.
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String.regionMatches
    

public boolean

regionMatches(boolean  ignoreCase, int  toffset, String  other, int  
ooffset, int  len)

Determines if two string regions are equal.

If toffset or ooffset is negative, or if toffset+length is greater than the length of this string, or if 
ooffset+length is greater than the length of the string argument, then this 
method returns false.

Parameters:

ignoreCase- if true, ignore case when comparing characters

toffset- starting offset of the subregion in this string
other- string argument

ooffset- starting offset of the subregion in the string argument
len- the number of characters to compare

Returns:

true if the specified subregion of this string matches the specified subregion of the string 
argument; false otherwise. Whether the matching is exact or case insensitive depends on the 
ignoreCase argument.

public boolean

regionMatches(int  toffset, String  other, 

                            int  ooffset, int  len)

Determines if two string regions are equal.

If toffset or ooffset is negative, or if toffset+length is greater than the length of this string, or if 
ooffset+length is greater than the length of the string argument, then this method returns 
false.



Parameters:

toffset- starting offset of the subregion in this string
other- string argument

ooffset- starting offset of the subregion in the string argument
len- the number of characters to compare

Returns:

true if the specified subregion of this string exactly matches the specified subregion of the string
argument; false otherwise.
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String.replace
    

public String replace(char  oldChar, char  newChar)

Returns a new string resulting from replacing all occurrences of oldChar in this string with 
newChar.

If the character oldChar does not occur in the character sequence represented by this object, 
then this string is returned.

Parameters:

oldChar- the old character
newChar- the new character

Returns:

a string derived from this string by replacing every occurrence of oldChar with newChar.
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String.startsWith
    

public boolean startsWith(String  prefix)

Parameters:

prefix- the prefix
Returns:

true if the character sequence represented by the argument is a prefix of the character 
sequence represented by this string; false otherwise.

public boolean startsWith(String  prefix, int  toffset)

Parameters:

prefix- the prefix
toffset- where to begin looking in the the String

Returns:

true if the character sequence represented by the argument is a prefix of the substring of this 
object starting at index toffset; false otherwise.
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String.substring
    

public String substring(int  beginIndex)

Creates a new string that is a substring of this string. The substring begins at the specified 
index and extends to the end of this string.

Parameters:

beginIndex- the beginning index, inclusive
Returns:

the specified substring.

Throws

StringIndexOutOfBoundsException    (I-§1.44)
If the beginIndex is out of range.

public String substring(int  beginIndex, int  endIndex)

Creates a new string that is a substring of this string. The substring begins at the specified 
beginIndex and extends to the character at index endIndex - 1.

Parameters:

beginIndex- the beginning index, inclusive
endIndex- the ending index, exclusive

Returns:

the specified substring.

Throws

StringIndexOutOfBoundsException    (I-§1.44)
If the beginIndex or the endIndex is out of range.
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String.toCharArray
    

public char[] toCharArray()

Returns:

A newly allocated character array whose length is the length of this string and whose contents 
is initialized to contain the character sequence represented by this string.
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String.toLowerCase
    

public String toLowerCase()

Converts a string to lowercase.

If no character in this string has a different lowercase version (I-§1.2.21), then this string is 
returned.

Otherwise, a new string is allocated, whose length is identical to this string, and such that each 
character which has a difference lowercase version is mapped to this lower case equivalent.

Returns:

the string, converted to lowercase.
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String.toString
    

public String toString()

This object is itself returned.

Returns:

the string itself.

Overrides:

toString in class Object    (I-§1.12.9).
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String.toUpperCase
    

public String toUpperCase()

Converts a string to uppercase.

If no character in this string has a different uppercase version (I-§1.2.24), then this string is 
returned.

Otherwise, a new string is allocated, whose length is identical to this string, and such that each 
character which has a difference uppercase version is mapped to this uppercase equivalent.

Returns:

the string, converted to uppercase.
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String.trim
    

public String trim()

Removes whitespace from both ends of a string.

All characters that have codes less than or equal to '\u0020' (the space character) are 
considered to be whitespace.

Returns:

this string, with whitespace removed from the front and end.
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String.valueOf
    

public static String valueOf(boolean  b)

Creates the string representation of the boolean argument.

Parameters:

b- a boolean
Returns:

if the argument is true, a string equal to    "true" is returned; otherwise, a string equal to "false"
is returned.

public static String valueOf(char  c)

Creates the string representation of the char argument.

Parameters:

c- a char
Returns:

a newly allocated string of length one containing as its single characer the argument c.

public static String valueOf(char  data[])

Creates the string representation of the char array argument.

Parameters:

data- a char array
Returns:

a newly allocated string representing the same sequence of characters contained in the 
character array argument.



public static String

valueOf(char  data[], int  offset, int  count)

Creates the string representation of a specific subarray of the char array argument.

The offset argument is the index of the first character of the subarray. The count argument 
specifies the length of the subarray.

Parameters:

data- the character array
offset- the initial offset into the value of the String
count- the length of the value of the String

Returns:

a newly allocated string representing the sequence of characters contained in the subarray of 
the character array argument. 

public static String valueOf(double  d)

Creates the string representation of the double argument.

The representation is exactly the one returned by the Double.toString method of one 
argument (I-§1.6.21).

Parameters:

d- a double
Returns:

a newly allocated string containing a string representation of the double argument. 

public static String valueOf(float  f)

Creates the string representation of the float argument.



The representation is exactly the one returned by the Float.toString method of one 
argument (I-§1.7.22).

Parameters:

f- a float
Returns:

a newly allocated string containing a string representation of the float argument.

public static String valueOf(int  i)

Creates the string representation of the int argument.

The representation is exactly the one returned by the Integer.toString method of one 
argument (I-§1.8.20).

Parameters:

i- an int
Returns:

a newly allocated string containing a string representation of the int argument.

public static String valueOf(long  l)

Creates the string representation of a the long argument.

The representation is exactly the one returned by the Long.toString method of one 
argument (I-§1.9.20).

Parameters:



l- a long
Returns:

a newly allocated string containing a string representation of the long argument.

public static String valueOf(Object  obj)

Creates the string representation of the Object argument.

Parameters:

obj- an Object

Returns:

If the argument is null, then a string equal to "null"; otherwise the value of obj.toString() is 
returned.

See Also:

toString in class    Object    (I-§1.12.9).
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§1.17 Class StringBuffer
 

public  class  java.lang.StringBuffer
    extends  java.lang.Object  (I-§1.12)
{
        // Constructors
    public StringBuffer(); §1.17.1
    public StringBuffer(int  length); §1.17.2
    public StringBuffer(String  str); §1.17.3

        // Methods
    public StringBuffer append(boolean  b); §1.17.4
    public StringBuffer append(char  c); §1.17.5
    public StringBuffer append(char  str[]); §1.17.6
    public StringBuffer §1.17.7
                      append(char  str[], int  offset, int  len);
    public StringBuffer append(double  d); §1.17.8
    public StringBuffer append(float  f);§1.17.9
    public StringBuffer append(int  i); §1.17.10
    public StringBuffer append(long  l); §1.17.11
    public StringBuffer append(Object  obj); §1.17.12
    public StringBuffer append(String  str); §1.17.13
    public int capacity(); §1.17.14
    public char charAt(int  index);§1.17.15
    public void ensureCapacity(int  minimumCapacity);§1.17.16
    public void getChars(int  srcBegin, int  srcEnd, §1.17.17
                                char  dst[], int  dstBegin);
    public StringBuffer insert(int  offset, boolean  b); §1.17.18
    public StringBuffer insert(int  offset, char  c); §1.17.19
    public StringBuffer insert(int  offset, char  str[]); §1.17.20
    public StringBuffer insert(int  offset, double  d); §1.17.21
    public StringBuffer insert(int  offset, float  f); §1.17.22
    public StringBuffer insert(int  offset, int  i); §1.17.23 
    public StringBuffer insert(int  offset, long  l); §1.17.24
    public StringBuffer insert(int  offset, Object  obj); §1.17.25
    public StringBuffer insert(int  offset, String  str); §1.17.26
    public int length(); §1.17.27
    public StringBuffer reverse(); §1.17.28
    public void setCharAt(int  index, char  ch); §1.17.29
    public void setLength(int  newLength); §1.17.30
    public String toString();§1.17.31
}

A string buffer implements a mutable sequence of characters.

String buffers are safe for use by multiple threads. The methods are synchronized where necessary



so that all the operations on any particular instance behave as if they occur in some serial order.

String buffers are used by the compiler to implement the binary string concatentation operator +. 
For example the code 

x = "a"  +  4  +  "c"

is compiled to the equivalent of: 

x = new  StringBuffer().append("a").append(4).append("c").toString()

The principal operations on a StringBuffer are the append and insert methods, which are 
overloaded so as to accept data of any type. Each effectively converts a given datum to a string 
and then appends or inserts the characters of that string to the string buffer. The append method 
always adds these characters at the end of the buffer; the insert method adds the characters at a 
specified point.

For example, if z refers to a string buffer object whose current contents are "start" then the method 
call z.append("le") would cause the string buffer to contain "startle" while z.insert(4, "le") would alter 
the string buffer to contain "starlet".

Every string buffer has a capacity. As long as the length of the character sequence contained in the 
string buffer does not exceed the capacity, it is not necessary to allocate a new internal buffer array. 
If the internal buffer overflows, it is automatically made larger.

See Also:

String    (I-§1.16)
ByteArrayOutputStream    (I-§2.4).
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StringBuffer.StringBuffer
    

public StringBuffer()

Constructs a string buffer with no characters in it, and an initial capacity of    16 characters.

public StringBuffer(int  length)

Constructs a string buffer with no characters in it, and an initial capacity specified by the length 
argument.

Parameters:

length- the initial capacity
Throws

NegativeArraySizeException    (I-§1.38)
If the length argument is less than zero.

public StringBuffer(String  str)

Constructs a string buffer so that it represents the same sequence of characters as the string 
argument. The initial capacity of the string buffer is 16 plus the length of the string 
argument.

Parameters:

str- the initial contents of the buffer
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StringBuffer.append
    

public StringBuffer append(boolean  b)

Appends the string representation of the boolean argument to the string buffer.

The argument is converted to a string as if by the method String.valueOf    (I-§1.16.41), 
and the characters of that string are then appended (I-§1.17.13) to this string buffer.

Parameters:

b- a boolean
Returns:

this string buffer.

public StringBuffer append(char  c)

Appends the string representation of the char argument to this string buffer.

The argument is appended to the contents of this string buffer. The length of this string buffer 
increases by one.

Parameters:

ch- a char
Returns:

this string buffer.

public StringBuffer append(char  str[])

Appends the string representation of the char array argument to this string buffer.



The characters of the array argument are appended, in order, to the contents of this string 
buffer. The length of this string buffer increases by the length of the argument.

Parameters:

str- the characters to be appended
Returns:

this string buffer.

public StringBuffer append(char  str[], int  offset, int  len)

Appends the string representation of a subarray of the char array argument to this string 
buffer.

Characters of the character array str, starting at index offset, are appended, in order, to the 
contents of this string buffer. The length of this string buffer increases by the value of len.

Parameters:

str- the characters to be appended
offset- index of first character to append
len- the number of characters to append

Returns:

this string buffer.

public StringBuffer append(double  d)

Appends the string representation of the double argument to this string buffer.

The argument is converted to a string as if by the method String.valueOf    (I-§1.16.45), 
and the characters of that string are then appended (I-§1.17.13) to this string buffer.

Parameters:



d- a double
Returns:

this string buffer.

public StringBuffer append(float  f)

Appends the string representation of the float argument to this string buffer.

The argument is converted to a string as if by the method String.valueOf    (I-§1.16.46), 
and the characters of that string are then appended (I-§1.17.13) to this string buffer.

Parameters:

f- a float
Returns:

this string buffer.

public StringBuffer append(int  i)

Appends the string representation of the int argument to this string buffer.

The argument is converted to a string as if by the method String.valueOf    (I-§1.16.47), 
and the characters of that string are then appended (I-§1.17.13) to this string buffer.

Parameters:

i- an int
Returns:

this string buffer.

public StringBuffer append(long  l)



Appends the string representation of the long argument to this string buffer.

The argument is converted to a string as if by the method String.valueOf    (I-§1.16.48), 
and the characters of that string are then appended (I-§1.17.13) to this string buffer.

Parameters:

l- a long
Returns:

this string buffer.

public StringBuffer append(Object  obj)

Appends the string representation of the Object argument to this string buffer.

The argument is converted to a string as if by the method String.valueOf    (I-§1.17.3), and
the characters of that string are then appended (I-§1.17.13) to this string buffer.

Parameters:

obj- an Object

Returns:

this string buffer.

public StringBuffer append(String  str)

Appends the string to this string buffer.

The characters of the String argument are appended, in order, to the contents of this string 
buffer, increasing the length of this string buffer by the length of the argument.



Parameters:

str- a string
Returns:

this string buffer.
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StringBuffer.capacity
    

public int capacity()

Returns:

the current capacity of this string buffer. 
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StringBuffer.charAt
    

public char charAt(int  index)

Determines the character at a specific index in this string buffer.

The first character of a string buffer is at index 0, the next at index 1, and so on, for array 
indexing.

The index argument must be greater than or equal to 0, and less than the length (I-
§1.17.27) of this string buffer.

Parameters:

index- the index of the desired character
Returns:

the character at the specified index of this string buffer.

Throws

StringIndexOutOfBoundsException    (I-§1.44)
If the index is invalid.
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StringBuffer.ensureCapacity
    

public void ensureCapacity(int  minimumCapacity)

If the current capacity of this string buffer is less than the argument, then a new internal buffer
is allocated with greater capacity. The new capacity is the larger of:

· the minimumCapacity argument
 

· twice the old capacity, plus 2
 

If the minimumCapacity argument is nonpositive, this method takes no action and simply 
returns.

Parameters:

minimumCapacity- the minimum desired capacity
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StringBuffer.getChars
    

public void getChars(int  srcBegin, int  srcEnd, char  dst[],  int  
dstBegin)

Characters are copied from this string buffer into the destination character array dst. The first 
character to be copied is at index srcBegin; the last character to be copied is at index srcEnd-1.
The total number of characters to be copied is srcEnd-srcBegin. The characters are copied into 
the subarray of dst starting at index dstBegin and ending at index dstbegin+(srcEnd-srcBegin)-
1.

Parameters:

srcBegin- begin copy at this offset in the string buffer
srcEnd- stop copying at this offset in the string buffer
dst- the array to copy the data into
dstBegin- offset into dst

Throws

StringIndexOutOfBoundsException    (I-§1.44)
If there is an invalid index into the buffer.
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StringBuffer.insert
    

public StringBuffer insert(int  offset, boolean  b)

Inserts the string representation of the boolean argument into this string buffer.

The second argument is converted to a string as if by the method String.valueOf    (I-
§1.16.41), and the characters of that string are then inserted (I-§1.17.26) into this string 
buffer at the indicated offset.

The offset argument must be greater than or equal to 0, and less than or equal to the length 
(I-§1.17.27) of this string buffer.

Parameters:

offset- the offset
b- a boolean

Returns:

this string buffer.

Throws

StringIndexOutOfBoundsException    (I-§1.44)
If the offset is invalid.

public StringBuffer  insert(int  offset, char  c)

Inserts the string representation of the char argument into this string buffer.

The second argument is inserted into the contents of this string buffer at the position indicated
by offset. The length of this string buffer increases by one. 

The offset argument must be greater than or equal to 0, and less than or equal to the length 
(I-§1.17.27) of this string buffer.



Parameters:

offset- the offset
ch- a char

Returns:

this string buffer.

Throws

StringIndexOutOfBoundsException    (I-§1.44)
If the offset is invalid.

public StringBuffer insert(int  offset, char  str[])

Inserts the string representation of the char array argument into this string buffer.

The characters of the array argument are inserted into the contents of this string buffer at the
position indicated by offset. The length of this string buffer increases by the length of the 
argument. 

Parameters:

offset- the offset
ch- a character array

Returns:

this string buffer.

Throws

StringIndexOutOfBoundsException    (I-§1.44)
If the offset is invalid.

public StringBuffer insert(int  offset, double  d)

Inserts the string representation of the double argument into this string buffer.



The second argument is converted to a string as if by the method String.valueOf    (I-
§1.16.45), and the characters of that string are then inserted (I-§1.17.26) into this string 
buffer at the indicated offset.

The offset argument must be greater than or equal to 0, and less than or equal to the length 
(I-§1.17.27) of this string buffer.

Parameters:

offset- the offset
b- a double

Returns:

this string buffer.

Throws

StringIndexOutOfBoundsException    (I-§1.44)
If the offset is invalid.

public StringBuffer insert(int  offset, float  f)

Inserts the string representation of the float argument into this string buffer.

The second argument is converted to a string as if by the method String.valueOf    (I-
§1.16.46), and the characters of that string are then inserted (I-§1.17.26) into this string 
buffer at the indicated offset.

The offset argument must be greater than or equal to 0, and less than or equal to the length 
(I-§1.17.27) of this string buffer.

Parameters:

offset- the offset
b- a float



Returns:

this string buffer.

Throws

StringIndexOutOfBoundsException    (I-§1.44)
If the offset is invalid.

public StringBuffer insert(int  offset, int  i)

Inserts the string representation of the second int argument into this string buffer.

The second argument is converted to a string as if by the method String.valueOf    (I-
§1.16.47), and the characters of that string are then inserted (I-§1.17.26) into this string 
buffer at the indicated offset.

The offset argument must be greater than or equal to 0, and less than or equal to the length 
(I-§1.17.27) of this string buffer.

Parameters:

offset- the offset
b- an int

Returns:

this string buffer.

Throws

StringIndexOutOfBoundsException    (I-§1.44)
If the offset is invalid.

public StringBuffer insert(int  offset, long  l)

Inserts the string representation of the long argument into this string buffer.

The second argument is converted to a string as if by the method String.valueOf    (I-



§1.16.48), and the characters of that string are then inserted (I-§1.17.26) into this string 
buffer at the indicated offset.

The offset argument must be greater than or equal to 0, and less than or equal to the length 
(I-§1.17.27) of this string buffer.

Parameters:

offset- the offset
b- a long

Returns:

this string buffer.

Throws

StringIndexOutOfBoundsException    (I-§1.44)
If the offset is invalid.

public StringBuffer  insert(int  offset, Object  obj)

Inserts the string representation of the Object argument into this string buffer.

The second argument is converted to a string as if by the method String.valueOf    (I-
§1.16.49), and the characters of that string are then inserted (I-§1.17.26) into this string 
buffer at the indicated offset.

The offset argument must be greater than or equal to 0, and less than or equal to the length 
(I-§1.17.27) of this string buffer.

Parameters:

offset- the offset
b- an Object

Returns:

this string buffer.



Throws

StringIndexOutOfBoundsException    (I-§1.44)
If the offset is invalid.

public StringBuffer  insert(int  offset, String  str)

Inserts the string into this string buffer.

The characters of the String argument are inserted, in order, into this string buffer at the 
indicated offset. The length of this string buffer is increased by the length of the argument.

The offset argument must be greater than or equal to 0, and less than or equal to the length 
(I-§1.17.27) of this string buffer.

Parameters:

offset- the offset
str- a string

Returns:

this string buffer.

Throws

StringIndexOutOfBoundsException    (I-§1.44)
If the offset is invalid.
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StringBuffer.length
    

public int length()

Returns:

the number of characters in this string buffer.
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StringBuffer.reverses1
 

public StringBuffer reverse()

The character sequence contained in this string buffer is replaced by the reverse of the 
sequence.

Returns:

this string buffer.
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StringBuffer.setCharAt
    

public void  setCharAt(int  index, char  ch)

The character at the specified index of this string buffer is set to ch.

The offset argument must be greater than or equal to 0, and less than the length (I-
§1.17.27) of this string buffer.

Parameters:

index- the index of the character to modify

ch- the new character
Throws

StringIndexOutOfBoundsException    (I-§1.44)
If the index is invalid.
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StringBuffer.setLength
    

public void setLength(int  newLength)

If the newLength argument is less than the current length (I-§1.17.27) of the string buffer, 
the string buffer is truncated to contain exactly the number of characters given by the 
newLength argument.

If the newLength argument is greater than or equal to the current length, sufficient null 
characters ('\u0000') are appended to the string buffer so that length becomes the newLength 
argument.

The newLength argument must be greater than or equal to zero.

Parameters:

newLength- the new length of the buffer
Throws

StringIndexOutOfBoundsException    (I-§1.44)
If the newLength argument is invalid.
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StringBuffer.toString
    

public String toString()

A new String object is allocated and initialized to contain the character sequence currently 
represented by this string buffer. This String is then returned. Subsequent changes to the string 
buffer do not affect the contents of the String.

Returns:

a string representation of the string buffer.

Overrides:

toString in class Object    (I-§1.12.9).
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Footnotes
    

1This method is new in Java 1.1.
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§1.18 Class System
 

public  final  class  java.lang.System
    extends  java.lang.Object  (I-§1.12)
{
        // Fields
    public static PrintStream err; §1.18.1
    public static InputStream in; §1.18.2
    public static PrintStream out; §1.18.3

        // Methods
    public static void §1.18.4
        arraycopy(Object  src, int  src_position,
                Object  dst, int  dst_position, int  length);
    public static long currentTimeMillis(); §1.18.5
    public static void exit(int  status);§1.18.6
    public static void gc(); §1.18.7
    public static Properties getProperties(); §1.18.8
    public static String getProperty(String  key); §1.18.9
    public static String getProperty(String  key, String  def); §1.18.10
    public static SecurityManager getSecurityManager(); §1.18.11
    public static void load(String  filename); §1.18.12
    public static void loadLibrary(String  libname); §1.18.13
    public static void runFinalization();§1.18.14
    public static void setProperties(Properties  props); §1.18.15
    public static void setSecurityManager(SecurityManager  s); §1.18.16
}

The System class contains a number of useful class fields and methods. It cannot be instantiated. 

Among the facilities provided by the System class are standard input, standard output, and 
error output streams, access to externally defined "properties", a means of loading files and libraries, 
and a utility method for quickly copying a portion of an array.
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System.err
    

public static PrintStream err

The "standard" output stream. This stream is already open and ready to accept output data. 

Typically this stream corresponds to display output or another output destination specified by 
the host environment or user. By convention, this output stream is used to display error 
messages or other information that should come to the immediate attention of a user even if the
principal output stream, the value of the variable out, has been redirected to a file or other 
destination that is typically not continuously monitored.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



System.in
    

public static InputStream in

The "standard" input stream. This stream is already open and ready to supply input data. 
Typically this stream corresponds to keyboard input or another input source specified by the 
host environment or user.
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System.out
    

public static PrintStream out

The "standard" output stream. This stream is already open and ready to accept output data. 
Typically this stream corresponds to display output or another output destination specified by 
the host environment or user.

For simple standalone Java applications, a typical way to write a line of output data is:

System.out.println(data)
See the println methods (§2.18.15-§2.18.24) in class PrintStream.
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System.arraycopy
    

public static void

arraycopy(Object  src, int  src_position, Object  dst, int  dst_position, 
int  length)

A subsequence of array components arecopied from the source array referenced by src to 
the destination array referenced by dst. The number of components copied is equal to the 
length argument. The components at positions srcOffset through srcOffset+length-1 in the 
source array are copied into positions dstOffset through dstOffset+length-1, respectively, of the
destination array. 

If the src and dst arguments refer to the same array object, then the copying is performed as 
if the components at positions srcOffset through srcOffset+length-1 were first copied to a 
temporary array with length components and then the contents of the temporary array were 
copied into positions dstOffset through dstOffset+length-1 of the argument array.

If any of the following is true, an ArrayStoreException is thrown and the destination is not 
modified:

· The src argument refers to an object that is not an array.
 

· The dst argument refers to an object that is not an array.
· The src argument and dst argument refer to arrays whose component types are different 

primitive types.
· The src argument refers to an array with a primitive component type and the dst argument 

refers to an array with a reference component type.

· The src argument refers to an array with a reference component type and the dst 
argument refers to an array with a primitive component type.

 

Otherwise, if any of the following is true, an ArrayIndexOutOfBounds-Exception is thrown and 
the destination is not modified:

· The srcOffset argument is negative.
 

· The dstOffset argument is negative.
· The length argument is negative.
· srcOffset+length is greater than src.length, the length of the source array.
· dstOffset+length is greater than dst.length, the length of the destination array.



 

Otherwise, if any actual component of the source array from position srcOffset through 
srcOffset+length-1 cannot be converted to the component type of the destination array by 
assignment conversion, an ArrayStoreException is thrown. In this case, let k be the smallest 
nonnegative integer less than length such that src[srcOffset+k] cannot be converted to the 
component type of the destination array; when the exception is thrown, source array 
components from positions srcOffset through srcOffset+k-1 will already have been copied to 
destination array positions dstOffset through dstOffset+k-1 and no other positions of the 
destination array will have been modified. 

Parameters:

src- the source array
srcpos- start position in the source array
dest- the destination array
destpos- start position in the destination data
length- the number of array elements to be copied

Throws

ArrayIndexOutOfBoundsException    (I-§1.25)
If copy would cause access of data outside array bounds.

Throws

ArrayStoreException    (I-§1.26)
If an element in the src array could could not be stored into the dest array due to a type 
mismatch.
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System.currentTimeMillis
    

public static long currentTimeMillis()

Gets the current time.

See the description of the class Date (I-§3.2) for a discussion of slight discrepancies that may 
arise between "computer time" and UTC (Coordinated Universal Time).

Returns:

the difference, measured in milliseconds, between the current time and midnight, January 1, 
1970 UTC.
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System.exit
    

public static void exit(int  status)

Terminates the currently running Java Virtual Machine. The argument serves as a status 
code; by convention, a nonzero status code indicates abnormal termination.

This method calls the exit method (I-§1.14.5) in class Runtime. This method never 
returns normally.

Parameters:

status- exit status
Throws

SecurityException    (I-§1.43)
If the current thread cannot exit with the specified status.
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System.gc
    

public static void gc()

This method calls the gc method (I-§1.14.7) in class Runtime.

Calling this method suggests that the Java Virtual Machine expend effort toward recycling 
unused objects in order to make the memory they currently occupy available for quick reuse. 
When control returns from the method call, the Java Virtual Machine has made a best effort to 
reclaim space from all unused objects.
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System.getProperties
    

public static Properties getProperties()

Determines the current system properties. 

If there is a security manager, its checkPropertiesAccess method (I-§1.15.16) is called with 
no arguments. This may result in a security exception (I-§1.43).

The current set of system properties is returned as a Properties object (I-§3.6). If there is no 
current set of system properties, a set of system properties is first created and initialized. 

This set of system properties always includes values for the following keys:

Key Description of associated value

java.version Java version number
java.vendor Java-vendor-specific string
java.vendor.url Java vendor URL
java.home Java installation directory
java.class.version Java class format version number
java.class.path Java classpath
os.name Operating system name
os.arch Operating system architecture
os.version Operating system version
file.separator File separator ("/" on Unix)
path.separator Path separator (":" on Unix)
line.separator Line separator ("\n" on Unix)
user.name User account name
user.home User home directory
user.dir User's current working directory

Throws

SecurityException    (I-§1.43)



If the current thread cannot access the system properties.
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System.getProperty
    

public static String getProperty(String  key)

Gets the system property indicated by the specified key.

First, if there is a security manager, its checkPropertyAccess method (I-§1.15.17) is called 
with the key as its argument. This may result in a system exception (I-§1.43).

If there is no current set of system properties, a set of system properties is first created and 
initialized in the same manner as for the getProperties method (I-§1.18.8).

Parameters:

key- the name of the system property

Returns:

the string value of the system property, or null if there is no property with that key.

Throws

SecurityException    (I-§1.43)
If the current thread cannot access the system properties or the specified property.

public static String getProperty(String  key, String  def)

Gets the system property indicated by the specified key.

First, if there is a security manager, its checkPropertyAccess method (I-§1.15.17) is called 
with the key as its argument.

If there is no current set of system properties, a set of system properties is first created and 
initialized in the same manner as for the getProperties method (I-§1.18.8).

Parameters:



key- the name of the system property

def- a default value
Returns:

the string value of the system property, or the default value if there is no property with that key.

Throws

SecurityException    (I-§1.43)
If the current thread cannot access the system properties or the specified property.
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System.getSecurityManager
    

public static SecurityManager getSecurityManager()

Returns:

if a security manager has already been established for the current application, then that security
manager is returned; otherwise, null is returned.
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System.load
    

public static void load(String  filename)

Loads the given filename as a dynamic library. The filename argument must be a complete 
path name.

This method calls the load method (I-§1.14.11) in class Runtime.

Parameters:

filename- the file to load
Throws

UnsatisfiedLinkError    (I-§1.61)
If the file does not exist.

Throws

SecurityException    (I-§1.43)
If the current thread cannot load the specified dynamic library.
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System.loadLibrary
    

public static void loadLibrary(String  libname)

Loads the system library specified by the libname argument. The manner in which a library 
name is mapped to the actual system library is system dependent.

Parameters:

libname- the name of the library

Throws

UnsatisfiedLinkError    (I-§1.61)
If the library does not exist.

Throws

SecurityException    (I-§1.43)
If the current thread cannot load the specified dynamic library.
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System.runFinalization
    

public static void runFinalization()

This method calls the runFinalization method (I-§1.14.13) in class Runtime.

Calling this method suggests that the Java Virtual Machine expend effort toward running the 
finalize methods of objects that have been found to be discarded but whose finalize methods 
have not yet been run. When control returns from the method call, the Java Virtual Machine 
has made a best effort to complete all outstanding finalizations.
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System.setProperties
    

public static void setProperties(Properties  props)

Sets the system properties to the Properties argument.

First, if there is a security manager, its checkPropertiesAccess method (I-§1.15.16) is called
with no arguments. This may result in a security exception (I-§1.43).

The argument becomes the current set of system properties for use by the getProperty 
method. If the argument is null, then the current set of system properties is forgotten.

Parameters:

props- the new system properties

Throws

SecurityException    (I-§1.43)
If the current thread cannot set the system properties.
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System.setSecurityManager
    

public static void setSecurityManager(SecurityManager  s)

If a security manager has already been established for the currently running Java application, a 
SecurityException is thrown. Otherwise, the argument is established as the current security 
manager. If the argument is null and no security manager has been established, then no 
action is taken and the method simply returns.

Parameters:

s- the security manager

Throws

SecurityException    (I-§1.43)
If the security manager has already been set.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



§1.19 Class Thread
 

public  class  java.lang.Thread
    extends  java.lang.Object  (I-§1.12)
    implements java.lang.Runnable  (I-§1.23)
{
        // Fields
    public final static int MAX_PRIORITY;§1.19.1
    public final static int MIN_PRIORITY;§1.19.2
    public final static int NORM_PRIORITY; §1.19.3

        // Constructors
    public Thread(); §1.19.4
    public Thread(Runnable  target);§1.19.5
    public Thread(Runnable  target, String  name); §1.19.6
    public Thread(String  name); §1.19.7
    public Thread(ThreadGroup  group, Runnable  target); §1.19.8
    public Thread(ThreadGroup  group, §1.19.9
                      Runnable  target, String  name);
    public Thread(ThreadGroup  group, String  name); §1.19.10

        // Methods

    public static int activeCount(); §1.19.11
    public void checkAccess(); §1.19.12
    public int countStackFrames(); §1.19.13
    public static Thread currentThread();§1.19.14
    public void destroy(); §1.19.15
    public static void dumpStack();§1.19.16
    public static int enumerate(Thread  tarray[]); §1.19.17
    public final String getName(); §1.19.18
    public final int getPriority();§1.19.19
    public final ThreadGroup getThreadGroup(); §1.19.20
    public void interrupt(); §1.19.21
    public static boolean interrupted(); §1.19.22
    public final boolean isAlive();§1.19.23
    public final boolean isDaemon(); §1.19.24
    public boolean isInterrupted();§1.19.25
    public final void join();§1.19.26
    public final void  join(long  millis); §1.19.27
    public final void join(long  millis, int  nanos) §1.19.28
    public final void resume(); §1.19.29
    public void run(); §1.19.30
    public final void setDaemon(boolean  on); §1.19.31
    public final void setName(String  name); §1.19.32



    public final void setPriority(int  newPriority); §1.19.33
    public static void sleep(long  millis); §1.19.34
    public static void sleep(long  millis, int  nanos) §1.19.35
    public void start(); §1.19.36
    public final void stop();§1.19.37
    public final void  stop(Throwable  obj); §1.19.38
    public final void suspend(); §1.19.39
    public String toString();§1.19.40
    public static void yield(); §1.19.41
}

A thread is a thread of executing in a program. The Java Virtual Machine allows an application to 
have multiple threads of executing concurrently. 

Every thread has a priority. Threads with higher priority are executed in preference to threads with 
lower priority. Each thread may or may not be marked as a dmon. When code running in some 
thread creates a new Thread object, the new thread has its priority initially set equal to the priority
of the creating thread, and is a dmon thread if and only if the creating thread is a dmon.

When a Java Virtual Machine starts, there is usually a single non-dmon thread (which typically calls 
the method named main of some designated class). The Java Virtual Machine continues to execute
threads until either of the following occurs:

· The exit method (I-§1.14.5) of class Runtime has been called and the security manager has 
permitted the exit operation to take place.

· All threads that are not dmon threads have died, either by returning from the call to the run 
method (I-§1.19.30)or by performing the stop method (I-§1.19.37).

    

There are two ways to create a new thread of execution. One is to declare a class to be a subclass 
of Thread. This subclass should override the run method of class Thread. An instance of the 
subclass can then be allocated and started. For example, a thread whose job is to compute primes 
larger than a stated value could be written as follows:

class PrimeThread extends Thread {
       long minPrime;
       PrimeThread(long minPrime) {
               this.minPrime = minPrime;
       }

       public void run() {
              // compute primes larger than minPrime
               ...
       }
}

The following code would then create a thread and start it running:



PrimeThread p = new PrimeThread(143);

p.start();

The other way to create a thread is to is to declare a class which implements the Runnable 
interface (I-§1.23). That class then implements the run method. An instance of the class can then 
be allocated, passed as an argument when creating Thread, and started. The same example in this
other style looks like the following:

class PrimeRun implements Runnable {
      long minPrime;

       PrimeRun(long minPrime) {
               this.minPrime = minPrime;
       }

       public void run() {
            // compute primes larger than minPrime
             ...
       }
}

The following code would then create a thread and start it running:

PrimeRun p = new PrimeRun(143);

new Thread(p).start();

Every thread has a name for identification purposes. More than one thread may have the same 
name. If a name is not specified when a thread is created, a new name is generated for it.
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Thread.MAX_PRIORITY
    

public final static int MAX_PRIORITY = 10

The maximum priority that a thread can have.
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Thread.MIN_PRIORITY
    

public final static int MIN_PRIORITY = 1

The minimum priority that a thread can have.
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Thread.NORM_PRIORITY
    

public final static int NORM_PRIORITY = 5

The default priority that is assigned to a thread. 
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Thread.Thread
    

public Thread()

Allocates a new Thread object. This constructor has the same effect as Thread(null, null, 
gname) (I-§1.19.9) where gname is a newly generated name. Automatically generated names
are of the form "Thread-"+n where n is an integer.

public Thread(Runnable  target)

Allocates a new Thread object. This constructor has the same effect as Thread(null, target, 
gname) (I-§1.19.9) where gname is a newly generated name. Automatically generated names
are of the form "Thread-"+n where n is an integer.

Parameters:

target- the object whose run method is called

public Thread(Runnable  target, String  name)

Allocates a new Thread object. This constructor has the same effect as Thread(null, target, 
name) (I-§1.19.9).

Parameters:

target- the object whose run method is called

name- the name of the new thread

public Thread(String  name)

Allocates a new Thread object. This constructor has the same effect as Thread(null, null, 
name) (I-§1.19.9).

Parameters:



name- the name of the new thread

public Thread(ThreadGroup  group, Runnable  target)

Allocates a new Thread object. This constructor has the same effect as Thread(group, target,
gname) (I-§1.19.9) where gname is a newly generated name. Automatically generated names
are of the form "Thread-"+n where n is an integer.

Parameters:

group- the thread group
target- the object whose run method is called

Throws

SecurityException    (I-§1.43)
If the current thread cannot create a thread in the specified thread group.

public Thread(ThreadGroup  group, Runnable  target,

                            String  name)

Allocates a new Thread object so that it has target as its run object, has the specified name 
as its name, and belongs to the thread group referred to by group.

If group is not null, the checkAccess method (I-§1.20.5) of that thread group is called with 
no arguments. This may result in throwing a SecurityException. If group is null, the new 
process belongs to the same group as the thread this is created the new thread.

If the target argument is not null, the run method of the target (I-§1.23.1) is called when 
this thread is started. If the target argument is null, this thread's run method (I-§1.19.30)
is called when this thread is started.

The priority of the newly created thread is set equal to the priority of the thread creating it, that 
is, the currently running thread. The method setPriority (I-§1.19.33) may be used to 
change the priority to a new value.



The newly created thread is initially marked as being a dmon thread if the thread creating it 
is currently marked as a dmon thread. The method setDaemon (I-§1.19.31)may be used 
to change whether or not a thread is a dmon.

Parameters:

group- the thread group
target- the object whose run method is called

name- the name of the new thread
Throws

SecurityException    (I-§1.43)
If the current thread cannot create a thread in the specified thread group.

public Thread(ThreadGroup  group, String  name)

Allocates a new Thread object. This constructor has the same effect as Thread(group, null, 
name) (I-§1.19.9)

Parameters:

group- the thread group
name- the name of the new thread

Throws

SecurityException    (I-§1.43)
If the current thread cannot create a thread in the specified thread group.
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Thread.activeCount
    

public static int activeCount()

Returns:

the current number of threads in this thread's thread group.
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Thread.checkAccess
    

public void checkAccess()

Determines if the currently running thread has permission to modify this thread.

If there is a security manager, its checkAccess method (I-§1.15.4) is called with this thread
as its argument. This may result in throwing a SecurityException.

Throws

SecurityException    (I-§1.43)
If the current thread is not allowed to access this thread.
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Thread.countStackFrames
    

public int countStackFrames()

Counts the number of stack frames in this thread. The thread must be suspended.

Returns:

the number of stack frames in this thread.
Throws

IllegalThreadStateException    (I-§1.34)
If this thread is not suspended.
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Thread.currentThread
    

public static Thread currentThread()

Finds the currently executing thread.

Returns:

the currently executing thread.
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Thread.destroy1
 

public void destroy()

Destroys this thread, without any cleanup. Any monitors it has locked remain locked. 
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Thread.dumpStack
    

public static void dumpStack()

Prints a stack trace of the current thread. Used only for debugging.

See Also:

printStackTrace in class    Throwable    (I-§1.21.5).
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Thread.enumerate
    

public static int enumerate(Thread  tarray[])

Copies into the array argument every thread in this thread's thread group. This method 
simply calls the enumerate method (I-§1.20.7) of this thread's thread group with the array 
argument.

Returns:

the number of threads put into the array.
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Thread.getName
    

public final String getName()

Returns:

this thread's name.
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Thread.getPriority
    

public final int getPriority()

Returns:

this thread's current priority.
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Thread.getThreadGroup
    

public final ThreadGroup getThreadGroup()

Returns:

this thread's thread group.
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Thread.interrupt
    

public void interrupt()

Interrupts this thread.
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Thread.interrupted
    

public static boolean interrupted()

Returns:

true if the current thread has been interrupted; false otherwise.
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Thread.isAlive
    

public final boolean isAlive()

Determines if this thread is alive; if it has been started and has not yet died.

Returns:

true if this thread is alive; false otherwise.
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Thread.isDaemon
    

public final boolean isDaemon()

Returns:

true if this thread is a dmon thread; false otherwise.
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Thread.isInterrupted
    

public boolean isInterrupted()

Returns:

true if this thread has been interrupted; false otherwise.
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Thread.join
    

public final void join()
throws InterruptedException

Waits for this thread to die.

Throws

InterruptedException    (I-§1.37)
Another thread has interrupted the current thread.

public final void join(long  millis)
throws InterruptedException

Waits at most millis milliseconds for for this thread to die. A timeout of 0 means to wait 
forever.

Parameters:

millis- the time to wait in milliseconds

Throws

InterruptedException    (I-§1.37)
Another thread has interrupted the current thread.

public final void join(long  millis, int  nanos)
throws InterruptedException

Waits at most millis milliseconds plus nanos nanoseconds for this thread to die. 

Parameters:

millis- the time to wait in milliseconds

nanos- 0-999999 additional nanoseconds to wait
Throws

InterruptedException    (I-§1.37)
Another thread has interrupted the current thread.
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Thread.resume
    

public final void resume()

Resumes a suspended thread. 

The checkAccess method (I-§1.19.12) of this thread is called with no arguments. This may
result in throwing a SecurityException (in the current thread).

If the thread is alive (I-§1.19.23) but suspended, it is resumed and is permitted to make 
progress in its execution.

Throws

SecurityException    (I-§1.43)
If the current thread cannot modify this thread.
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Thread.run
    

public void run()

If this thread was constructed using a separate Runnable run object (see I-§1.19.9), then 
that Runnable object's run method (I-§1.23.1) is called. Otherwise, this method does 
nothing and returns.

Subclasses of Thread should override this method.

See Also:

start    (I-§1.19.36)
stop    (I-§1.19.37).
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Thread.setDaemon
    

public final void setDaemon(boolean  on)

Marks this thread as either a dmon thread or a user thread. The Java Virtual Machine exits 
when the only threads running are all dmon threads.

This method must be called before the thread is started.

Parameters:

on- if true, marks this thread as a dmon thread
Throws

IllegalThreadStateException    (I-§1.34)
If this thread is active.
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Thread.setName
    

public final void setName(String  name)

Changes the name of this thread to be equal to the argument name.

First the checkAccess method (I-§1.19.12)of this thread is called with no arguments. This 
may result in throwing a SecurityException.

Parameters:

name- the new name for this thread
Throws

SecurityException    (I-§1.43)
If the current thread cannot modify this thread.
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Thread.setPriority
    

public final void setPriority(int  newPriority)

Changes the priority of this thread.

First the checkAccess method (I-§1.19.12) of this thread is called with no arguments. This 
may result in throwing a SecurityException.

Otherwise, the priority of this thread is set to the smaller of the specified newPriority and the 
maximum permitted priority (I-§1.20.11) of the thread's thread group (I-§1.19.20).

Throws

IllegalArgumentException    (I-§1.32)
If the priority is not in the range MIN_PRIORITY to MAX_PRIORITY.

Throws

SecurityException    (I-§1.43)
If the current thread cannot modify this thread.
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Thread.sleep
    

public static void sleep(long  millis)
throws InterruptedException

Causes the currently executing thread to sleep (temporarily cease execution) for the specified 
number of milliseconds. The thread does not lose ownership of any monitors (see I-
§1.12.7for further discussion of monitors).

Parameters:

millis- the length of time to sleep in milliseconds

Throws

InterruptedException    (I-§1.37)
Another thread has interrupted this thread.

public static void sleep(long  millis, int  nanos)
throws InterruptedException

Causes the currently executing thread to sleep (cease execution) for the specified number of 
milliseconds plus the specified number of nanoseconds. The thread does not lose ownership 
of any monitors (see I-§1.12.7for further discussion of monitors).

Parameters:

millis- the length of time to sleep in milliseconds

nanos- 0-999999 additional nanoseconds to sleep.
Throws

InterruptedException    (I-§1.37)
Another thread has interrupted this thread.
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Thread.start
    

public void start()

Causes this thread to begin execution; the Java Virtual Machine calls the run method (I-
§1.19.30) of this thread.

The result is that two threads are running concurrently: the current thread (which returns from 
the call to the start method) and the other thread (which executes its run method).

Throws

IllegalThreadStateException    (I-§1.34)
If the thread was already started.

See Also:

run    (I-§1.19.30)
stop    (I-§1.19.37).
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Thread.stop
    

public final void stop()

Forces this thread to stop executing.

The checkAccess method (I-§1.19.12) of this thread is called with no arguments. This may
result in throwing a SecurityException (in the current thread).

The thread represented by the this thread is forced to stop whatever it is doing abnormally 
and to throw a newly created ThreadDeath (I-§1.59) object as an exception.

It is permitted to stop a thread that has not yet been started. If the thread is eventually 
started, it immediately terminates.

An application should not normally try to catch ThreadDeath unless it must do some 
extraordinary cleanup operation (note that the throwing of ThreadDeath will cause finally 
clauses of try statements to be executed before the thread officially dies).    If a catch clause 
does catch a ThreadDeath object, it is important to rethrow the object so that the thread 
actually dies. 

The top-level error handler that reacts to otherwise uncaught exceptions (I-§1.20.23) does 
not print out a message or otherwise notify the application if the uncaught exception is an 
instance of ThreadDeath.

See Also:

start    (I-§1.19.36)
run    (I-§1.19.30).

Throws

SecurityException    (I-§1.43)
If the current thread cannot modify this thread.



public final void stop(Throwable  obj)

Forces this thread to stop executing.

The checkAccess method (I-§1.19.12) of this thread is called with no arguments. This may
result in throwing a SecurityException (in the current thread).

If the argument obj is null, a NullPointerException is thrown (in the current thread).

The thread represented by this thread is forced to complete whatever it is doing abnormally 
and to throw the Throwable object obj as an exception. This is an unusual action to take; 
normally, the stop method that takes no arguments (I-§1.19.37) should be used.

It is permitted to stop a thread that has not yet been started. If the thread is eventually 
started, it immediately terminates.

Parameters:

obj- the Throwable object to be thrown
Throws

SecurityException    (I-§1.43)
If the current thread cannot modify this thread.
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Thread.suspend
    

public final void suspend()

Suspends this thread.

The checkAccess method (I-§1.19.12) of this thread is called with no arguments. This may
result in throwing a SecurityException (in the current thread).

If the thread is alive (I-§1.19.23), it is suspended and makes no further progress unless it is 
resumed.

Throws

SecurityException    (I-§1.43)
If the current thread cannot modify this thread.
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Thread.toString
    

public String toString()

Returns:

a string representation of this thread.
Overrides:

toString in class Object    (I-§1.12.9).
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Thread.yield
    

public static void yield()

Causes the currently executing thread object to temporarily pause and allow other threads to 
execute.
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Footnotes
    

1Unimplemented in Java 1.1.
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§1.20 Class ThreadGroup
 

public  class  java.lang.ThreadGroup
    extends  java.lang.Object  (I-§1.12)
{
        // Constructors
    public ThreadGroup(String  name); §1.20.1
    public ThreadGroup(ThreadGroup  parent, String  name);  §1.20.2
  
        // Methods
    public int activeCount();§1.20.3
    public int activeGroupCount(); §1.20.4
    public final void checkAccess(); §1.20.5
    public final void destroy(); §1.20.6
    public int enumerate(Thread  list[]);§1.20.7
    public int enumerate(Thread  list[], boolean  recurse);§1.20.8
    public int enumerate(ThreadGroup  list[]); §1.20.9
    public int enumerate(ThreadGroup  list[], boolean  recurse); §1.20.10
    public final int getMaxPriority(); §1.20.11
    public final String getName(); §1.20.12
    public final ThreadGroup getParent();§1.20.13
    public final boolean isDaemon(); §1.20.14
    public void list();§1.20.15
    public final boolean parentOf(ThreadGroup  g); §1.20.16
    public final void resume(); §1.20.17
    public final void setDaemon(boolean  daemon); §1.20.18
    public final void  setMaxPriority(int  pri); §1.20.19
    public final void stop();§1.20.20
    public final void suspend(); §1.20.21
    public String toString();§1.20.22
    public void uncaughtException(Thread  t, Throwable  e);  §1.20.23
}

A thread group represents a set of threads. In addition, a thread group can also include other 
thread groups. The thread groups form a tree in which every thread group except the initial 
thread group has a parent.
A thread is allowed to access information about its own thread group, but not to access 
information about its thread group's parent thread group.
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ThreadGroup.ThreadGroup
    

public ThreadGroup(String  name)

Constructs a new thread group, whose parent is the thread group of the currently running 
thread.

Parameters:

name- the name of the new thread group

public ThreadGroup(ThreadGroup  parent, String  name)

Creates a new thread group whose parent is the specified thread group. 

The checkAccess method (I-§1.20.5) of the parent thread group is called with no 
arguments; this may result in a security exception(I-§1.43).

Parameters:

parent- the parent thread group
name- the name of the new thread group

Throws

NullPointerException    (I-§1.40)
If the thread group argument is null.

Throws

SecurityException    (I-§1.43)
If the current thread cannot create a thread in the specified thread group.
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ThreadGroup.activeCount
    

public int activeCount()

Returns:

The number of active threads in this thread group and in any other thread group that has this 
thread group as an ancestor.
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ThreadGroup.activeGroupCount
    

public int activeGroupCount()

Returns:

The number of active thread groups with this thread group as an ancestor.
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ThreadGroup.checkAccess
    

public final void checkAccess()

Determines if the currently running thread has permission to modify this thread group.

If there is a security manager, its checkAccess method (I-§1.15.5) is called with this thread
group as its argument. This may result in throwing a SecurityException.

Throws

SecurityException    (I-§1.43)
If the current thread is not allowed to access this thread group.
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ThreadGroup.destroy
    

public final void destroy()

Destroys this thread group and all of its sub-groups. This thread group must be empty, 
indicating that all threads that had been in this thread group have since stopped.

Throws

IllegalThreadStateException    (I-§1.34)
If the thread group is not empty or if the thread group has already destroyed.

Throws

SecurityException    (I-§1.43)
If the current thread cannot modify this thread group.
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ThreadGroup.enumerate
    

public int enumerate(Thread  list[])

Copies into the specified array every active thread in this thread group and its sub-groups.

An application should use the activeCount method (I-§1.20.3) to get an estimate of how big 
the array should be. If the array is too short to hold all the threads, the extra threads are 
silently ignored.

Parameters:

list- an array into which to place the list of threads
Returns:

the number of threads put into the array.

public int enumerate(Thread  list[], boolean  recurse)

Copies into the specified array every active thread in this thread group. If the recurse flag is
true references to every active thread in this thread's sub-groups are also included. If the 
array is too short to hold all the threads, the extra threads are silently ignored.

An application should use the activeCount method (I-§1.20.3) to get an estimate of how big 
the array should be.

Parameters:

list- an array into which to place the list of threads
recurse- flag indicating whether to also include threads in sub-thread groups

Returns:

the number of threads placed into the array.

public int enumerate(ThreadGroup  list[])



Copies into the specified array references to every active sub-group in this thread group.

An application should use the activeGroupCount method (I-§1.20.4) to get an estimate of 
how big the array should be. If the array is too short to hold all the thread groups, the extra 
thread groups are silently ignored.

Parameters:

list- an array into which to place the list of thread groups
Returns:

the number of thread groups put into the array.

public int enumerate(ThreadGroup  list[], boolean  recurse)

Copies into the specified array references to every active sub-group in this thread group. If the 
recurse flag is true references to every active, all sub-thread groups of the sub-thread groups 
and so forth are also included.

An application should use the activeGroupCount method (I-§1.20.4) to get an estimate of 
how big the array should be.

Parameters:

list- an array into which to place the list of threads
recurse- flag indicating whether to recursively enumerate all included thread groups

Returns:

the number of thread groups put into the array.
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ThreadGroup.getMaxPriority
    

public final int getMaxPriority()

Returns:

the maximum priority that a thread in this thread group can have.
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ThreadGroup.getName
    

public final String getName()

Returns:

the name of this thread group.
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ThreadGroup.getParent
    

public final ThreadGroup getParent()

Returns:

the parent of this thread group. The top-level thread group is the only thread group whose 
parent is null.
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ThreadGroup.isDaemon
    

public final boolean isDaemon()

Determines if this thread group is a dmon thread group. A dmon thread group is 
automatically destroyed when its last thread is stopped or its last thread group is destroyed.

Returns:

true if this thread group is a dmon thread group; false otherwise.
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ThreadGroup.list
    

public void list()

Prints information about this thread group to the standard output. This method is useful 
only for debugging.
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ThreadGroup.parentOf
    

public final boolean parentOf(ThreadGroup  g)

Determines if this thread group is either the thread group argument or one of its ancestor 
thread groups.

Parameters:

g- a thread group
Returns:

true if this thread group is the thread group argument or one of its ancestor thread groups;
false otherwise.
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ThreadGroup.resume
    

public final void resume()

Resumes all processes in this thread group.

First, the checkAccess method (I-§1.20.5) of this thread group is called with no arguments;
this may result in a security exception (I-§1.43).

This method then calls the resume method (I-§1.19.29) on all the threads in this thread 
group and in all of its sub-thread groups.

Throws

SecurityException    (I-§1.43)
If the current thread is not allowed to access this thread group or any of the threads in the 
thread group.
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ThreadGroup.setDaemon
    

public final void setDaemon(boolean  daemon)

Sets whether this thread group is a dmon thread group.

The checkAccess method (I-§1.20.5) of this thread group is called with no arguments; this 
may result in a security exception (I-§1.43).

Marks whether this thread is a dmon thread group. A dmon thread group is automatically 
destroyed when its last thread is stopped or its last thread group is destroyed.

Parameters:

daemon- if true, marks this thread group as a dmon thread group; otherwise, marks this 
thread group as normal

Throws

SecurityException    (I-§1.43)
If the current thread cannot modify this thread.
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ThreadGroup.setMaxPriority
    

public final void setMaxPriority(int  pri)

Sets the maximum priority of the group. 

The checkAccess method (I-§1.20.5) of this thread group is called with no arguments; this 
may result in a security exception (I-§1.43).

Threads in the thread group that already have a higher priority are not affected.

Parameters:

pri- the new priority of the Thread group
Throws

SecurityException    (I-§1.43)
If the current thread cannot modify this thread group.
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ThreadGroup.stop
    

public final void stop()

Stops all processes in this thread group.

The checkAccess method (I-§1.20.5) of this thread group is called with no arguments; this 
may result in a security exception(I-§1.43).

This method then calls the stop method (I-§1.19.37) on all the threads in this thread 
group and in all of its sub-thread groups.

Throws

SecurityException    (I-§1.43)
If the current thread is not allowed to access this thread group or any of the threads in the 
thread group.
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ThreadGroup.suspend
    

public final void suspend()

Suspends all processes in this thread group.

The checkAccess method (I-§1.20.5) of this thread group is called with no arguments; this 
may result in a security exception(I-§1.43).

This method then calls the suspend method (I-§1.19.39) on all the threads in this thread 
group and in all of its sub-thread groups.

Throws

SecurityException    (I-§1.43)
If the current thread is not allowed to access this thread group or any of the threads in the 
thread group.
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ThreadGroup.toString
    

public String toString()

Returns:

a string representation of this thread group.
Overrides:

toString in class Object    (I-§1.12.9).
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ThreadGroup.uncaughtException
    

public void uncaughtException(Thread  t, Throwable  e)

The Java Virtual Machine calls this method when a thread in this thread group stops 
because of an uncaught exception.

The uncaughtException method of ThreadGroup does the following:

If this thread group has a parent thread group, the uncaughtException method of that parent is 
called with the same two arguments. 

Otherwise, this method determines if the Throwable argument is an instance of ThreadDeath (I-
§1.59). If so, nothing special is done. Otherwise, the Throwable's printStackTrace method (I-
§1.21.6) is called to print a stack back trace to the standard error stream (I-§1.18.1).
Applications can override this method in subclasses of ThreadGroup to provide alternative 
handling of uncaught exceptions.

Parameters:

t- the thread that is about to exit
e- the uncaught exception
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§1.21 Class Throwable
 

public  class  java.lang.Throwable
    extends  java.lang.Object  (I-§1.12)
{
        // Constructors
    public Throwable();§1.21.1
    public Throwable(String  message); §1.21.2

        // Methods
    public Throwable fillInStackTrace(); §1.21.3
    public String getMessage(); §1.21.4
    public void printStackTrace(); §1.21.5
    public void printStackTrace(PrintStream  s); §1.21.6
    public String toString();§1.21.7
}

The Throwable class is the superclass of all errors and exceptions in the Java language. Only 
objects that are instances of this class (or of one of its subclasses) are thrown by the Java Virtual 
Machine or can be thrown by the Java throw statement. Similarly, only this class or one of its 
subclasses can be the argument type in a catch clause.
A Throwable contains a snapshot of the execution stack of its thread at the time it was created. It 
can also contain a message string that gives more information about the error.

The following is one example of catching an exception: 

try  {
        int  a[]  =  new  int[2];
        a[4];
}  catch  (ArrayIndexOutOfBoundsException  e)  {
        System.out.println("exception:  "  +  e.getMessage());
        e.printStackTrace();
}
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Throwable.Throwable
    

public Throwable()

Constructs a new Throwable with no detail message. The stack trace is automatically filled 
in.

public Throwable(String  message)

Constructs a new Throwable with the specified detail message. The stack trace is 
automatically filled in.

Parameters:

message- the detail message
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Throwable.fillInStackTrace
    

public Throwable fillInStackTrace()

Fills in the execution stack trace. This method is useful when an application is re-throwing an
error or exception. For example:

try  {
       a  =  b  /  c;
}  catch(ArithmeticThrowable  e)  {

       a  =  Number.MAX_VALUE;
       throw  e.fillInStackTrace();

}Returns:

this Throwable object.
See Also:

printStackTrace    (I-§1.21.5).
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Throwable.getMessage
    

public String getMessage()

Returns:

the detail message of this Throwable, or null if this Throwable does not have a detailed 
message.
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Throwable.printStackTrace
    

public void printStackTrace()

Prints this Throwable and its backtrace to the standard error (I-§1.18.1) output stream.

public void printStackTrace(PrintStream  s)

Prints this Throwable and its backtrace to the specified print stream.
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Throwable.toString
    

public String toString()

Returns:

a string representation of this Throwable.

Overrides:

toString in class Object    (I-§1.12.9).
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§1.22 Interface Cloneable
 

public  interface  java.lang.Cloneable
{
}

A class implements the Cloneable interface to indicate to the clone method (I-§1.12.2) in class 
Object that it is legal for that method to make a field-for-field copy of instances of that class.

Attempts to clone instances that do not implement the Cloneable interface result in the exception 
CloneNotSupportedException    (I-§1.29) being thrown.
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§1.23 Interface Runnable
 

public  interface  java.lang.Runnable
{
        // Methods
    public abstract void run(); §1.23.1
}

The Runnable interface should be implemented by any class whose instances are intended to be 
executed by a thread (I-§1.19). The class must define a method of no arguments called run.

See Also:

Thread    (I-§1.19).
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Runnable.run
    

public abstract void run()

When an object implementing interface Runnable is used to create a thread, starting the 
thread causes the object's run method to be called in that separately executing thread.

See Also:

run in class    Thread    (I-§1.19.30).
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§1.24 Class ArithmeticException
 

public  class  java.lang.ArithmeticException
    extends  java.lang.RuntimeException  (I-§1.42)
{
        // Constructors
    public ArithmeticException(); §1.24.1
    public ArithmeticException(String  s); §1.24.2
}

Thrown when an exceptional arithmetic condition has occurred. For example, an integer "divide by 
zero" throws an instance of this class.
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ArithmeticException.ArithmeticException
    

public ArithmeticException()

Constructs an ArithmeticException with no detail message.

public ArithmeticException(String  s)

Constructs an ArithmeticException with the specified detail message. 

Parameters:

s- the detail message
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§1.25 Class ArrayIndexOutOfBoundsException
 

public  class  java.lang.ArrayIndexOutOfBoundsException
    extends  java.lang.IndexOutOfBoundsException  (I-§1.35)
{
        // Constructors
    public ArrayIndexOutOfBoundsException(); §1.25.1
    public ArrayIndexOutOfBoundsException(int  index); §1.25.2
    public ArrayIndexOutOfBoundsException(String  s);§1.25.3

}

Thrown to indicate that an array has been accessed with an illegal index. The index is either 
negative or greater than or equal to the size of the array.
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ArrayIndexOutOfBoundsException.ArrayIndexOutOfBoundsException
    

public ArrayIndexOutOfBoundsException()

Constructs an ArrayIndexOutOfBoundsException class with no detail message. 

public ArrayIndexOutOfBoundsException(int  index)

Constructs a new ArrayIndexOutOfBoundsException class with an argument indicating the 
illegal index.

Parameters:

index- the illegal index

public ArrayIndexOutOfBoundsException(String  s)

Constructs an ArrayIndexOutOfBoundsException class with the specified detail message. 

Parameters:

s- the detail message
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§1.26 Class ArrayStoreException
 

public  class  java.lang.ArrayStoreException
    extends  java.lang.RuntimeException  (I-§1.42)
{
        // Constructors
    public ArrayStoreException(); §1.26.1
    public ArrayStoreException(String  s); §1.26.2
}

Thrown to indicate that an attempt has been made to store the wrong type of object into an array of 
objects. For example, the following code generates an ArrayStoreException:

 

Object x[] = new String[3];

x[0] = new Integer(0);
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ArrayStoreException.ArrayStoreException
    

public ArrayStoreException()

Constructs a ArrayStoreException with no detail message. 

public ArrayStoreException(String  s)

Constructs a ArrayStoreException with the specified detail message.

Parameters:

s- the detail message
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§1.27 Class ClassCastException
 

public  class  java.lang.ClassCastException
    extends  java.lang.RuntimeException  (I-§1.42)
{
        // Constructors
    public ClassCastException(); §1.27.1
    public ClassCastException(String  s);§1.27.2
}

Thrown to indicate that the code has attempted to cast an object to a subclass of which it is not an 
instance. For example, the following code generates a ClassCastException:

 

Object x = new Integer(0);
System.out.println((String)x);
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ClassCastException.ClassCastException
    

public ClassCastException()

Constructs a ClassCastException with no detail message. 

public ClassCastException(String  s)

Constructs a ClassCastException with the specified detail message. 

Parameters:

s- the detail message
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§1.28 Class ClassNotFoundException
 

public  class  java.lang.ClassNotFoundException
    extends  java.lang.Exception  (I-§1.30)
{
        // Constructors
    public ClassNotFoundException(); §1.28.1
    public ClassNotFoundException(String  s); §1.28.2
}

Thrown when an application tries to load in a class through its string name using: 

· the forName method (I-§1.3.1) in class Class
· the findSystemClass method (I-§1.4.3)in class ClassLoader
· the loadClass method in class ClassLoader (I-§1.4.4)

 

but no definition for the class with the specifed name could be found.
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ClassNotFoundException.ClassNotFoundException
    

public ClassNotFoundException()

Constructs a ClassNotFoundException with no detail message. 

public ClassNotFoundException(String  s)

Constructs a ClassNotFoundException with the specified detail message. 

Parameters:

s- the detail message
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§1.29 Class CloneNotSupportedException
 

public  class  java.lang.CloneNotSupportedException
    extends  java.lang.Exception  (I-§1.30)
{
        // Constructors
    public CloneNotSupportedException(); §1.29.1
    public CloneNotSupportedException(String  s); §1.29.2
}

Thrown to indicate that the clone method (I-§1.12.2) in class Object has been called to clone an 
object, but that the object's class does not implement the Cloneable interface (I-§1.22).
Applications that override the clone method can also throw this exception to indicate that an 
object could not or should not be cloned.
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CloneNotSupportedException.CloneNotSupportedException
    

public CloneNotSupportedException()

Constructs an CloneNotSupportedException with no detail message. 

public CloneNotSupportedException(String  s)

Constructs an CloneNotSupportedException with the specified detail message. 

Parameters:

s- the detail message
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§1.30 Class Exception
 

public  class  java.lang.Exception
    extends  java.lang.Throwable  (I-§1.21)
{
        // Constructors
    public Exception();§1.30.1
    public Exception(String  s); §1.30.2
}

The class Exception and its subclasses are a form of Throwable that indicates conditions that a 
reasonable application might want to catch. 

See Also:

Error (I-§1.48).
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Exception.Exception
    

public Exception()

Constructs an Exception with no specified detail message. 

public Exception(String  s)

Constructs a Exception with the specified detail message. 

Parameters:

s- the detail message
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§1.31 Class IllegalAccessException
 

public  class  java.lang.IllegalAccessException
    extends  java.lang.Exception  (I-§1.30)
{
        // Constructors
    public IllegalAccessException(); §1.31.1
    public IllegalAccessException(String  s); §1.31.2
}

Thrown when an application tries to load in a class through its string name using 

· the forName method (I-§1.3.1) in class Class
· the findSystemClass method (I-§1.4.3) in class ClassLoader
· the loadClass method in class ClassLoader (I-§1.4.4)

 

but the currently executing method does not have access to the definition of the specified class, 
because the class is not public and in another package. 
An instance of this class can also be thrown when an application tries to create an instance of a 
class using the newInstance method(I-§1.3.7) in class Class, but the current method does not 
have access to the appropriate zero-argument constructor.
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IllegalAccessException.IllegalAccessException
    

public IllegalAccessException()

Constructs a IllegalAccessException without a detail message. 

public IllegalAccessException(String  s)

Constructs a IllegalAccessException with a detail message. 

Parameters:

s- the detail message
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§1.32 Class IllegalArgumentException
 

public  class  java.lang.IllegalArgumentException
    extends  java.lang.RuntimeException  (I-§1.42)
{
        // Constructors
    public IllegalArgumentException(); §1.32.1
    public IllegalArgumentException(String  s);§1.32.2
}

Thrown to indicate that a method has been passed an illegal or inappropriate argument.
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IllegalArgumentException.IllegalArgumentException
    

public IllegalArgumentException()

Constructs an IllegalArgumentException with no detail message. 

public IllegalArgumentException(String  s)

Constructs an IllegalArgumentException with the specified detail message. 

Parameters:

s- the detail message
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§1.33 Class IllegalMonitorStateException
 

public  class  java.lang.IllegalMonitorStateException
    extends  java.lang.RuntimeException  (I-§1.42)
{
        // Constructors
    public IllegalMonitorStateException(); §1.33.1
    public IllegalMonitorStateException(String  s); §1.33.2
}

Thrown to indicate that a thread has attempted to wait on an object's monitor (I-§1.12.10-
§1.12.12) or to notify other threads waiting on an object's monitor (I-§1.12.7, §1.12.8) without 
owning the specified monitor.
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IllegalMonitorStateException.IllegalMonitorStateException
    

public IllegalMonitorStateException()

Constructs an IllegalMonitorStateException with no detail message. 

public IllegalMonitorStateException(String  s)

Constructs an IllegalMonitorStateException with the specified detail message. 

Parameters:

s- the detail message
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§1.34 Class IllegalThreadStateException
 

public  class  java.lang.IllegalThreadStateException
    extends  java.lang.IllegalArgumentException  (I-§1.32)
{
        // Constructors
    public IllegalThreadStateException();§1.34.1
    public IllegalThreadStateException(String  s); §1.34.2
}

Thrown to indicate that a thread is not in an appropriate state for the requested operation. See, for 
example, the suspend (I-§1.19.39) and resume (I-§1.19.29) methods in class Thread.
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IllegalThreadStateException.IllegalThreadStateException
    

public IllegalThreadStateException()

Constructs an IllegalThreadStateException with no detail message. 

public IllegalThreadStateException(String  s)

Constructs an IllegalThreadStateException with the specified detail message. 

Parameters:

s- the detail message
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§1.35 Class IndexOutOfBoundsException
 

public  class  java.lang.IndexOutOfBoundsException
    extends  java.lang.RuntimeException  (I-§1.42)
{
        // Constructors
    public IndexOutOfBoundsException(); §1.35.1
    public IndexOutOfBoundsException(String  s); §1.35.2
}

Instances of this class are thrown indicate that an index of some sort (such as to an array, to a 
string, or to a vector) is out of range.

Applications can subclass this class to indicate similar exceptions.
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IndexOutOfBoundsException.IndexOutOfBoundsException
    

public IndexOutOfBoundsException()

Constructs an IndexOutOfBoundsException with no detail message. 

public IndexOutOfBoundsException(String  s)

Constructs a IndexOutOfBoundsException with the specified detail message. 

Parameters:

s- the detail message
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§1.36 Class InstantiationException
 

public  class  java.lang.InstantiationException
    extends  java.lang.Exception  (I-§1.30)
{
        // Constructors
    public InstantiationException(); §1.36.1
    public InstantiationException(String  s); §1.36.2
}

Thrown when an application tries to create an instance of a class using the newInstance method (I-
§1.3.7) in class Class, but the specified class object cannot be instantiated because it is an 
interface or is an abstract class.
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InstantiationException.InstantiationException
    

public InstantiationException()

Constructs an InstantiationException with no detail message. 

public InstantiationException(String  s)

Constructs an InstantiationException with the specified detail message. 

Parameters:

s- the detail message
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§1.37 Class InterruptedException
 

public  class  java.lang.InterruptedException
    extends  java.lang.Exception  (I-§1.30)
{
        // Constructors
    public InterruptedException(); §1.37.1
    public InterruptedException(String  s); §1.37.2
}

Thrown when a thread is waiting (I-§1.12.10-§1.12.12), sleeping (I-§1.19.34), or otherwise 
paused for a long time and another thread interrupts it using the interrupt method (I-§1.19.21) in
class Thread.
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InterruptedException.InterruptedException
    

public InterruptedException()

Constructs an InterruptedException with no detail message. 

public InterruptedException(String  s)

Constructs an InterruptedException with the specified detail message. 

Parameters:

s- the detail message
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§1.38 Class NegativeArraySizeException
 

public  class  java.lang.NegativeArraySizeException
    extends  java.lang.RuntimeException  (I-§1.42)
{
        // Constructors
    public NegativeArraySizeException(); §1.38.1
    public NegativeArraySizeException(String  s); §1.38.2
}

Thrown if an application tries to create an array with negative size.
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NegativeArraySizeException.NegativeArraySizeException
    

public NegativeArraySizeException()

Constructs a NegativeArraySizeException with no detail message. 

public NegativeArraySizeException(String  s)

Constructs a NegativeArraySizeException with the specified detail message. 

Parameters:

s- the detail message
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§1.39 Class NoSuchMethodException
 

public  class  java.lang.NoSuchMethodException
    extends  java.lang.Exception  (I-§1.30)
{
        // Constructors
    public NoSuchMethodException();§1.39.1
    public NoSuchMethodException(String  s); §1.39.2
}

This exception is obsolete.
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NoSuchMethodException.NoSuchMethodException
    

public NoSuchMethodException()

Constructs a NoSuchMethodException without a detail message. 

public NoSuchMethodException(String  s)

Constructs a NoSuchMethodException with a detail message. 

Parameters:

s- the detail message
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§1.40 Class NullPointerException
 

public  class  java.lang.NullPointerException
    extends  java.lang.RuntimeException  (I-§1.42)
{
        // Constructors
    public NullPointerException(); §1.40.1
    public NullPointerException(String  s); §1.40.2
}

Thrown when an application attempts to use null in a case where an object is required. These 
include:

· Calling the instance method of a null object.
· Accessing or modifying the field of the null object.
· Taking the length of null as if it were an array.
· Accessing or modifying the slots of null as if it were an array.
· Throwing null as if it were a Throwable value.

 

Applications should throw instances of this class to indicate other illegal uses of the null object.
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NullPointerException.NullPointerException
    

public NullPointerException()

Constructs a NullPointerException with no detail message. 

public NullPointerException(String  s)

Constructs a NullPointerException with the specified detail message. 

Parameters:

s- the detail message
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§1.41 Class NumberFormatException
 

public  class  java.lang.NumberFormatException
    extends  java.lang.IllegalArgumentException  (I-§1.32)
{
        // Constructors
    public NumberFormatException();§1.41.1
    public NumberFormatException(String  s); §1.41.2
}

Thrown to indicate that the application has attempted to convert a string to one of the numeric types, 
but that the string does not have the appropriate format.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



NumberFormatException.NumberFormatException
    

public NumberFormatException()

Constructs a NumberFormatException with no detail message. 

public NumberFormatException(String  s)

Constructs a NumberFormatException with the specified detail message. 

Parameters:

s- the detail message
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§1.42 Class RuntimeException
 

public  class  java.lang.RuntimeException
    extends  java.lang.Exception  (I-§1.30)
{
        // Constructors
    public RuntimeException(); §1.42.1
    public RuntimeException(String  s); §1.42.2
}

RuntimeException is the superclass of those exceptions which can be thrown during the normal 
operation of the Java Virtual Machine. 

A method is not required to declare in its throws clause any subclasses of RuntimeException that 
might be thrown during the execution of the method but not caught.
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RuntimeException.RuntimeException
    

public RuntimeException()

Constructs a RuntimeException with no detail message. 

public RuntimeException(String  s)

Constructs a RuntimeException with the specified detail message. 

Parameters:

s- the detail message
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§1.43 Class SecurityException
 

public  class  java.lang.SecurityException
    extends  java.lang.RuntimeException  (I-§1.42)
{
        // Constructors
    public SecurityException(); §1.43.1
    public SecurityException(String  s); §1.43.2
}

Thrown by the security manager (I-§1.15) to indicate a security violation.
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SecurityException.SecurityException
    

public SecurityException()

Constructs a SecurityException with no detail message. 

public SecurityException(String  s)

Constructs a SecurityException with the specified detail message. 

Parameters:

s- the detail message
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§1.44 Class StringIndexOutOfBoundsException
 

public  class  java.lang.StringIndexOutOfBoundsException
    extends  java.lang.IndexOutOfBoundsException  (I-§1.35)
{
        // Constructors
    public StringIndexOutOfBoundsException(); §1.44.1
    public StringIndexOutOfBoundsException(int  index); §1.44.2
    public StringIndexOutOfBoundsException(String  s)§1.44.3
}

Thrown by the charAt method (I-§1.16.8) in class classString and by other String methods to 
indicate that an index is either negative or greater than or equal to the size of the string.
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StringIndexOutOfBoundsException.StringIndexOutOfBoundsException
    

public StringIndexOutOfBoundsException()

Constructs a StringIndexOutOfBoundsException with no detail message. 

public StringIndexOutOfBoundsException(int  index)

Constructs a new StringIndexOutOfBoundsException class with an argument indicating the 
illegal index.

Parameters:

index- the illegal index

public StringIndexOutOfBoundsException(String  s)

Constructs a StringIndexOutOfBoundsException with the specified detail message. 

Parameters:

s- the detail message
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§1.45 Class AbstractMethodError
 

public  class  java.lang.AbstractMethodError
    extends  java.lang.IncompatibleClassChangeError  (I-§1.50)
{
        // Constructors
    public AbstractMethodError(); §1.45.1
    public AbstractMethodError(String  s); §1.45.2
}

Thrown when an application tries to call an abstract method. Normally, this error is caught by the 
compiler; this error can only occur at runtime if the definition of some class has incompatibably 
changed since the currently executing method was last compiled.
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AbstractMethodError.AbstractMethodError
    

public AbstractMethodError()

Constructs an AbstractMethodError with no detail message. 

public AbstractMethodError(String  s)

Constructs an AbstractMethodError with the specified detail message. 

Parameters:

s- the detail message
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§1.46 Class ClassCircularityError
 

public  class  java.lang.ClassCircularityError
    extends  java.lang.LinkageError  (I-§1.53)
{
        // Constructors
    public ClassCircularityError();§1.46.1
    public ClassCircularityError(String  s); §1.46.2
}

This error is obsolete.
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ClassCircularityError.ClassCircularityError
    

public ClassCircularityError()

Constructs a ClassCircularityError with no detail message. 

public ClassCircularityError(String  s)

Constructs a ClassCircularityError with the specified detail message. 

Parameters:

s- the detail message
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§1.47 Class ClassFormatError
 

public  class  java.lang.ClassFormatError
    extends  java.lang.LinkageError  (I-§1.53)
{
        // Constructors
    public ClassFormatError(); §1.47.1
    public ClassFormatError(String  s); §1.47.2
}

Thrown when the Java Virtual Machine attempts to read a class file and determines that the file is 
malformed or otherwise cannot be interpreted as a class file.
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ClassFormatError.ClassFormatError
    

public ClassFormatError()

Constructs a ClassFormatError with no detail message. 

public ClassFormatError(String  s)

Constructs a ClassFormatError with the specified detail message. 

Parameters:

s- the detail message
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§1.48 Class Error
 

public  class  java.lang.Error
    extends  java.lang.Throwable  (I-§1.21)
{
        // Constructors
    public Error(); §1.48.1
    public Error(String  s); §1.48.2
}

An Error is a subclass of Throwable that indicates serious problems that a reasonable application 
should not try to catch. Most such errors are abnormal conditions. The ThreadDeath error (I-§1.59),
though a "normal" condition, is also a subclass of Error since most applications should not try to 
catch it.

A method is not required to declare in its throws clause any subclasses of Error that might be 
thrown during the execution of the method but not caught, since these errors are abnormal 
conditions that should never occur.
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Error.Error
    

public Error()

Constructs an Error with no specified detail message.

public Error(String  s)

Constructs an Error with the specified detail message. 

Parameters:

s- the detail message
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§1.49 Class IllegalAccessError
 

public  class  java.lang.IllegalAccessError
    extends  java.lang.IncompatibleClassChangeError  (I-§1.50)
{
        // Constructors
    public IllegalAccessError(); §1.49.1
    public IllegalAccessError(String  s);§1.49.2
}

Thrown if an application attempts to access or modify a field, or to call a method that it does not 
have access to.

Normally, this error is caught by the compiler; this error can only occur at run-time if the definition of
a class has incompatibably changed.
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IllegalAccessError.IllegalAccessError
    

public IllegalAccessError()

Constructs an IllegalAccessError with no detail message. 

public IllegalAccessError(String  s)

Constructs an IllegalAccessError with the specified detail message. 

Parameters:

s- the detail message
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§1.50 Class IncompatibleClassChangeError
 

public  class  java.lang.IncompatibleClassChangeError
    extends  java.lang.LinkageError  (I-§1.53)
{
        // Constructors
    public IncompatibleClassChangeError(); §1.50.1
    public IncompatibleClassChangeError(String  s); §1.50.2
}

An instance of a subclass of IncompatibleClassChangeError is thrown to indicate that an 
incompatible class change has occurred to some class definition. The definition of some class, 
upon which the currently executing method depends, has since changed.
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IncompatibleClassChangeError.IncompatibleClassChangeError
    

public IncompatibleClassChangeError()

Constructs an IncompatibleClassChangeError with no detail message. 

public IncompatibleClassChangeError(String  s)

Constructs an IncompatibleClassChangeError with the specified detail message. 

Parameters:

s- the detail message
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§1.51 Class InstantiationError
 

public  class  java.lang.InstantiationError
    extends  java.lang.IncompatibleClassChangeError  (I-§1.50)
{
        // Constructors
    public InstantiationError(); §1.51.1
    public InstantiationError(String  s);§1.51.2
}

Thrown when an application tries to use the Java new construct to instantiate an abstract class or an 
interface.

Normally, this error is caught by the compiler; this error can only occur at run-time if the definition of
a class has incompatibably changed.
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InstantiationError.InstantiationError
    

public InstantiationError()

Constructs an InstantiationError with no detail message. 

public InstantiationError(String  s)

Constructs an InstantiationError with the specified detail message. 

Parameters:

s- the detail message
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§1.52 Class InternalError
 

public  class  java.lang.InternalError
    extends  java.lang.VirtualMachineError  (I-§1.63)
{
        // Constructors
    public InternalError(); §1.52.1
    public InternalError(String  s); §1.52.2
}

Thrown to indicate some unexpected internal error has occurred in the Java Virtual Machine.
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InternalError.InternalError
    

public InternalError()

Constructs an InternalError with no detail message. 

public InternalError(String  s)

Constructs an InternalError with the specified detail message. 

Parameters:

s- the detail message
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§1.53 Class LinkageError
 

public  class  java.lang.LinkageError
    extends  java.lang.Error  (I-§1.48)
{
        // Constructors
    public LinkageError(); §1.53.1
    public LinkageError(String  s);§1.53.2
}

Subclasses of LinkageError indicate that a class has some dependency on another class; however 
the latter class has incompatibly changed after the compilation of the former class.
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LinkageError.LinkageError
    

public LinkageError()

Constructs a LinkageError with no detail message. 

public LinkageError(String  s)

Constructs a LinkageError with the specified detail message. 

Parameters:

s- the detail message
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§1.54 Class NoClassDefFoundError
 

public  class  java.lang.NoClassDefFoundError
    extends  java.lang.LinkageError  (I-§1.53)
{
        // Constructors
    public NoClassDefFoundError(); §1.54.1
    public NoClassDefFoundError(String  s); §1.54.2
}

Thrown if the Java Virtual Machine or a classloader tries to load in the definition of a class (as part 
of a normal method call or as part of creating a new instance using the new expression) and no 
definition of the class could be found.
The searched-for class definition existed when the currently executing class was compiled, but the 
definition can no longer be found.
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NoClassDefFoundError.NoClassDefFoundError
    

public NoClassDefFoundError()

Constructs a NoClassDefFoundError with no detail message. 

public NoClassDefFoundError(String  s)

Constructs a NoClassDefFoundError with the specified detail message. 

Parameters:

s- the detail message

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



§1.55 Class NoSuchFieldError
 

public  class  java.lang.NoSuchFieldError
    extends  java.lang.IncompatibleClassChangeError  (I-§1.50)
{
        // Constructors
    public NoSuchFieldError(); §1.55.1
    public NoSuchFieldError(String  s); §1.55.2
}

Thrown if an application tries to access or modify a specified field of an object, and that object no 
longer has that field.

Normally, this error is caught by the compiler; this error can only occur at run-time if the definition of
a class has incompatibably changed.
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NoSuchFieldError.NoSuchFieldError
    

public NoSuchFieldError()

Constructs a NoSuchFieldException with no detail message. 

public NoSuchFieldError(String  s)

Constructs a NoSuchFieldException with the specified detail message. 

Parameters:

s- the detail message
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§1.56 Class NoSuchMethodError
 

public  class  java.lang.NoSuchMethodError
    extends  java.lang.IncompatibleClassChangeError  (I-§1.50)
{
        // Constructors
    public NoSuchMethodError(); §1.56.1
    public NoSuchMethodError(String  s); §1.56.2
}

Thrown if an application tries to call a specified method of a class (either static or instance), and 
that class no longer has a definition of that method.
Normally, this error is caught by the compiler; this error can only occur at run-time if the definition of
a class has incompatibably changed.
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NoSuchMethodError.NoSuchMethodError
    

public NoSuchMethodError()

Constructs a NoSuchMethodException with no detail message. 

public NoSuchMethodError(String  s)

Constructs a NoSuchMethodException with the specified detail message. 

Parameters:

s- the detail message

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



§1.57 Class OutOfMemoryError
 

public  class  java.lang.OutOfMemoryError
    extends  java.lang.VirtualMachineError  (I-§1.63)
{
        // Constructors
    public OutOfMemoryError(); §1.57.1
    public OutOfMemoryError(String  s); §1.57.2
}

Thrown when the Java Virtual Machine cannot allocate an object because it is out of memory, and 
no more memory could be made available by the garbage collector.
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OutOfMemoryError.OutOfMemoryError
    

public OutOfMemoryError()

Constructs an OutOfMemoryError with no detail message. 

public OutOfMemoryError(String  s)

Constructs an OutOfMemoryError with the specified detail message. 

Parameters:

s- the detail message
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§1.58 Class StackOverflowError
 

public  class  java.lang.StackOverflowError
    extends  java.lang.VirtualMachineError  (I-§1.63)
{
        // Constructors
    public StackOverflowError(); §1.58.1
    public StackOverflowError(String  s);§1.58.2
}

Thrown when a stack overflow occurs because an application recurses too deeply.
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StackOverflowError.StackOverflowError
    

public StackOverflowError()

Constructs a StackOverflowError with no detail message. 

public StackOverflowError(String  s)

Constructs a StackOverflowError with the specified detail message. 

Parameters:

s- the detail message
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§1.59 Class ThreadDeath
 

public  class  java.lang.ThreadDeath
    extends  java.lang.Error  (I-§1.48)
{
        // Constructors
    public ThreadDeath(); §1.59.1
}

An instance of ThreadDeath is thrown in the victim thread when the stop method with zero 
arguments (I-§1.19.37) in class Thread is called.
An application should catch instances of this class only if it must clean up after being terminated 
asynchronously. If ThreadDeath is caught by a method, it is important that it be rethrown so that the
thread actually dies. 
The top-level error handler does not print out a message if ThreadDeath is never caught.
The class ThreadDeath is specifically a subclass of Error rather than Exception, even though it is a 
"normally occurrence," because many applications catch all occurrences of Exception and then 
discard the exception.
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ThreadDeath.ThreadDeath
    

public ThreadDeath()

Constructs a new ThreadDeath object.
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§1.60 Class UnknownError
 

public  class  java.lang.UnknownError
    extends  java.lang.VirtualMachineError  (I-§1.63)
{
        // Constructors
    public UnknownError(); §1.60.1
    public UnknownError(String  s);§1.60.2
}

Thrown when an unknown but serious exception has occurred in the Java Virtual Machine.
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UnknownError.UnknownError
    

public UnknownError()

Constructs an UnknownError with no detail message. 

public UnknownError(String  s)

Constructs an UnknownError with the specified detail message. 

Parameters:

s- the detail message
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§1.61 Class UnsatisfiedLinkError
 

public  class  java.lang.UnsatisfiedLinkError
    extends  java.lang.LinkageError  (I-§1.53)
{
        // Constructors
    public UnsatisfiedLinkError(); §1.61.1
    public UnsatisfiedLinkError(String  s); §1.61.2
}

Thrown if the The Java Virtual Machine cannot find an appropriate native-language definition of a 
method declared native.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



UnsatisfiedLinkError.UnsatisfiedLinkError
    

public UnsatisfiedLinkError()

Constructs an UnsatisfiedLinkError with no detail message. 

public UnsatisfiedLinkError(String  s)

Constructs an UnsatisfiedLinkError with the specified detail message. 

Parameters:

s- the detail message
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§1.62 Class VerifyError
 

public  class  java.lang.VerifyError
    extends  java.lang.LinkageError  (I-§1.53)
{
        // Constructors
    public VerifyError(); §1.62.1
    public VerifyError(String  s); §1.62.2
}

Thrown when the "verifier" detects that a class file, though well-formed, contains some sort of 
internal inconsistency or security problem.
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VerifyError.VerifyError
    

public VerifyError()

Constructs an VerifyError with no detail message. 

public VerifyError(String  s)

Constructs an VerifyError with the specified detail message. 
Parameters:

s- the detail message
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§1.63 Class VirtualMachineError
 

public  class  java.lang.VirtualMachineError
    extends  java.lang.Error  (I-§1.48)
{
        // Constructors
    public VirtualMachineError(); §1.63.1
    public VirtualMachineError(String  s); §1.63.2
}

Thrown to indicate that the Java Virtual Machine is broken or has run out of resources necessary for 
it to continue operating.
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VirtualMachineError.VirtualMachineError
    

public VirtualMachineError()

Constructs a VirtualMachineError with no detail message. 

public VirtualMachineError(String  s)

Constructs a VirtualMachineError with the specified detail message. 

Parameters:

s- the detail message
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Package java.io
 

Classes
2.1    Class BufferedInputStream
2.2    Class BufferedOutputStream
2.3    Class ByteArrayInputStream
2.4    Class ByteArrayOutputStream
2.5    Class DataInputStream
2.6    Class DataOutputStream
2.7    Class File
2.8    Class FileDescriptor
2.9    Class FileInputStream
2.10    Class FileOutputStream
2.11    Class FilterInputStream
2.12    Class FilterOutputStream
2.13    Class InputStream
2.14    Class LineNumberInputStream
2.15    Class OutputStream
2.16    Class PipedInputStream
2.17    Class PipedOutputStream
2.18    Class PrintStream
2.19    Class PushbackInputStream
2.20    Class RandomAccessFile
2.21    Class SequenceInputStream
2.22    Class StreamTokenizer
2.23    Class StringBufferInputStream

Interfaces
2.24    Interface DataInput
2.25    Interface DataOutput
2.26    Interface FilenameFilter

Exceptions
2.27    Class EOFException
2.28    Class FileNotFoundException
2.29    Class IOException
2.30    Class InterruptedIOException
2.31    Class UTFDataFormatException
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§2.1 Class BufferedInputStream
 

public  class  java.io.BufferedInputStream
    extends  java.io.FilterInputStream  (I-§2.11)
{
       // Fields
    protected byte buf[]; §2.1.1
    protected int count; §2.1.2
    protected int marklimit; §2.1.3
    protected int markpos; §2.1.4
    protected int pos; §2.1.5

        // Constructors
    public BufferedInputStream(InputStream  in); §2.1.6
    public BufferedInputStream(InputStream  in, int size); §2.1.7
    public int available(); §2.1.8

        // Methods
    public void mark(int  readlimit); §2.1.9
    public boolean markSupported();§2.1.10
    public int read(); §2.1.11
    public int read(byte  b[], int  off, int  len); §2.1.12
    public void reset(); §2.1.13
    public long skip(long  n); §2.1.14
}

The class implements a buffered input stream. By setting up a such an input stream, an application 
can read bytes from a stream without necessarily causing a call to the underlying system for each 
byte read. The data is read by blocks into a buffer; subsequent reads can access the data directly 
from the buffer.
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BufferedInputStream.buf
    

protected byte buf[]

The buffer where data is stored.
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BufferedInputStream.count
    

protected int count

The index one greater than the index of the last valid byte in the buffer.
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BufferedInputStream.marklimit
    

protected int marklimit

The maximum read ahead allowed after a call to the mark method (I-§2.1.9) before 
subsequent calls to the reset method (I-§2.1.13) fail.
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BufferedInputStream.markpos
    

protected int markpos

The value of the pos field (I-§2.1.5) at the time the last mark method (I-§2.1.9) was called. 
The value of this field is -1 if there is no current mark.
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BufferedInputStream.pos
    

protected int pos

The current position in the buffer. This is the index of the next character to be read from the buf 
(I-§2.1.1) array.
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BufferedInputStream.BufferedInputStream
    

public BufferedInputStream(InputStream  in)

Creates a new buffered input stream to read data from the specified input stream with a default 
512-byte buffer size.

Parameters:

in- the underlying input stream

public BufferedInputStream(InputStream  in, int  size)

Creates a new buffered input stream to read data from the specified input stream with the 
specified buffer size.

Parameters:

in- the underlying input stream
size- the buffer size
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BufferedInputStream.available
    

public int available()
throws IOException

Determines the number of bytes that can be read from this input stream without blocking.

The available method of BufferedInputStream returns the sum of the the number of bytes 
remaining to be read in the buffer (count - pos) and the result of calling the available 
method of the underlying input stream (I-§2.11.1).

Returns:

the number of bytes that can be read from this input stream without blocking.

Throws

IOException    (I-§2.29)
If an I/O error occurs.

Overrides:

available in class FilterInputStream    (I-§2.11.3).
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BufferedInputStream.mark
    

public void mark(int  readlimit)

Marks the current position in this input stream. A subsequent call to the reset method (I-
§2.1.13) repositions the stream at the last marked position so that subsequent reads re-read 
the same bytes. 

The readlimit arguments tells the input stream to allow that many bytes to be read before the 
mark position gets invalidated.

Parameters:

readlimit- the maximum limit of bytes that can be read before the mark position becomes 
invalid.

Overrides:

mark in class FilterInputStream    (I-§2.11.5).
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BufferedInputStream.markSupported
    

public boolean markSupported()

Determines if this input stream supports the mark (I-§2.13.4) and reset (I-§2.13.9) 
methods. The markSupported method of Buffered Input stream returns true.

Returns:

a boolean indicating if this stream type supports the mark and reset methods.

Overrides:

markSupported in class FilterInputStream    (I-§2.11.6).
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BufferedInputStream.read
    

public int read()
throws IOException

Reads the next byte of data from this buffered input stream. The value byte is returned as an int
in the range 0 to 255. If no byte is available because the end of the stream has been reached, 
the value -1 is returned. This method blocks until either input data is available, the end of the 
stream is detected, or an exception is thrown.

The read method of BufferedInputStream returns the next byte of data from its buffer if the 
buffer isn't empty. Otherwise, it refills the buffer from the underlying input stream (I-§2.11.1) 
and returns the next character, if the underlying stream hasn't returned an end-of-stream 
indicator.

Returns:

the next byte of data, or -1 if the end of the stream is reached.

Throws

IOException    (I-§2.29)
If an I/O error occurs.

Overrides:

read in class FilterInputStream    (I-§2.11.7).

public int read(byte  b[], int  off, int  len)
throws IOException

Reads up to len bytes of data from this buffered input stream into an array of bytes. This 
method blocks until some input is available.

The read method of BufferedInputStream copies bytes from its buffer into the array 
argument if the buffer isn't empty. Otherwise, it refills the buffer from the underlying input 
stream (I-§2.11.1) and unless the underlying stream returns an end-of-stream indicator, it fills 
the array argument with characters from the newly filled buffer.

Parameters:

b- the buffer into which the data is read



off- the start offset of the data
len- the maximum number of bytes read

Returns:

the total number of bytes read into the buffer, or -1 is there is no more data because the end of 
the stream has been reached.

Throws

IOException    (I-§2.29)
If an I/O error occurs.

Overrides:

read in class FilterInputStream    (I-§2.11.9).
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BufferedInputStream.reset
    

public void reset()
throws IOException

Repositions this stream to the position at the time the mark method (I-§2.1.9) was last called
on this input stream.

Throws

IOException    (I-§2.29)
If this stream has not been marked or if the mark has been invalidated.

Overrides:

reset in class FilterInputStream    (I-§2.11.10).
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BufferedInputStream.skip
    

public long skip(long  n)
throws IOException

Skips over and discards n bytes of data from the input stream. The skip method may, for a 
variety of reasons, end up skipping over some smaller number of bytes, possibly zero. The 
actual number of bytes skipped is returned.

The skip method of BufferedInputStream compares the number of bytes it has available in its 
buffer, a, where a = count - pos, with n. If a = count - pos, then the pos field is 
incremented by n. Otherwise, the pos field is incremented to have the value count, and the 
remaining bytes (if any) are skipped by calling the underlying input stream's (I-§2.11.1) skip 
method with the argument n - a.

Parameters:

n- the number of bytes to be skipped

Returns:

the actual number of bytes skipped.

Throws

IOException    (I-§2.29)
If an I/O error occurs.

Overrides:

skip in class FilterInputStream    (I-§2.11.11).
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§2.2 Class BufferedOutputStream
 

public  class  java.io.BufferedOutputStream
    extends  java.io.FilterOutputStream  (I-§2.12)
{
        // Fields
    protected byte buf[]; §2.2.1
    protected int count; §2.2.2

        // Constructors
    public BufferedOutputStream(OutputStream  out); §2.2.3
    public BufferedOutputStream(OutputStream  out, int size); §2.2.4

        // Methods
    public void flush(); §2.2.5
    public void write(byte  b[], int  off, int  len);§2.2.6
    public void write(int  b); §2.2.7
}

The class implements a buffered output stream. By setting up a such an output stream, an 
application can write bytes to the underlying output stream without necessarily causing a call to the 
underlying system for each byte written. The data is written into a buffer, and then written to the 
underlying stream if the buffer reaches its capacity, if the buffer output stream is closed, or if the 
buffer output stream is explicity flushed.
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BufferedOutputStream.buf
    

protected byte buf[]

The buffer where data is stored.
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BufferedOutputStream.count
    

protected int count

The number of valid bytes in the buffer.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



BufferedOutputStream.BufferedOutputStream
    

public BufferedOutputStream(OutputStream  out)

Creates a new buffered output stream to write data to the specified underlying output stream 
with a default 512-byte buffer size.

Parameters:

out- the underlying output stream

public BufferedOutputStream(OutputStream  out, int  size)

Creates a new buffered output stream to write data to the specified underlying output stream 
with the specified buffer size.

Parameters:

out- the underlying output stream
size- the buffer size
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BufferedOutputStream.flush
    

public void flush()
throws IOException

Flushes this buffered output stream. This forces any buffered output bytes to be written out to 
the underlying output stream (I-§2.12.1).

Throws

IOException    (I-§2.29)
If an I/O error occurs.

Overrides:

flush in class FilterOutputStream    (I-§2.12.4).

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



BufferedOutputStream.write
    

public void write(byte  b[], int  off, int  len)
throws IOException

Writes len bytes from the specified byte array starting at offset off to this buffered output 
stream.

Parameters:

b- the data 
off- the start offset in the data
len- the number of bytes to write

Throws

IOException    (I-§2.29)
If an I/O error occurs.

Overrides:

write in class FilterOutputStream    (I-§2.12.6).

public void write(int  b)
throws IOException

Writes the specified byte to this buffered output stream.

Parameters:

b- the byte to be written
Throws

IOException    (I-§2.29)
If an I/O error occurs.

Overrides:

write in class FilterOutputStream    (I-§2.12.7).
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§2.3 Class ByteArrayInputStream
 

public  class  java.io.ByteArrayInputStream
    extends  java.io.InputStream  (I-§2.13)
{
        // Fields
    protected byte buf[]; §2.3.1
    protected int count; §2.3.2
    protected int pos; §2.3.3

        // Constructors
    public ByteArrayInputStream(byte  buf[]); §2.3.4
    public ByteArrayInputStream(byte  buf[], int offset, int  length);
                                        §2.3.5
 
        // Methods
    public int available(); §2.3.6
    public int read(); §2.3.7
    public int read(byte  b[], int  off, int  len); §2.3.8
    public void reset(); §2.3.9
    public long skip(long  n); §2.3.10
}

This class allows an application to create an input stream in which the bytes read are supplied by the
contents of a byte array. Applications can also read bytes from a string by using a 
StringBufferInputStream (I-§2.23).
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ByteArrayInputStream.buf
    

protected byte buf[]

The byte array containing the data.
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ByteArrayInputStream.count
    

protected int count

The index one greater than the last valid character in the input stream buffer.
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ByteArrayInputStream.pos
    

protected int pos

The index of the next character to read from the input stream buffer.
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ByteArrayInputStream.ByteArrayInputStream
    

public ByteArrayInputStream(byte  buf[])

Creates a new byte array input stream which reads data from the specified byte array. The 
byte array is not copied.

Parameters:

buf- the input buffer

public ByteArrayInputStream(byte  buf[], int  offset,int  length)

Creates a new byte array input stream which reads data from the specified byte array. Up to 
length characters are to be read from the byte array, starting at the indicated offset.

The byte array is not copied.

Parameters:

buf- the input buffer
offset- the offset in the buffer of the first byte to read
length- the maximum number of bytes to read from the buffer
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ByteArrayInputStream.available
    

public int available()

Determines the number of bytes that can be read from this input stream without blocking.

The available method of ByteArrayInputStream returns the value of count - pos, which is 
the number of bytes remaining to be read from the input buffer. 

Returns:

the number of bytes that can be read from the input stream without blocking.

Overrides:

available in class InputStream    (I-§2.13.2).
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ByteArrayInputStream.read
    

public int read()

Reads the next byte of data from this input stream. The value byte is returned as an int in the 
range 0 to 255. If no byte is available because the the end of the stream has been reached, the 
value -1 is returned. 

The read method of ByteArrayInputStream cannot block.

Returns:

the next byte of data, or -1 if the end of the stream has been reached.

Overrides:

read in class InputStream    (I-§2.13.6).

public int read(byte  b[], int  off, int  len)

Reads up to len bytes of data into an array of bytes from this input stream. This read method 
cannot block.

Parameters:

b- the buffer into which the data is read
off- the start offset of the data
len- the maximum number of bytes read

Returns:

the total number of bytes read into the buffer, or -1 is there is no more data because the end of 
the stream has been reached.

Overrides:

read in class InputStream    (I-§2.13.8).
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ByteArrayInputStream.reset
    

public void reset()

Resets this input stream to begin reading from the same position at which it first started reading
from the buffer.

Overrides:

reset in class InputStream    (I-§2.13.9).
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ByteArrayInputStream.skip
    

public long skip(long  n)

Skips n bytes of input from this input stream. Fewer bytes might be skipped if the end of the 
input stream is reached.

Parameters:

n- the number of bytes to be skipped

Returns:

the actual number of bytes skipped.

Overrides:

skip in class InputStream    (I-§2.13.10).
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§2.4 Class ByteArrayOutputStream
 

public  class  java.io.ByteArrayOutputStream
    extends  java.io.OutputStream  (I-§2.15)
{
        // Fields
    protected byte buf[]; §2.4.1
    protected int count; §2.4.2

        // Constructors
    public ByteArrayOutputStream();§2.4.3
    public ByteArrayOutputStream(int  size); §2.4.4

        // Methods
    public void reset(); §2.4.5
    public int size(); §2.4.6
    public byte[] toByteArray(); §2.4.7
    public String toString();§2.4.8
    public String toString(int  hibyte); §2.4.9
    public void write(byte  b[], int  off, int  len);§2.4.10
    public void write(int  b); §2.4.11
    public void writeTo(OutputStream  out); §2.4.12
}

This class implements an output stream in which the data is written into a byte array. The buffer 
automatically grows as data is written to it.
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ByteArrayOutputStream.buf
    

protected byte buf[]

The buffer where data is stored.
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ByteArrayOutputStream.count
    

protected int count

The number of valid bytes in the buffer.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



ByteArrayOutputStream.ByteArrayOutputStream
    

public ByteArrayOutputStream()

Creates a new byte array output stream.

public ByteArrayOutputStream(int  size)

Creates a new byte array output stream. The buffer capacity is initially 32 bytes, though its 
size increases if necessary.

Parameters:

size- the initial size
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ByteArrayOutputStream.reset
    

public void reset()

Resets the count field (I-§2.3.2) of this byte array output stream to zero, so that all currently 
accumulated output in the ouput stream is discarded. The output stream can be used again, 
reusing the already allocated buffer space.
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ByteArrayOutputStream.size
    

public int size()

Returns:

the value of the count field (I-§2.4.2), which is the number of valid bytes in this output stream.
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ByteArrayOutputStream.toByteArray
    

public byte[] toByteArray()

Creates a newly allocated byte array whose size is the current size of this output stream (I-
§2.4.6) and into which the valid contents of the buffer have been copied.

Returns:

the current contents of this output stream, as a byte array.
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ByteArrayOutputStream.toString
    

public String toString()

Creates a newly allocated string whose size is the current size of this output stream (I-§2.4.6)
and into which the valid contents of the buffer have been copied. Each character c in the 
resulting string is constructed from the corresponding element b in the byte array such that: 

      c == (char)(b & 0xff) 

Returns:

the current contents of this output stream, as a string.

Overrides:

toString in class Object    (I-§1.12.9).

public String toString(int  hibyte)

Creates a newly allocated string whose size is the current size of the output stream (I-§2.4.6) 
and into which the valid contents of the buffer have been copied. Each character c in the 
resulting string is constructed from the corresponding element b in the byte array such that: 

      c == (char)(((hibyte & 0xff) << 8) | (b & 0xff)) 

Parameters:

hibyte- the bits set
Returns:

the current contents of the output stream, as a string.
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ByteArrayOutputStream.write
    

public void write(byte  b[], int  off, int  len)

Writes len bytes from the specified byte array starting at offset off to this byte array output 
stream.

Parameters:

b- the data 
off- the start offset in the data
len- the number of bytes to write

Overrides:

write in class OutputStream    (I-§2.15.5).

public void write(int  b)

Writes the specified byte to this byte array output stream.

Parameters:

b- the byte to be written
Overrides:

write in class OutputStream    (I-§2.15.6).
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ByteArrayOutputStream.writeTo
    

public void writeTo(OutputStream  out)
throws IOException

Writes the complete contents of this byte array output stream to the specified output stream 
argument, as if by calling the output stream's write method using out.write(buf, 0, 
count).

Parameters:

out- the output stream to which to write the data

Throws

IOException    (I-§2.29)
If an I/O error occurs.
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§2.5 Class DataInputStream
 

public  class  java.io.DataInputStream
    extends  java.io.FilterInputStream  (I-§2.11)
    implements java.io.DataInput  (I-§2.24)
{
        // Constructors
    public DataInputStream(InputStream  in); §2.5.1

        // Methods
    public final int read(byte  b[]); §2.5.2
    public final int read(byte  b[], int  off, int  len); §2.5.3
    public final boolean readBoolean(); §2.5.4
    public final byte readByte(); §2.5.5
    public final char readChar(); §2.5.6
    public final double readDouble(); §2.5.7
    public final float readFloat();§2.5.8
    public final void readFully(byte  b[]); §2.5.9
    public final void readFully(byte  b[], int  off, int  len); §2.5.10
    public final int readInt(); §2.5.11
    public final String readLine();§2.5.12
    public final long readLong(); §2.5.13
    public final short readShort();§2.5.14
    public final int readUnsignedByte(); §2.5.15
    public final int readUnsignedShort();§2.5.16
    public final String readUTF(); §2.5.17
    public final static String readUTF(DataInput  in); §2.5.18
    public final int skipBytes(int  n); §2.5.19
}

A data input stream lets an application read primitive Java data types from an underlying input 
stream in a machine-independent way. An application uses a data output stream (I-§2.6)to write 
data which can later be read by a data input stream.

Data input streams and data output streams represent Unicode strings in a format that is a slight
modification of UTF-81All characters in the range '\u0001' to '\u007F' are represented by a single 
byte: 

|---|----------|
| 0 | bits 0-7 |
|---|----------|

|---|---|---|-----------|---|---|----------|
| 1 | 1 | 0 | bits 6-10 | 1 | 0 | bits 0-5 |
|---|---|---|-----------|---|---|----------|



|---|---|---|---|------------|---|---|-----------|---|---|----------|
| 1 | 1 | 1 | 0 | bits 12-15 | 1 | 0 | bits 6-11 | 1 | 0 | bits 0-5 |
|---|---|---|---|------------|---|---|-----------|---|---|----------|

The two differences between this format and the "standard" UTF-8 format are the following:
· The null byte'\u0000' is encoded in two-byte format rather than one-byte, so that the encoded 

strings never have embedded nulls.
· Only the one-byte, two-byte, and three-byte formats are used.
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DataInputStream.DataInputStream
    

public DataInputStream(InputStream  in)

Creates a new data input stream to read data from the specified input stream.

Parameters:

in- the input stream
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DataInputStream.read
    

public final int read(byte  b[])
throws IOException

Reads up to byte.length bytes of data from this data input stream into an array of bytes. This 
method blocks until some input is available.

The read method of DataInputStream calls the the read method (I-§2.13.8)of its underlying
input stream (I-§2.11.1) with the three arguments b, 0, and b.length, and returns whatever 
value that method returns.

Parameters:

b- the buffer into which the data is read
Returns:

the total number of bytes read into the buffer, or -1 is there is no more data because the end of 
the stream has been reached.

Throws

IOException    (I-§2.29)
If an I/O error occurs.

Overrides:

read in class FilterInputStream    (I-§2.11.8).

public final int read(byte  b[], int  off, int  len)
throws IOException

Reads up to len bytes of data from this data input stream into an array of bytes. This method 
blocks until some input is available.

The read method of DataInputStream calls the read method (I-§2.13.8)of its underlying 
input stream (I-§2.11.1) with the same arguments and returns whatever value that method 
returns.

Parameters:

b- the buffer into which the data is read
off- the start offset of the data



len- the maximum number of bytes read

Returns:

the total number of bytes read into the buffer, or -1 is there is no more data because the end of 
the stream has been reached.

Throws

IOException    (I-§2.29)
If an I/O error occurs.

Overrides:

read in class FilterInputStream    (I-§2.11.9).
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DataInputStream.readBoolean
    

public final boolean readBoolean()
throws IOException

Reads a boolean from this data input stream. This method reads a single byte from the 
underlying input stream (I-§2.11.1). A value of 0 represents false. Any other value represents 
true. This method blocks until either the byte is read, the end of the stream is detected, or an 
exception is thrown.

Returns:

the boolean value read.

Throws

EOFException    (I-§2.24)
If this input stream has reached the end.

Throws

IOException    (I-§2.29)
If an I/O error occurs.
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DataInputStream.readByte
    

public final byte readByte()
throws IOException

Reads a signed 8-bit value from this data input stream. This method reads a byte from the 
underlying input stream (I-§2.11.1). If the byte read is b, where {ewc msdncd, 
EWGraphic, IOS4bp 0 /a "sunref.BMP"}, then the result is
(byte)(b) 

This method blocks until either the byte is read, the end of the stream is detected, or an 
exception is thrown.

Returns:

the next byte of this input stream as a signed 8-bit byte.

Throws

EOFException    (I-§2.24)
If this input stream has reached the end.

Throws

IOException    (I-§2.29)
If an I/O error occurs.
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DataInputStream.readChar
    

public final char readChar()
throws IOException

Reads a Unicode character from this data input stream. This method reads two bytes from
the underlying input stream (I-§2.11.1). If the bytes read, in order, are b1 and b2, where {ewc
msdncd, EWGraphic, IOS5bp 0 /a "sunref.BMP"}, then the result is equal to 
(char)((b1 << 8) | b2) 

This method blocks until either the two bytes are read, the end of the stream is detected, 
or an exception is thrown.

Returns:

the next two bytes of this input stream as an Unicode character.
Throws

EOFException    (I-§2.24)
If this input stream reaches the end before reading two bytes.

Throws

IOException    (I-§2.29)
If an I/O error occurs.
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DataInputStream.readDouble
    

public final double readDouble()
throws IOException

Reads a double from this data input stream. This method reads a long value as if by the 
readLong method (I-§2.5.13)and then converts that long to a double using the long-Bits-To-
Double method (I-§1.6.18) in class Double.

This method blocks until either the eight bytes are read, the end of the stream is detected, 
or an exception is thrown.

Returns:

the next eight bytes of this input stream, interpreted as a double.

Throws

EOFException    (I-§2.24)
If this input stream reaches the end before reading eight bytes.

Throws

IOException    (I-§2.29)
If an I/O error occurs.
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DataInputStream.readFloat
    

public final float readFloat()
throws IOException

Reads a float from this data input stream. This method reads an int value as if by the readInt 
method (I-§2.5.11)and then converts that int to a float using the intBitsToFloat method (I-
§1.7.14) in class Float. This method blocks until either the four bytes are read, the end of the
stream is detected, or an exception is thrown.

Returns:

the next four bytes of this input stream, interpreted as a float.

Throws

EOFException    (I-§2.24)
If this input stream reaches the end before reading four bytes.

Throws

IOException    (I-§2.29)
If an I/O error occurs.
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DataInputStream.readFully
    

public final void readFully(byte  b[])
throws IOException

Reads b.length bytes from this data input stream into the byte array. This method reads 
repeatedly from the underlying stream (I-§2.11.1)until all the bytes are read. This method 
blocks until either all the bytes are read, the end of the stream is detected, or an exception is 
thrown.

Parameters:

b- the buffer into which the data is read
Throws

EOFException    (I-§2.24)
If this input stream reaches the end before reading all the bytes.

Throws

IOException    (I-§2.29)
If an I/O error occurs.

public final void readFully(byte  b[], int  off, int  len)
throws IOException

Reads exactly len bytes from this data input stream into the byte array. This method reads 
repeatedly from the underlying stream (I-§2.11.1)until all the bytes are read. This method 
blocks until either all the bytes are read, the end of the stream is detected, or an exception is 
thrown.

Parameters:

b- the buffer into which the data is read
off- the start offset of the data
len- the number of bytes to read read

Throws

EOFException    (I-§2.24)
If this input stream reaches the end before reading all the bytes.

Throws

IOException    (I-§2.29)
If an I/O error occurs.
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DataInputStream.readInt
    

public final int readInt()
throws IOException

Reads a signed 32-bit integer from this data input stream. This method reads four bytes from 
the underlying input stream (I-§2.11.1). If the bytes read, in order, are b1, b2, b3, and b4 
where {ewc msdncd, EWGraphic, IOS9bp 0 /a "sunref.BMP"}, then the result is 
equal to

(b1 << 24) | (b2 << 16) + (b3 << 8) + b4 

This method blocks until either the four bytes are read, the end of the stream is detected, 
or an exception is thrown.

Returns:

the next four bytes of this input stream, interpreted as an int.

Throws

EOFException    (I-§2.24)
If this input stream reaches the end before reading two bytes.

Throws

IOException    (I-§2.29)
If an I/O error occurs.
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DataInputStream.readLine
    

public final String readLine()
throws IOException

Reads the next line of text from this data input stream. This method successively reads bytes 
from the underlying input stream (I-§2.11.1)until it reaches the end of a line of text.

A line of text is terminated by a carriage return character ('\r'), a newline character ('\n'), a 
carriage return character immediately followed by a newline character, or the end of the 
input stream. The line-terminating character(s), if any, are included as part of the string 
returned.

This method blocks until either a newline character is read, a carriage return and the byte 
following it are read (to see if it is a newline), the end of the stream is detected, or an 
exception is thrown.

Returns:

the next line of text from this input stream.

Throws

IOException    (I-§2.29)
If an I/O error occurs.
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DataInputStream.readLong
    

public final long readLong()
throws IOException

Reads a signed 64-bit integer from this data input stream. This method reads eight bytes from
the underlying input stream (I-§2.11.1). If the bytes read, in order, are b1, b2, b3, b4, b5, b6, 
b7, and b8, where

                                {ewc msdncd, EWGraphic, IOS11bp 0 /a "sunref.BMP"},

then the result is equal to

((long)b1 << 56) +((long)b2 << 48) +     ((long)b3 << 40) + ((long)b4 << 32)+        ((long)b5 << 24) + (b6 << 16) +       (b7 << 8) + b8 

This method blocks until either the eight bytes are read, the end of the stream is detected, 
or an exception is thrown.

Returns:

the next eight bytes of this input stream, interpreted as a long.

Throws

EOFException    (I-§2.24)
If this input stream reaches the end before reading eight bytes.

Throws

IOException    (I-§2.29)
If an I/O error occurs.
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DataInputStream.readShort
    

public final short readShort()
throws IOException

Reads a signed 16-bit number from this data input stream. The method reads two bytes from 
the underlying input stream (I-§2.11.1). If the two bytes read, in order, are b1 and b2, where 
each of the two values is between 0 and 255, inclusive, then the result is equal to:

                (short)((b1 << 8) | b2)

This method blocks until either the two bytes are read, the end of the stream is detected, 
or an exception is thrown.

Returns:

the next two bytes of this input stream, interpreted as a signed 16-bit number.

Throws

EOFException    (I-§2.24)
If this input stream reaches the end before reading two bytes.

Throws

IOException    (I-§2.29)
If an I/O error occurs.
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DataInputStream.readUnsignedByte
    

public final int readUnsignedByte()
throws IOException

Reads an unsigned 8-bit number from this data input stream. This method reads a byte from 
this data input stream's underlying input stream (I-§2.11.1)and returns that byte This method
blocks until either the byte is are read, the end of the stream is detected, or an exception is 
thrown.

Returns:

the next byte of this input stream, interpreted as an unsigned 8-bit number.

Throws

EOFException    (I-§2.24)
If this input stream has reached the end.

Throws

IOException    (I-§2.29)
If an I/O error occurs.
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DataInputStream.readUnsignedShort
    

public final int readUnsignedShort()
throws IOException

Reads an unsigned 16-bit number from this data input stream. This method reads two bytes 
from the underlying input stream (I-§2.11.1). If the bytes read, in order, are b1 and b2, where 
{ewc msdncd, EWGraphic, IOS14bp 0 /a "sunref.BMP"}, then the result is equal to 
(b1 << 8) | b2 

This method blocks until either the two bytes are read, the end of the stream is detected, 
or an exception is thrown.

Returns:

the next two bytes of this input stream, interprted as an unsigned 16-bit integer.

Throws

EOFException    (I-§2.24)
If this input stream reaches the end before reading two bytes.

Throws

IOException    (I-§2.29)
If an I/O error occurs.
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DataInputStream.readUTF
    

public final String readUTF()
throws IOException

Reads in a string which has been encoded using a modified UTF-8 format from this data input 
stream. This method calls readUTF(this). See the following method for a more complete 
description of the format. 

This method blocks until either all the bytes are read, the end of the stream is detected, or an 
exception is thrown.

Returns:

a Unicode string.

Throws

EOFException    (I-§2.24)
If this input stream reaches the end before reading all the bytes.

Throws

IOException    (I-§2.29)
If an I/O error occurs.

public final static String readUTF(DataInput  in)
throws IOException

Reads in a string from the specified data input stream. The string has been encoded using a 
modified using a modified UTF-8 format.

The first two bytes from are read as if by readUnsignedShort (I-§2.5.16). This values gives 
the number of following bytes that are in the encoded string. (Note: not the length of the 
resuling string). The following bytes are then interpreted as bytes encoding characters in the 
UTF-8 format (page    I-225) and are converted into characters.

This method blocks until all the bytes are read, the end of the stream is detected, or an 
exception is thrown.

Parameters:

in- a data input stream



Returns:

a Unicode string.

Throws

EOFException    (I-§2.24)
If the input stream reaches the end before all the bytes.

Throws

UTFDataFormatException    (I-§2.31)
If the bytes do not represent a valid UTF-8 encoding of a Unicode string.

Throws

IOException    (I-§2.29)
If an I/O error occurs.
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DataInputStream.skipBytes
    

public final int skipBytes(int  n)
throws IOException

Skips exactly n bytes of input in the underlying input stream (I-§2.11.1). This method blocks 
until either all the bytes are skipped, the end of the stream is detected, or an exception is 
thrown.

Parameters:

n- the number of bytes to be skipped

Returns:

the number of bytes skipped, which is always n.

Throws

EOFException    (I-§2.24)
If this input stream reaches the end before skipping all the bytes.

Throws

IOException    (I-§2.29)
If an I/O error occurs.
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Footnotes
    

1X/Open Company Ltd., "File System Safe UCS Transformation Format (FSS_UTF)", X/Open 
Preliminary Specification, Document Number: P316. This information also appears in ISO/IEC 
10646, Annex P.
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§2.6 Class DataOutputStream
 

public  class  java.io.DataOutputStream
    extends  java.io.FilterOutputStream  (I-§2.12)
    implements java.io.DataOutput  (I-§2.25)
{
        // Fields
    protected int written; §2.6.1

        // Constructors
    public DataOutputStream(OutputStream  out);§2.6.2

        // Methods
    public void flush(); §2.6.3
    public final int size(); §2.6.4
    public void write(byte  b[], int  off, int  len);§2.6.5
    public void write(int  b); §2.6.6
    public final void writeBoolean(boolean  v);§2.6.7
    public final void writeByte(int  v); §2.6.8
    public final void writeBytes(String  s); §2.6.9
    public final void writeChar(int  v); §2.6.10
    public final void writeChars(String  s); §2.6.11
    public final void writeDouble(double  v); §2.6.12
    public final void writeFloat(float  v); §2.6.13
    public final void writeInt(int  v); §2.6.14
    public final void writeLong(long  v);§2.6.15
    public final void writeShort(int  v);§2.6.16
    public final void writeUTF(String  str); §2.6.17
}

A data input stream lets an application write primitive Java data types to an output stream in a 
portable way. An application can then use a data input stream (I-§2.5) to read the data back in.
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DataOutputStream.written
    

protected int written

The number of bytes written to the data output stream.
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DataOutputStream.DataOutputStream
    

public DataOutputStream(OutputStream  out)

Creates a new data output stream to write data to the specified underlying output stream (I-
§2.12.1).

Parameters:

out- the underlying output stream
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DataOutputStream.flush
    

public void flush()
throws IOException

Flushes this data output stream. This forces any buffered output bytes to be written out to the 
stream.

The flush method of DataOuputStream calls the flush method (I-§2.15.3) of its underlying 
output stream (I-§2.12.1).

Throws

IOException    (I-§2.29)
If an I/O error occurs.

Overrides:

flush in class FilterOutputStream    (I-§2.12.4).
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DataOutputStream.size
    

public final int size()

Determines the number of bytes written to this data output stream.

Returns:

The value of the written field (I-§2.6.1).
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DataOutputStream.write
    

public void write(byte  b[], int  off, int  len)
throws IOException

Writes len bytes from the specified byte array starting at offset off to the underlying output 
stream (I-§2.12.1).

Parameters:

b- the data 
off- the start offset in the data
len- the number of bytes to write

Throws

IOException    (I-§2.29)
If an I/O error occurs.

Overrides:

write in class FilterOutputStream    (I-§2.12.6).

public void write(int  b)
throws IOException

Writes the specified byte to the underlying output stream (I-§2.12.1).

Parameters:

b- the byte to be written
Throws

IOException    (I-§2.29)
If an I/O error occurs.

Overrides:

write in class FilterOutputStream    (I-§2.12.7).
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DataOutputStream.writeBoolean
    

public final void writeBoolean(boolean  v)
throws IOException

Writes a boolean to the underlying output stream (I-§2.12.1) as a one-byte value. The value 
true is written out as the value (byte) 1; the value false is written out as the value (byte) 0.

Parameters:

v- a boolean value to be written
Throws

IOException    (I-§2.29)
If an I/O error occurs.
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DataOutputStream.writeByte
    

public final void writeByte(int  v)
throws IOException

Writes out a byte to the underlying output stream (I-§2.12.1) as a one-byte value.

Parameters:

v- a byte value to be written
Throws

IOException    (I-§2.29)
If an I/O error occurs.
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DataOutputStream.writeBytes
    

public final void writeBytes(String  s)
throws IOException

Writes out the string to the underlying output stream (I-§2.12.1) as a sequence of bytes. Each
character in the string is written out, in sequence, by discarding its high eight bits.

Parameters:

s- a string of bytes to be written
Throws

IOException    (I-§2.29)
If an I/O error occurs.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



DataOutputStream.writeChar
    

public final void writeChar(int  v)
throws IOException

Writes a char to the underlying output stream (I-§2.12.1) as a two-byte value, high byte first.

Parameters:

v- a char value to be written
Throws

IOException    (I-§2.29)
If an I/O error occurs.
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DataOutputStream.writeChars
    

public final void writeChars(String  s)
throws IOException

Writes a string to the underlying output stream (I-§2.12.1) as a sequence of characters. Each 
character is written to the data output stream as if by the writeChar method (I-§2.6.10).

Parameters:

s- a String value to be written
Throws

IOException    (I-§2.29)
If an I/O error occurs.
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DataOutputStream.writeDouble
    

public final void writeDouble(double  v)
throws IOException

Converts the double argument to a long using the doubleToLongBits method (I-§1.6.8) in 
class Double, and then writes that long value to the underlying output stream (I-§2.12.1) as 
an eight-byte quantity, high-byte first.

Parameters:

v- a double value to be written
Throws

IOException    (I-§2.29)
If an I/O error occurs.
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DataOutputStream.writeFloat
    

public final void writeFloat(float  v)
throws IOException

Converts the float argument to an int using the floatToIntBits method (I-§1.7.11) in class 
Float, and then writes that int value to the underlying output stream (I-§2.12.1) as a four-byte 
quantity, high-byte first.

Parameters:

v- a float value to be written
Throws

IOException    (I-§2.29)
If an I/O error occurs.
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DataOutputStream.writeInt
    

public final void writeInt(int  v)
throws IOException

Writes an int to the underlying output stream (I-§2.12.1) as four bytes, high-byte first.

Parameters:

v- an int to be written
Throws

IOException    (I-§2.29)
If an I/O error occurs.
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DataOutputStream.writeLong
    

public final void writeLong(long  v)
throws IOException

Writes a long to the underlying output stream (I-§2.12.1) as eight bytes, high-byte first.

Parameters:

v- a long to be written
Throws

IOException    (I-§2.29)
If an I/O error occurs.
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DataOutputStream.writeShort
    

public final void writeShort(int  v)
throws IOException

Writes a short to the underlying output stream (I-§2.12.1) as two bytes, high-byte first.

Parameters:

v- a short to be written
Throws

IOException    (I-§2.29)
If an I/O error occurs.
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DataOutputStream.writeUTF
    

public final void writeUTF(String  str)
throws IOException

Writes out a string to the underlying output stream (I-§2.12.1) using UTF-8 encoding in a 
machine-independent manner.

First, two bytes are written to the output stream as if by the writeShort method (I-§2.6.16) 
giving the number of bytes to follow. This value is the number of bytes actually written out, not 
the length of the string. Following the length, each character of the string is output, in sequence,
using the UTF-8 encoding    for each character.

Parameters:

str- a string to be written
Throws

IOException    (I-§2.29)
If an I/O error occurs.
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§2.7 Class File
 

public  class  java.io.File
    extends  java.lang.Object  (I-§1.12)
{

        // Fields
    public final static String pathSeparator; §2.7.1
    public final static char pathSeparatorChar;§2.7.2
    public final static String separator; §2.7.3
    public final static char separatorChar; §2.7.4

        // Constructors
    public File(File  dir, String  name);§2.7.5
    public File(String  path); §2.7.6
    public File(String  path, String  name); §2.7.7

        // Methods
    public boolean canRead();§2.7.8
    public boolean canWrite(); §2.7.9
    public boolean delete(); §2.7.10
    public boolean equals(Object  obj); §2.7.11
    public boolean exists(); §2.7.12
    public String getAbsolutePath(); §2.7.13
    public String getName(); §2.7.14
    public String getParent(); §2.7.15
    public String getPath(); §2.7.16
    public int hashCode(); §2.7.17
    public boolean isAbsolute(); §2.7.18
    public boolean isDirectory(); §2.7.19
    public boolean isFile(); §2.7.20
    public long lastModified(); §2.7.21
    public long length(); §2.7.22
    public String[] list(); §2.7.23
    public String[] list(FilenameFilter  filter); §2.7.24
    public boolean mkdir(); §2.7.25
    public boolean mkdirs(); §2.7.26
    public boolean renameTo(File  dest); §2.7.27
    public String toString();§2.7.28
}

Instances of this class represent the name of a file or directory on the host file system. A file is 
specified by a path name, which can either be an absolute path name or a path name relative to 
the current working directory. The path name must follow the naming conventions of the host 



platform.

The File class is intended to provide an abstraction that deals with most of the machine-dependent 
complexities of files and path names in a machine-independent fashion.
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File.pathSeparator
    

public final static String pathSeparator 

The system-dependent path separator string. This field is initialized to contain the value of the
system property (I-§1.18.9) "path.-separator."
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File.pathSeparatorChar
    

public final static char pathSeparatorChar

The system-dependent path separator character. This field is initialized to contain the first 
character of the value of the system property (I-§1.18.9) "path.separator". This character is 
often used to separate file names in a sequence of files given as a "path list."
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File.separator
    

public final static String separator

The system-dependent path separator string. This field is initialized to contain the value of the
system property (I-§1.18.9) "file.-separator."
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File.separatorChar
    

public final static char separatorChar

The system-dependent path separator string. This field is initialized to contain the first 
character of the value of the system property (I-§1.18.9)"file.separator." This character 
separates the directory and file components in a file name.
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File.File
    

public File(File  dir, String  name)

Creates a File instance that represents the file with the specified name in the specified 
directory.

If the directory argument is null, the resulting File instance represents a file in the (system-
dependent) current directory whose path name (I-§2.7.16) is the name argument. 
Otherwise, the File instance represents a file whose path name is the pathname of the 
directory, followed by the separator character (I-§2.7.3), followed by the name argument.

Parameters:

dir- the directory
name- the file path name

public File(String  path)

Creates a File instance that represents the file whose path name (I-§2.7.16) is the given path 
argument.

Parameters:

path- the file path name

Throws

NullPointerException    (I-§1.40)
If the file path is equal to null.

public File(String  path, String  name)

Creates a File instance whose path name (I-§2.7.16) is the pathname of the specified 
directory, followed by the separator character (I-§2.7.3), followed by the name argument.



Parameters:

path- the directory path name

name- the file path name
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File.canRead
    

public boolean canRead()

Determines if the application can read from the specified file.

Returns:

true if the file specified by this object exists and the application can read the file; false 
otherwise.

Throws

SecurityException    (I-§1.43)
If a security manager exists, its checkRead method (I-§1.15.19) is called with the path 
name (I-§2.7.16) of this file to see if the application is allowed read access to the file.
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File.canWrite
    

public boolean canWrite()

Determines if the application can write to this file.

Returns:

true if the application is allowed to write to a file whose name is specified by this object; false 
otherwise.

Throws

SecurityException    (I-§1.43)
If a security manager exists, its checkWrite method (I-§1.15.24) is called with the path 
name (I-§2.7.16) of this file to see if the application is allowed write access to the file.
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File.delete
    

public boolean delete()

Deletes the file specified by this object.

Returns:

true if the file is successfully deleted; false otherwise.

Throws

SecurityException    (I-§1.43)
If a security manager exists, its checkDelete method (I-§1.15.9) is called with with the path 
name (I-§2.7.16) of this file to see if the application is allowed to delete the file.
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File.equals
    

public boolean equals(Object  obj)

The result is true if the argument is not null and is a File object whose path name is equal to 
the path name of this object.

Parameters:

obj- the object to compare with

Returns:

true if the objects are the same; false otherwise.

Overrides:

equals in class Object    (I-§1.12.3).
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File.exists
    

public boolean exists()

Determines if this File exists.

Returns:

true if the file specified by this object exists; false otherwise.
Throws

SecurityException    (I-§1.43)
If a security manager exists, its checkRead method (I-§1.15.19) is called with the path 
name (I-§2.7.16) of this file to see if the application is allowed read access to the file.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



File.getAbsolutePath
    

public String getAbsolutePath()

If this object represents an absolute path name (I-§2.7.18), then returns the path name 
(I-§2.7.16). Otherwise, return a path name that is a concatenation of the current user 
directory, the separator character, and the path name of this file object.

The system property (I-§1.18.9) user.dir contains the current user directory.

Returns:

a system-dependent absolute path name for this file.
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File.getName
    

public String getName()

Returns the name of the file represented by this object. The name is everything in the path 
name (I-§2.7.16) after the last occurrence of the separator character (I-§2.7.3).

Returns:

the name of the file (without any directory components) represented by this File object.
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File.getParent
    

public String getParent()

Returns the parent directory of the file represented by this object. The parent directory is 
everything in the path name (I-§2.7.16) before the last occurrence of the separator 
character (I-§2.7.3), or null if the separator character does not appear in the path name.

Returns:

the name of the directory of the file represented by this File object.
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File.getPath
    

public String getPath()

Returns:

the path name represented by this File object.
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File.hashCode
    

public int hashCode()

Returns:

a hash code value for this File object.
Overrides:

hashCode in class Object    (I-§1.12.6).
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File.isAbsolute
    

public boolean isAbsolute()

Determines if this file represents an absolute path name. The definition of an absolute 
path name is system-dependent.1

Returns:

true if the path name (I-§2.7.16) indicated by the File object is an absolute path name; 
false otherwise.
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File.isDirectory
    

public boolean isDirectory()

Determines if the file represented by this File object is a directory.

Returns:

true if this file exists and is a directory; false otherwise.

Throws

SecurityException    (I-§1.43)
If a security manager exists, its checkRead method (I-§1.15.19) is called with the path 
name (I-§2.7.16) of this file to see if the application is allowed read access to the file.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



File.isFile
    

public boolean isFile()

Determines if the file represented by this File object is a "normal" file.

A file is "normal" if it is not a directory and, in addition, satisfies other system-dependent criteria.
Any non-directory file created by a Java application is guaranteed to be a normal file.

Returns:

true if the file specified by this object exists and is a "normal" file; false otherwise.

Throws

SecurityException    (I-§1.43)
If a security manager exists, its checkRead method (I-§1.15.19) is called with the path 
name (I-§2.7.16) of this file to see if the application is allowed read access to the file.
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File.lastModified
    

public long lastModified()

Determines the time that the file represented by this File object was last modified.

The return value is system-dependent and should only be used to compare with other values 
returned by last modified. It should not be interpreted as an absolute time.

Returns:

the time the file specified by this object was last modified, or 0L if the specified file does not 
exist.

Throws

SecurityException    (I-§1.43)
If a security manager exists, its checkRead method (I-§1.15.19) is called with the path 
name (I-§2.7.16) of this file to see if the application is allowed read access to the file.
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File.length
    

public long length()

Determines the length of the file represented by this File object.

Returns:

the length, in bytes, of the file specified by this object, or 0L if the specified file does not exist.
Throws

SecurityException    (I-§1.43)
If a security manager exists, its checkRead method (I-§1.15.19) is called with the path 
name (I-§2.7.16) of this file to see if the application is allowed read access to the file.
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File.list
    

public String[] list()

Lists the files in the directory specified by this File.

Returns:

an array of file names in the specified directory. This list does not include the current directory 
or the parent directory ("." and ".." on Unix systems).

Throws

SecurityException    (I-§1.43)
If a security manager exists, its checkRead method (I-§1.15.19) is called with the path 
name (I-§2.7.16) of this file to see if the application is allowed read access to the file.

public String[] list(FilenameFilter  filter)

Lists the files in the directory specified by this file that satisfy the specified filter (I-§2.26).

Parameters:

filter- a filename filter

Returns:

an array of file names in the specified directory that satisfy the filter. This list does not include 
the current directory or the parent directory ("." and ".." on Unix systems).

Throws

SecurityException    (I-§1.43)
If a security manager exists, its checkRead method (I-§1.15.19) is called with the path 
name (I-§2.7.16) of this file to see if the application is allowed read access to the file.
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File.mkdir
    

public boolean mkdir()

Creates a directory whose path name is specified by this File object. 

Returns:

true if the directory could be created; false otherwise.

Throws

SecurityException    (I-§1.43)
If a security manager exists, its checkWrite method (I-§1.15.24) is called with the path 
name (I-§2.7.16) of this file to see if the application is allowed write access to the file.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



File.mkdirs
    

public boolean mkdirs()

Creates a directory whose path name is specified by this File object. In addition, creates all 
parent directories as necessary.

Returns:

true if the directory (or directories) could be created; false otherwise.

Throws

SecurityException    (I-§1.43)
If a security manager exists, its checkWrite method (I-§1.15.24) is called with the path 
name (I-§2.7.16) of each of the directories that is to be created, before any of the directores 
are created.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



File.renameTo
    

public boolean renameTo(File  dest)

Renames the file specified by this File object to have the path name given by the File 
argument.

Parameters:

dest- the new file name

Returns:

true if the renaming succeeds; false otherwise.

Throws

SecurityException    (I-§1.43)
If a security manager exists, its checkWrite method (I-§1.15.24) is called both with the path 
name (I-§2.7.16) of this file object and with the path name of the destination target object 
to see if the application is allowed to write to both files. 
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File.toString
    

public String toString()

Returns a string representation of this object.

Returns:

a string giving the path name (I-§2.7.16) of this object. 
Overrides:

toString in class Object    (I-§1.12.9).
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Footnotes
    

1For example, on Unix, a path name is absolute if its first character is the separator character (I-
§2.7.3). On Windows platforms, an path name is absolute if its first character is an ASCII '\',      '/', 
or if it begins with a letter followed by a colon.
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§2.8 Class FileDescriptor
 

public  final  class  java.io.FileDescriptor
    extends  java.lang.Object  (I-§1.12)
{
        // Fields
    public final static FileDescriptor err; §2.8.1
    public final static FileDescriptor in; §2.8.2
    public final static FileDescriptor out; §2.8.3

       // Constructors
    public FileDescriptor(); §2.8.4

        // Methods
    public boolean valid(); §2.8.5
}

Instances of the file descriptor class serve as an opaque handle to the underlying machine-specific 
structure representing an open file or an open socket. 

Applications should not create their own file descriptors.
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FileDescriptor.err
    

public final static FileDescriptor err

A handle to the standard error stream.
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FileDescriptor.in
    

public final static FileDescriptor in

A handle to the standard input stream.
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FileDescriptor.out
    

public final static FileDescriptor out

A handle to the standard output stream.
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FileDescriptor.FileDescriptor
    

public FileDescriptor()

The default constructor.
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FileDescriptor.valid
    

public boolean valid()

Returns:

true if the file descriptor object represents a valid, open file or socket; false otherwise.
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§2.9 Class FileInputStream
 

public  class  java.io.FileInputStream
    extends  java.io.InputStream  (I-§2.13)
{
        // Constructors
    public FileInputStream(File  file); §2.9.1
    public FileInputStream(FileDescriptor  fdObj); §2.9.2
    public FileInputStream(String  name);§2.9.3

        // Methods
    public int available(); §2.9.4
    public void close(); §2.9.5
    protected void finalize(); §2.9.6
    public final FileDescriptor getFD(); §2.9.7
    public int read(); §2.9.8
    public int read(byte  b[]); §2.9.9
    public int read(byte  b[], int  off, int  len); §2.9.10
    public long skip(long  n); §2.9.11
}

A file input stream is an input stream for reading data from a File (I-§2.7) or from a FileDescriptor (I-
§2.8).
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FileInputStream.FileInputStream
    

public FileInputStream(File  file)
throws FileNotFoundException

Creates an input file stream to read from the specified File object.

Parameters:

file- the file to be opened for reading
Throws

FileNotFoundException    (I-§2.28)
If the file is not found.

Throws

SecurityException    (I-§1.43)
If a security manager exists, its checkRead method (I-§1.15.19) is called with the path 
name (I-§2.7.16) of this File argument to see if the application is allowed read access to the
file. This may result in a security exception (I-§1.43).

public FileInputStream(FileDescriptor  fdObj)

Creates an input file stream to read from the specified file descriptor.

Parameters:

fdObj- the file descriptor to be opened for reading
Throws

SecurityException    (I-§1.43)
If a security manager exists, its checkRead method (I-§1.15.18) is called with the file 
descriptor to see if the application is allowed to read from the specified file descriptor. This may 
result in a security exception (I-§1.43).

public FileInputStream(String  name)
throws FileNotFoundException

Creates an input file stream to read from a file with the specified name.



If a security manager exists, its checkRead method (I-§1.15.19) is called with the name 
argument t to see if the application is allowed read access to the file. This may result in a 
security exception (I-§1.43).

Parameters:

name- the system dependent file name

Throws

FileNotFoundException    (I-§2.28)
If the file is not found.

Throws

SecurityException    (I-§1.43)
If a security manager exists, its checkRead method (I-§1.15.19) is called with the name 
argument t to see if the application is allowed read access to the file. This may result in a 
security exception (I-§1.43).
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FileInputStream.available
    

public int available()
throws IOException

Returns:

the number of bytes that can be read from this file input stream without blocking.

Throws

IOException    (I-§2.29)
If an I/O error occurs.

Overrides:

available in class InputStream    (I-§2.13.2).
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FileInputStream.close
    

public void close()
throws IOException

Closes this file input stream and releases any system resources associated with the stream.

Throws

IOException    (I-§2.29)
If an I/O error occurs.

Overrides:

close in class InputStream    (I-§2.13.3).
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FileInputStream.finalize
    

protected void finalize()
throws IOException

This finalize method ensures that the close method (I-§2.9.5) of this file input stream is 
called when there are no more references to it.

Throws

IOException    (I-§2.29)
If an I/O error occurs.

Overrides:

finalize in class Object    (I-§1.12.4).
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FileInputStream.getFD
    

public final FileDescriptor getFD()
throws IOException

Returns:

the file descriptor object (I-§2.8) associated with this stream.

Throws

IOException    (I-§2.29)
If an I/O error occurs.
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FileInputStream.read
    

public int read()
throws IOException

Reads a byte of data from this input stream. This method blocks if no input is available.

Returns:

the next byte of data, or -1 if the end of the file is reached.

Throws

IOException    (I-§2.29)
If an I/O error occurs.

Overrides:

read in class InputStream    (I-§2.13.6).

public int read(byte  b[])
throws IOException

Reads up to b.length bytes of data from this input stream into an array of bytes. This method 
blocks until some input is available.

Parameters:

b- the buffer into which the data is read
Returns:

the total number of bytes read into the buffer, or -1 is there is no more data because the end of 
the file has been reached.

Throws

IOException    (I-§2.29)
If an I/O error occurs.

Overrides:

read in class InputStream    (I-§2.13.7).

public int read(byte  b[], int  off, int  len)
throws IOException

Reads up to len bytes of data from this input stream into an array of bytes. This method 
blocks until some input is available.



Parameters:

b- the buffer into which the data is read
off- the start offset of the data
len- the maximum number of bytes read

Returns:

the total number of bytes read into the buffer, or -1 is there is no more data because the end of 
the file has been reached.

Throws

IOException    (I-§2.29)
If an I/O error occurs.

Overrides:

read in class InputStream    (I-§2.13.8).
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FileInputStream.skip
    

public long skip(long  n)
throws IOException

Skips over and discards n bytes of data from the input stream. The skip method may, for a 
variety of reasons, end up skipping over some smaller number of bytes, possibly zero. The 
actual number of bytes skipped is returned.

Parameters:

n- the number of bytes to be skipped

Returns:

the actual number of bytes skipped.

Throws

IOException    (I-§2.29)
If an I/O error occurs.

Overrides:

skip in class InputStream    (I-§2.13.10).
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§2.10 Class FileOutputStream
 

public  class  java.io.FileOutputStream
    extends  java.io.OutputStream  (I-§2.15)
{
        // Constructors
    public FileOutputStream(File  file); §2.10.1
    public FileOutputStream(FileDescriptor  fdObj); §2.10.2
    public FileOutputStream(String  name); §2.10.3

        // Methods
    public void close(); §2.10.4
    protected void finalize(); §2.10.5
    public final FileDescriptor getFD(); §2.10.6
    public void write(byte  b[]); §2.10.7
    public void write(byte  b[], int  off, int  len);§2.10.8
    public void write(int  b); §2.10.9
}

A file output stream is an output stream for writing data to a File (I-§2.7) or to a FileDescriptor (I-
§2.8).
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FileOutputStream.FileOutputStream
    

public FileOutputStream(File  file)
throws IOException

Creates an file output stream to write to the specified File object.

Parameters:

file- the file to be opened for writing
Throws

IOException    (I-§2.29)
If the file could not be opened for writing.

Throws

SecurityException    (I-§1.43)
If a security manager exists, its checkWrite method (I-§1.15.24) is called with the path 
name (I-§2.7.16) of the File argument to see if the application is allowed write access to the
file. This may result in a security exception (I-§1.43).

public FileOutputStream(FileDescriptor  fdObj)

Creates an output file stream to write to the specified file descriptor.

Parameters:

fdObj- the file descriptor to be opened for writing
Throws

SecurityException    (I-§1.43)
If a security manager exists, its checkWrite method (I-§1.15.23) is called with the file 
descriptor to see if the application is allowed to write to the specified file descriptor. This may 
result in a security exception (I-§1.43).

public FileOutputStream(String  name)
throws IOException

Creates an output file stream to write to the file with the specified name.



Parameters:

name- the system dependent file name

Throws

IOException    (I-§2.29)
If the file could not be opened for writing.

Throws

SecurityException    (I-§1.43)
If a security manager exists, its checkWrite method (I-§1.15.24) is called with the name 
argument to see if the application is allowed write access to the file. This may result in a 
security exception (I-§1.43).
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FileOutputStream.close
    

public void close()
throws IOException

Closes this file output stream and releases any system resources associated with this stream.

Throws

IOException    (I-§2.29)
If an I/O error occurs.

Overrides:

close in class OutputStream    (I-§2.15.2).
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FileOutputStream.finalize
    

protected void finalize()
throws IOException

This finalize method ensures that the close method (I-§2.9.5) of this file output stream is 
called when there are no more references to this stream.

Throws

IOException    (I-§2.29)
If an I/O error occurs.

Overrides:

finalize in class Object    (I-§1.12.4).
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FileOutputStream.getFD
    

public final FileDescriptor getFD()
throws IOException

Returns:

the file descriptor object (I-§2.8) associated with this stream.

Throws

IOException    (I-§2.29)
If an I/O error occurs.
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FileOutputStream.write
    

public void write(byte  b[])
throws IOException

Writes b.length bytes from the specified byte array to this file output stream.

Parameters:

b- the data 
Throws

IOException    (I-§2.29)
If an I/O error occurs.

Overrides:

write in class OutputStream    (I-§2.15.4).

public void write(byte  b[], int  off, int  len)
throws IOException

Writes len bytes from the specified byte array starting at offset off to this file output stream.

Parameters:

b- the data 
off- the start offset in the data
len- the number of bytes to write

Throws

IOException    (I-§2.29)
If an I/O error occurs.

Overrides:

write in class OutputStream    (I-§2.15.5).

public void write(int  b)
throws IOException

Writes the specified byte to this file output stream.



Parameters:

b- the byte to be written
Throws

IOException    (I-§2.29)
If an I/O error occurs.

Overrides:

write in class OutputStream    (I-§2.15.6).
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§2.11 Class FilterInputStream
 

public  class  java.io.FilterInputStream
    extends  java.io.InputStream  (I-§2.13)
{
        // Fields
    protected InputStream in;§2.11.1

        // Constructors
    protected FilterInputStream(InputStream  in); §2.11.2

        // Methods
    public int available(); §2.11.3
    public void close(); §2.11.4
    public void mark(int  readlimit); §2.11.5
    public boolean markSupported();§2.11.6
    public int read(); §2.11.7
    public int read(byte  b[]); §2.11.8
    public int read(byte  b[], int  off, int  len); §2.11.9
    public void reset(); §2.11.10
    public long skip(long  n); §2.11.11
}

This class is the superclass of all classes that filter input streams. These streams sit on top of an 
already existing input stream (the underlying input stream), but provide additional functionality.

The class FilterInputStream itself simply overrides all methods of InputStream with versions that pass
all requests to the underlying input stream. Subclasses of FilterInputStream may further override 
some of these methods as well as provide additional methods and fields.
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FilterInputStream.in
    

protected InputStream in

The underlying input stream.
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FilterInputStream.FilterInputStream
    

protected FilterInputStream(InputStream  in)

Creates an input stream filter built on top of the specified input stream.

Parameters:

in- the underlying input stream
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FilterInputStream.available
    

public int available()
throws IOException

Determines the number of bytes that can be read from this input stream without blocking.

The available method of FilterInputStream calls the available method of its underlying input 
stream (I-§2.11.1) and returns whatever value that method returns.

Returns:

the number of bytes that can be read from the input stream without blocking.

Throws

IOException    (I-§2.29)
If an I/O error occurs.

Overrides:

available in class InputStream    (I-§2.13.2).
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FilterInputStream.close
    

public void close()
throws IOException

Closes this input stream and releases any system resources associated with the stream. The 
close method of FilterInputStream calls the close method of its underlying input stream (I-
§2.11.1).

Throws

IOException    (I-§2.29)
If an I/O error occurs.

Overrides:

close in class InputStream    (I-§2.13.3).
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FilterInputStream.mark
    

public void mark(int  readlimit)

Marks the current position in this input stream. A subsequent call to the reset method (I-
§2.11.10) repositions this stream at the last marked position so that subsequent reads re-read
the same bytes. 

The readlimit arguments tells this input stream to allow that many bytes to be read before the 
mark position becomes invalid.

The mark method of FilterInputStream calls the mark method of its underlying input stream 
(I-§2.11.1) with the readlimit argument.

Parameters:

readlimit- the maximum limit of bytes that can be read before the mark position becomes 
invalid.

Overrides:

mark in class InputStream    (I-§2.13.4).
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FilterInputStream.markSupported
    

public boolean markSupported()

Determines if this input stream supports the mark (I-§2.13.4) and reset (I-§2.13.9) methods.
The markSupported method of FilterInputStream calls the markSupported method of its 
underlying input stream (I-§2.11.1)    and returns whatever value that method returns.

Returns:

true if this stream type supports the mark and reset method; false otherwise.
Overrides:

markSupported in class InputStream    (I-§2.13.5).
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FilterInputStream.read
    

public int read()
throws IOException

Reads the next byte of data from this stream from this input stream. The value byte is returned 
as an int in the range 0 to 255. If no byte is available because the end of the stream has been 
reached, the value -1 is returned. This method blocks until either input data is available, the 
end of the stream is detected, or an exception is thrown.

The read method of FilterInputStream calls the read method of its underlying input stream 
(I-§2.11.1)and returns whatever value that method returns.

Returns:

the next byte of data, or -1 if the end of the stream is reached.

Throws

IOException    (I-§2.29)
If an I/O error occurs.

Overrides:

read in class InputStream    (I-§2.13.6).

public int read(byte  b[])
throws IOException

Reads up to byte.length bytes of data from this input stream into an array of bytes. This 
method blocks until some input is available.

The read method of FilterInputStream calls the read method of three arguments (I-§2.11.9)
with the arguments b, 0, and b.length, and returns whatever value that method returns. 

Note that this method does not call the one-argument read method of its underlying stream 
with the single argument b. Subclasses of FilterInputStream do not need to override this 
method if they have overridden the three-argument read method.

Parameters:



b- the buffer into which the data is read
Returns:

the total number of bytes read into the buffer, or -1 is there is no more data because the end of 
the stream has been reached.

Throws

IOException    (I-§2.29)
If an I/O error occurs.

Overrides:

read in class InputStream    (I-§2.13.7).

public int read(byte  b[], int  off, int  len)
throws IOException

Reads up to len bytes of data from this input stream into an array of bytes. This method 
blocks until some input is available.

The read method of FilterInputStream calls the read method of its underlying input stream 
(I-§2.11.1) with the same arguments and returns whatever value that method returns.

Parameters:

b- the buffer into which the data is read
off- the start offset of the data
len- the maximum number of bytes read

Returns:

the total number of bytes read into the buffer, or -1 is there is no more data because the end of 
the stream has been reached.

Throws

IOException    (I-§2.29)
If an I/O error occurs.

Overrides:

read in class InputStream    (I-§2.13.8).
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FilterInputStream.reset
    

public void reset()
throws IOException

Repositions this stream to the position at the time the mark method (I-§2.11.5) was last 
called on this input stream

The reset method of FilterInputStream calls the reset method of its underlying input stream 
(I-§2.11.1).

Throws

IOException    (I-§2.29)
If the stream has not been marked or if the mark has been invalidated.

Overrides:

reset in class InputStream    (I-§2.13.9).
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FilterInputStream.skip
    

public long skip(long  n)
throws IOException

Skips over and discards n bytes of data from the input stream. The skip method may, for a 
variety of reasons, end up skipping over some smaller number of bytes, possibly zero. The 
actual number of bytes skipped is returned.

The skip method of FilterInputStream calls the skip method of its underlying input stream (I-
§2.11.1) with the same argument, and returns whatever value that method does.

Parameters:

n- the number of bytes to be skipped

Returns:

the actual number of bytes skipped.

Throws

IOException    (I-§2.29)
If an I/O error occurs.

Overrides:

skip in class InputStream    (I-§2.13.10).
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§2.12 Class FilterOutputStream
 

public  class  java.io.FilterOutputStream
    extends  java.io.OutputStream  (I-§2.15)
{

        // Fields
    protected OutputStream out; §2.12.1

        // Constructors
    public FilterOutputStream(OutputStream  out); §2.12.2

        // Methods
    public void close(); §2.12.3
    public void flush(); §2.12.4
    public void write(byte  b[]); §2.12.5
    public void write(byte  b[], int  off, int  len);§2.12.6
    public void write(int  b); §2.12.7
}

This class is the superclass of all classes that filter output streams. These streams sit on top of an 
already existing output stream (the underlying output stream), but provide additional functionality.

The class FilterOutputStream itself simply overrides all methods of OutputStream with versions that 
pass all requests to the underlying output stream. Subclasses of FilterOutputStream may further 
override some of these methods as well as provide additional methods and fields.
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FilterOutputStream.out
    

protected OutputStream out

The underlying output stream.
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FilterOutputStream.FilterOutputStream
    

public FilterOutputStream(OutputStream  out)

Creates an output stream filter built on top of the specified underlying output stream.

Parameters:

out- the underlying output stream
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FilterOutputStream.close
    

public void close()
throws IOException

Closes this output stream and releases any system resources associated with the stream.

The close method of FilterOutputStream calls its flush method (I-§2.12.4), and then calls 
the close method of its underlying output stream (I-§2.12.1).

Throws

IOException    (I-§2.29)
If an I/O error occurs.

Overrides:

close in class OutputStream    (I-§2.15.2).
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FilterOutputStream.flush
    

public void flush()
throws IOException

Flushes this output stream and forces any buffered output bytes to be written out to the stream.

The flush method of FilterOutputStream calls the flush method of it underlying output stream 
(I-§2.12.1).

Throws

IOException    (I-§2.29)
If an I/O error occurs.

Overrides:

flush in class OutputStream    (I-§2.15.3).
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FilterOutputStream.write
    

public void write(byte  b[])
throws IOException

Writes b.length bytes to this output stream.

The write method of FilterOutputStream calls its write method of three arguments (I-
§2.12.6) with the arguments b, 0, and b.length.

Note that this method does not call the one-argument write method of its underlying stream 
with the single argument b.

Parameters:

b- the data to be written
Throws

IOException    (I-§2.29)
If an I/O error occurs.

Overrides:

write in class OutputStream    (I-§2.15.4).

public void write(byte  b[], int  off, int  len)
throws IOException

Writes len bytes from the specified byte array starting at offset off to this output stream.

The write method of FilterOutputStream calls the write method of one argument (I-
§2.12.7) on each byte to output. 

Note that this method does not call the write method of its underlying input stream with the 
same arguments. Subclasses of FilterOutputStream should provide a more efficient 
implementation of this method.



Parameters:

b- the data 
off- the start offset in the data
len- the number of bytes to write

Throws

IOException    (I-§2.29)
If an I/O error occurs.

Overrides:

write in class OutputStream    (I-§2.15.5).

public void write(int  b)
throws IOException

Writes the specified byte to this output stream.

The write method of FilterOutputStream calls the write method of its underlying output 
stream (I-§2.12.1). 

Parameters:

b- the byte
Throws

IOException    (I-§2.29)
If an I/O error occurs.

Overrides:

write in class OutputStream    (I-§2.15.6).
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§2.13 Class InputStream
 

public  abstract  class  java.io.InputStream
    extends  java.lang.Object  (I-§1.12)
{
        // Constructors
    public InputStream(); §2.13.1

        // Methods
    public int available(); §2.13.2
    public void close(); §2.13.3
    public void mark(int  readlimit); §2.13.4
    public boolean markSupported();§2.13.5
    public abstract int read(); §2.13.6
    public int read(byte  b[]); §2.13.7
    public int read(byte  b[], int  off, int  len); §2.13.8
    public void reset(); §2.13.9
    public long skip(long  n); §2.13.10
}

This class is an abstract class that is the superclass of all classes representing an input stream of 
bytes.

Applications that need to define a subclass of InputStream must always provide a method that 
returns the next byte of input (I-§2.13.6). 
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InputStream.InputStream
    

public InputStream()

The default constructor. This constructor is only called by subclasses.
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InputStream.available
    

public int available()
throws IOException

Determines the number of bytes that can be read from this input stream without blocking. The 
available method of InputStream returns 0. This method should be overridden by subclasses.

Returns:

the number of bytes that can be read from this input stream without blocking.

Throws

IOException    (I-§2.29)
If an I/O error occurs.
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InputStream.close
    

public void close()
throws IOException

Closes this input stream and releases any system resources associated with the stream.

The close method of InputStream does nothing.

Throws

IOException    (I-§2.29)
If an I/O error occurs.
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InputStream.mark
    

public void mark(int  readlimit)

Marks the current position in this input stream. A subsequent call to the reset method (I-
§2.13.9) repositions this stream at the last marked position so that subsequent reads re-read 
the same bytes. 

The readlimit arguments tells this input stream to allow that many bytes to be read before the 
mark position gets invalidated.

The mark method of InputStream does nothing.

Parameters:

readlimit- the maximum limit of bytes that can be read before the mark position becomes 
invalid
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InputStream.markSupported
    

public boolean markSupported()

Determines if this input stream supports the mark (I-§2.13.4) and reset (I-§2.13.9) methods.
The markSupported method of InputStream returns false.

Returns:

true if this true type supports the mark and reset method; false otherwise.
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InputStream.read
    

public abstract int read()
throws IOException

Reads the next byte of data from this input stream. The value byte is returned as an int in the 
range 0 to 255. If no byte is available because the end of the stream has been reached, the 
value -1 is returned. This method blocks until input data is available, the end of the stream is 
detected, or an exception is thrown.

A subclass must provide an implementation of this method.

Returns:

the next byte of data, or -1 if the end of the stream is reached.

Throws

IOException    (I-§2.29)
If an I/O error occurs.

public int read(byte  b[])
throws IOException

Reads up to b.length bytes of data from this input instream into an array of bytes. 

The read method of InputStream calls the the read method of three arguments (I-§2.13.8) 
with the arguments b, 0, and b.length.

Parameters:

b- the buffer into which the data is read
Returns:

the total number of bytes read into the buffer, or -1 is there is no more data because the end of 
the stream has been reached.

Throws

IOException    (I-§2.29)
If an I/O error occurs.



public int read(byte  b[], int  off, int  len)
throws IOException

Reads up to len bytes of data from this input stream into an array of bytes. This method 
blocks until some input is available. If the first argument is null, up to len bytes are read and 
discarded.

The read method of InputStream reads a single byte at a time using the read method of zero 
arguments (I-§2.13.6) to fill in the array. Subclasses are encouraged to provide a more 
efficient implementation of this method.

Parameters:

b- the buffer into which the data is read
off- the start offset of the data
len- the maximum number of bytes read

Returns:

the total number of bytes read into the buffer, or -1 is there is no more data because the end of 
the stream has been reached.

Throws

IOException    (I-§2.29)
If an I/O error occurs.
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InputStream.reset
    

public void reset()
throws IOException

Repositions this stream to the position at the time the mark method (I-§2.13.4) was last 
called on this input stream.

The reset method of InputStream throws an IOException (I-§2.29), since input streams, by 
default, do not support mark and reset.

Throws

IOException    (I-§2.29)
If this stream has not been marked or if the mark has been invalidated.
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InputStream.skip
    

public long skip(long  n)
throws IOException

Skips over and discards n bytes of data from this input stream. The skip method may, for a 
variety of reasons, end up skipping over some smaller number of bytes, possibly zero. The 
actual number of bytes skipped is returned.

The skip method of InputStream creates a byte array of length n and then reads into it until n 
bytes have been read or the end of the stream has been reached. Subclasses are encouraged 
to provide a more efficient implementation of this method.

Parameters:

n- the number of bytes to be skipped

Returns:

the actual number of bytes skipped.

Throws

IOException    (I-§2.29)
If an I/O error occurs.
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§2.14 Class LineNumberInputStream
 

public  class  java.io.LineNumberInputStream
    extends  java.io.FilterInputStream  (I-§2.11)
{
        // Constructors
    public LineNumberInputStream(InputStream  in); §2.14.1

        // Methods
    public int available(); §2.14.2
    public int getLineNumber(); §2.14.3
    public void mark(int  readlimit); §2.14.4
    public int read(); §2.14.5
    public int read(byte  b[], int  off, int  len); §2.14.6
    public void reset(); §2.14.7
    public void setLineNumber(int  lineNumber);§2.14.8
    public long skip(long  n); §2.14.9
}

This class is an input stream filter that provides the added functionality of keeping track of the 
current line number. 

A line is a sequence of bytes ending with either a carriage return character ('\r'), a newline 
character ('\n'), or a carriage return character followed immediately by a line feed character. In 
all three cases the line terminating character(s) are returned as a single newline character.

The line number begins at zero, and is incremented by 1 when a read returns a newline character.
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LineNumberInputStream.LineNumberInputStream
    

public LineNumberInputStream(InputStream  in)

Constructs a new line number input stream that reads its input from the specified input stream.

Parameters:

in- the underlying input stream
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LineNumberInputStream.available
    

public int available()
throws IOException

Determines the number of bytes that can be read from this input stream without blocking.

Note that if the underlying input stream (I-§2.11.1) is able to supply k input characters without 
blocking, the LineNumberInputStream can guarantee only to provide {ewc msdncd, 
EWGraphic, IOS2by 0 /a "sunref.BMP"} characters without blocking, because the k 
characters from the underlying input stream might consist of {ewc msdncd, EWGraphic, 
IOS2by 1 /a "sunref.BMP"} pairs of '\r' and '\n', which are converted to just {ewc 
msdncd, EWGraphic, IOS2by 2 /a "sunref.BMP"} '\n' characters.

Returns:

the number of bytes that can be read from this input stream without blocking.

Throws

IOException    (I-§2.29)
If an I/O error occurs.

Overrides:

available in class FilterInputStream    (I-§2.11.3).
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LineNumberInputStream.getLineNumber
    

public int getLineNumber()

Returns:

the current line number.
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LineNumberInputStream.mark
    

public void mark(int  readlimit)

Marks the current position in this input stream. A subsequent call to the reset method (I-
§2.14.7) repositions this stream at the last marked position so that subsequent reads re-read 
the same bytes. 

The mark method of LineNumberInputStream remembers the current line number in a 
private variable, and then calls the mark method of the underlying input stream (I-
§2.11.1).

Parameters:

readlimit- the maximum limit of bytes that can be read before the mark position becomes 
invalid

Overrides:

mark in class FilterInputStream    (I-§2.11.5).
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LineNumberInputStream.read
    

public int read()
throws IOException

Reads the next byte of data from this input stream. The value byte is returned as an int in the 
range 0 to 255. If no byte is available because the end of the stream has been reached, the 
value -1 is returned. This method blocks until input data is available, the end of the stream is 
detected, or an exception is thrown.

The read method of LineNumberInputStream calls the read method of the underlying input 
stream (I-§2.11.1). It checks for carriage returns and newline characters in the input, and 
modifies the current line number (I-§2.14.3) as appropriate. A carriage return character or 
a carriage return followed by a newline character are both converted into a single newline 
character.

Returns:

the next byte of data, or -1 if the end of this stream is reached

Throws

IOException    (I-§2.29)
If an I/O error occurs.

Overrides:

read in class FilterInputStream    (I-§2.11.7).

public int read(byte  b[], int  off, int  len)
throws IOException

Reads up to len bytes of data from this input stream into an array of bytes. This method 
blocks until some input is available.

The read method of LineNumberInputStream repeatedly calls the read method of zero 
arguments (I-§2.14.5) to fill in the byte array.

Parameters:

b- the buffer into which the data is read
off- the start offset of the data



len- the maximum number of bytes read

Returns:

the total number of bytes read into the buffer, or -1 is there is no more data because the end of 
the stream has been reached.

Throws

IOException    (I-§2.29)
If an I/O error occurs.

Overrides:

read in class FilterInputStream    (I-§2.11.9).
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LineNumberInputStream.reset
    

public void reset()
throws IOException

Repositions this stream to the position at the time the mark method (I-§2.14.4) was last 
called on this input stream.

The reset method of LineNumberInputStream resets the line number to be the line number at 
the time the mark method was called, and then calls the mark method of the underlying input
stream (I-§2.11.1).

Throws

IOException    (I-§2.29)
If an I/O error occurs.

Overrides:

reset in class FilterInputStream    (I-§2.11.10).
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LineNumberInputStream.setLineNumber
    

public void setLineNumber(int  lineNumber)

Sets the line number to the specified argument.

Parameters:

lineNumber- the new line number
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LineNumberInputStream.skip
    

public long skip(long  n)
throws IOException

Skips over and discards n bytes of data from the input stream. The skip method may, for a 
variety of reasons, end up skipping over some smaller number of bytes, possibly zero. The 
actual number of bytes skipped is returned.

The skip method of LineNumberInputStream creates a byte array of length n and then reads 
into it until n bytes have been read or the end of the stream has been reached. 

Parameters:

n- the number of bytes to be skipped

Returns:

the actual number of bytes skipped.

Throws

IOException    (I-§2.29)
If an I/O error occurs.

Overrides:

skip in class FilterInputStream    (I-§2.11.11).
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§2.15 Class OutputStream
 

public  abstract  class  java.io.OutputStream
    extends  java.lang.Object  (I-§1.12)
{
        // Constructors
    public OutputStream(); §2.15.1

        // Methods
    public void close(); §2.15.2
    public void flush(); §2.15.3
    public void write(byte  b[]); §2.15.4
    public void write(byte  b[], int  off, int  len);§2.15.5
    public abstract void write(int  b); §2.15.6
}

This class is an abstract class that is the superclass of all classes representing an output stream of 
bytes.

Applications that need to define a subclass of OutputStream must always provide at least a method 
that writes one byte of output (I-§2.15.6). 
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OutputStream.OutputStream
    

public OutputStream()

The default constructor.
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OutputStream.close
    

public void close()
throws IOException

Closes this output stream and releases any system resources associated with this stream.

The close method of OutputStream does nothing.

Throws

IOException    (I-§2.29)
If an I/O error occurs.
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OutputStream.flush
    

public void flush()
throws IOException

Flushes this output stream and forces any buffered output bytes to be written out.

The flush method of OutputStream does nothing.

Throws

IOException    (I-§2.29)
If an I/O error occurs.
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OutputStream.write
    

public void write(byte  b[])
throws IOException

Writes b.length bytes from the specified byte array to this output stream. 

The write method of OutputStream calls the write method of three arguments (I-§2.15.5) 
with the three arguments b, 0, and b.length.

Parameters:

b- the data 
Throws

IOException    (I-§2.29)
If an I/O error occurs.

public void write(byte  b[], int  off, int  len)
throws IOException

Writes len bytes from the specified byte array starting at offset off to this output stream.

The write method of OutputStream calls the write method of one argument on each of the 
bytes to be written out. Subclasses are encouraged to override this method and provide a 
more efficient implementation.

Parameters:

b- the data 
off- the start offset in the data
len- the number of bytes to write

Throws

IOException    (I-§2.29)
If an I/O error occurs.



public abstract void write(int  b)
throws IOException

Writes the specified byte to this output stream.

Subclasses of OutputStream must provide an implementation for this method.

Parameters:

b- the byte
Throws

IOException    (I-§2.29)
If an I/O error occurs.
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§2.16 Class PipedInputStream
 

public  class  java.io.PipedInputStream
    extends  java.io.InputStream  (I-§2.13)
{
        // Constructors
    public PipedInputStream(); §2.16.1
    public PipedInputStream(PipedOutputStream  src); §2.16.2

        // Methods
    public void close(); §2.16.3
    public void connect(PipedOutputStream  src); §2.16.4
    public int read(); §2.16.5
    public int read(byte  b[], int  off, int  len); §2.16.6
}

A piped input stream is the receiving end of a communications pipe. Two threads can communicate 
by having one thread send data through a piped output stream (I-§2.17) and having the other 
thread read the data through a piped input stream.
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PipedInputStream.PipedInputStream
    

public PipedInputStream()

Creates a piped input stream that is not yet connected to a piped output stream. It must be 
connected to a piped output stream, either by the receiver (I-§2.16.4) or the sender (I-
§2.17.4), before being used.

public PipedInputStream(PipedOutputStream  src)
throws IOException

Creates a piped input stream connected to the specified piped output stream.

Parameters:

src- the stream to connect to

Throws

IOException    (I-§2.29)
If an I/O error occurs.
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PipedInputStream.close
    

public void close()
throws IOException

Closes this piped input stream and releases any system resources associated with the stream.

Throws

IOException    (I-§2.29)
If an I/O error occurs.

Overrides:

close in class InputStream    (I-§2.13.3).
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PipedInputStream.connect
    

public void connect(PipedOutputStream  src)
throws IOException

Connects this piped input stream to a sender.

Parameters:

src- the piped output stream to connect to

Throws

IOException    (I-§2.29)
If an I/O error occurs.
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PipedInputStream.read
    

public int read()
throws IOException

Reads the next byte of data from this piped input stream. The value byte is returned as an int in
the range 0 to 255. If no byte is available because this end of the stream has been reached, the
value -1 is returned. This method blocks until input data is available, the end of the stream is 
detected, or an exception is thrown.

Returns:

the next byte of data, or -1 if the end of the stream is reached.

Throws

IOException    (I-§2.29)
If the pipe is broken.

Overrides:

read in class InputStream    (I-§2.13.6).

public int read(byte  b[], int  off, int  len)
throws IOException

Reads up to len bytes of data from this piped input stream into an array of bytes. This 
method blocks until at least one byte of input is available.

Parameters:

b- the buffer into which the data is read
off- the start offset of the data
len- the maximum number of bytes read

Returns:

the total number of bytes read into the buffer, or -1 is there is no more data because the end of 
the stream has been reached.

Throws

IOException    (I-§2.29)
If an I/O error occurs.

Overrides:

read in class InputStream    (I-§2.13.8).
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§2.17 Class PipedOutputStream
 

public  class  java.io.PipedOutputStream
    extends  java.io.OutputStream  (I-§2.15)
{
        // Constructors
    public PipedOutputStream(); §2.17.1
    public PipedOutputStream(PipedInputStream  snk); §2.17.2

        // Methods
    public void close(); §2.17.3
    public void connect(PipedInputStream  snk);§2.17.4
    public void write(byte  b[], int  off, int  len);§2.17.5
    public void write(int  b); §2.17.6
}

A piped output stream is the sending end of a communications pipe. Two threads can communicate 
by having one thread send data through a piped output stream (I-§2.16) and having the other 
thread read the data through a piped input stream.
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PipedOutputStream.PipedOutputStream
    

public PipedOutputStream()

Creates a piped output stream that is not yet connected to a piped input stream. It must be 
connected to a piped input stream, either by the receiver (I-§2.16.4) or the sender (I-
§2.17.4), before being used.

public PipedOutputStream(PipedInputStream  snk)
throws IOException

Creates a piped output stream connected to the specified piped input stream.

Parameters:

snk- the piped input stream to connect to

Throws

IOException    (I-§2.29)
If an I/O error occurs.
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PipedOutputStream.close
    

public void close()
throws IOException

Closes this piped output stream and releases any system resources associated with this 
stream.

Throws

IOException    (I-§2.29)
If an I/O error occurs.

Overrides:

close in class OutputStream    (I-§2.15.2).
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PipedOutputStream.connect
    

public void connect(PipedInputStream  snk)
throws IOException

Connects this piped output stream to a receiver

Parameters:

snk- the piped output stream to connect to

Throws

IOException    (I-§2.29)
If an I/O error occurs.
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PipedOutputStream.write
    

public void write(byte  b[], int  off, int  len)
throws IOException

Writes len bytes from the specified byte array starting at offset off to this piped output stream.

Parameters:

b- the data 
off- the start offset in the data
len- the number of bytes to write

Throws

IOException    (I-§2.29)
If an I/O error occurs.

Overrides:

write in class OutputStream    (I-§2.15.5).

public void write(int  b)
throws IOException

Writes the specified byte to the piped output stream.

Parameters:

b- the byte to be written
Throws

IOException    (I-§2.29)
If an I/O error occurs.

Overrides:

write in class OutputStream    (I-§2.15.6).
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§2.18 Class PrintStream
 

public  class  java.io.PrintStream
    extends  java.io.FilterOutputStream  (I-§2.12)
{
        // Constructors
    public PrintStream(OutputStream  out); §2.18.1
    public PrintStream(OutputStream  out, boolean  autoflush); §2.18.2

        // Methods
    public boolean checkError(); §2.18.3
    public void close(); §2.18.4
    public void flush(); §2.18.5
    public void print(boolean  b); §2.18.6
    public void print(char  c); §2.18.7
    public void print(char  s[]); §2.18.8
    public void print(double  d); §2.18.9
    public void print(float  f); §2.18.10
    public void print(int  i); §2.18.11
    public void print(long  l); §2.18.12
    public void print(Object  obj);§2.18.13
    public void print(String  s); §2.18.14
    public void println(); §2.18.15
    public void println(boolean  b); §2.18.16
    public void println(char  c); §2.18.17
    public void println(char  s[]);§2.18.18
    public void println(double  d);§2.18.19
    public void println(float  f); §2.18.20
    public void println(int  i); §2.18.21
    public void println(long  l); §2.18.22
    public void println(Object  obj); §2.18.23
    public void println(String  s);§2.18.24
    public void write(byte  b[], int  off, int  len);§2.18.25
    public void write(int  b); §2.18.26
}

A print stream implements an output stream filter that provides convenient methods for printing types 
other than bytes and arrays of bytes.

In addition, the print stream overrides many of the InputStream methods so as not to throw an 
IOException. Instead, an I/O exception causes an internal flag to be set, which the application can 
check by a call to the checkError method (I-§2.18.3). 
Only the lower 8 bits of any 16-bit quantity are printed to the stream.

An application can specify at creation time whether a print stream should be flushed every time a 
newline character is written.

Following are some examples of the use of a print stream:



 

System.out.println("Hello  world!");
System.out.print("x  =  ");
System.out.println(x);
System.out.println("y  =  "  +  y);

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



PrintStream.PrintStream
    

public PrintStream(OutputStream  out)

Constructs a new print stream that writes its output to the specified underlying output stream (I-
§2.12.1).

Parameters:

out- the underlying output stream

public

PrintStream(OutputStream  out, boolean  autoflush)

Constructs a new print stream that writes its output to the specified underlying output stream (I-
§2.12.1). In addition, if the autoflush flag is true, then the underlying output stream's flush 
method is called any time a newline character is printed.

Parameters:

out- the underlying output stream
autoflush- if true the stream automatically flushes its output when a newline character is 
printed
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PrintStream.checkError
    

public boolean checkError()

Flushes this print stream's underlying output stream, and returns a boolean indicating if there 
has been an error on the underlying output stream.

Errors are cumulative; once the print stream has encounted an error, this method will continue 
to return true on all successive calls. 

Returns:

true if the print stream has ever encountered an error on the output stream; false otherwise.
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PrintStream.close
    

public void close()

Closes this print stream and releases any resources associated with the underlying output 
stream.

The close method of PrintStream calls the close method (I-§2.15.2) of its underlying output
stream (I-§2.12.1). However, if that close method throws an IOException, this method 
catches that exception and indicates, instead, that the underlying stream has received an 
error (see I-§2.18.3).

Overrides:

close in class FilterOutputStream    (I-§2.12.3).
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PrintStream.flush
    

public void flush()

Flushes this print stream. This forces any buffered output bytes to be written to the underlying 
stream.

The flush method of PrintStream calls the flush method (I-§2.15.3) of its underlying output 
stream (I-§2.12.1). However, if that flush method throws an IOException, this method 
catches that exception and indicates, instead, that the underlying stream has received an 
error (see I-§2.18.3).

Overrides:

flush in class FilterOutputStream    (I-§2.12.4).
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PrintStream.print
    

public void print(boolean  b)

Prints the string "true" to the underlying output stream (I-§2.12.1) if the value of the boolean 
argument is true; otherwise, prints the string "false" to the underlying output stream.

Parameters:

b- a boolean to be printed

public void print(char  c)

Prints the low eight bits of the character argument to this print stream's underlying output 
stream (I-§2.12.1).

Parameters:

c- a char to be printed

public void print(char  s[])

Prints the low eight bits of each of the characters in the character array to this print stream's 
underlying output stream (I-§2.12.1).

Parameters:

s- an array of chars to be printed

public void print(double  d)

Prints the string representation of the double to this print stream's underlying output stream (I-
§2.12.1). The string representation is identical to the one returned by the toString method (I-
§1.6.21) of class Double with the argument d.



Parameters:

d- a double to be printed

public void print(float  f)

Prints the string representation of the float to this print stream's underlying output stream (I-
§2.12.1). The string representation is identical to the one returned by the toString method (I-
§1.7.22) of class Float with the argument f.

Parameters:

f- a float to be printed

public void print(int  i)

Prints the string representation of the int to this print stream's underlying output stream (I-
§2.12.1). The string representation is identical to the one returned by the toString method (I-
§1.8.20) of class Integer with the argument i.

Parameters:

i- an int to be printed

public void print(long  l)

Prints the string representation of the long to this print stream's underlying output stream (I-
§2.12.1). The string representation is identical to the one returned by the toString method (I-
§1.9.20) of class Long with the argument l.

Parameters:

l- a long to be printed.



public void print(Object  obj)

Prints the string representation of the Object to this print stream's underlying output stream (I-
§2.12.1). The string representation is identical to the one returned by calling the Object 
argument's toString method (I-§1.12.9).

Parameters:

obj- an Object to be printed

public void print(String  s)

If the string argument is null, the string "null" is printed to this print stream's underlying output 
stream. Otherwise, the low eight bits of each of the characters in the string is printed to the 
underlying output stream (I-§2.12.1).

Parameters:

s- a String to be printed
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PrintStream.println
    

public void println()

Prints a newline character to this print stream's underlying output stream (I-§2.12.1).

public void println(boolean  b)

Prints the string "true" followed by a newline character to this print stream's underlying output 
stream if the value of the boolean argument is true; otherwise, prints the string "false" 
followed by a newline character to the underlying output stream (I-§2.12.1).

Parameters:

b- a boolean to be printed

public void println(char  c)

Prints the low eight bits of the character argument followed by a newline characer to this print 
stream's underlying output stream (I-§2.12.1).

Parameters:

c- a char to be printed

public void println(char  s[])

Prints the low eight bits of each of the characters in the character array, followed by a newline 
character, to this print stream's underlying output stream (I-§2.12.1).

Parameters:

s- an array of characters to be printed



public void println(double  d)

Prints the string representation of the double followed by a newline to this print stream's 
underlying output stream (I-§2.12.1). The string representation is identical to the one returned
by the toString method (I-§1.6.21) of class Double with the argument d.

Parameters:

d- a double to be printed

public void println(float  f)

Prints the string representation of the float followed by a newline to this print stream's 
underlying output stream (I-§2.12.1). The string representation is identical to the one returned
by the toString method (I-§1.8.20) of class Integer with the argument f.

Parameters:

f- a float to be printed

public void println(int  i)

Prints the string representation of the int followed by a newline to this print stream's underlying 
output stream (I-§2.12.1). The string representation is identical to the one returned by the 
toString method (I-§1.8.20) of class Integer with the argument i.

Parameters:

i- an int to be printed

public void println(long  l)

Prints the string representation of the long followed by a newline to this print stream's 
underlying output stream (I-§2.12.1). The string representation is identical to the one returned
by the toString method (I-§1.9.20) of class Long with the argument l.



Parameters:

l- a long to be printed

public void println(Object  obj)

Prints the string representation of the Object followed by a newline to this print stream's 
underlying output stream (I-§2.12.1). The string representation is identical to the one returned
by calling the Object argument's toString method (I-§1.12.9).

Parameters:

obj- an Object to be printed

public void println(String  s)

If the string argument is null, the string "null" followed by a newline character is printed to this 
print stream's underlying output stream. Otherwise, the low eight bits of each of the characters 
in the string, followed by a newline character, is printed to the underlying output stream (I-
§2.12.1).

Parameters:

s- a String to be printed
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PrintStream.write
    

public void write(byte  b[], int  off, int  len)

Writes len bytes from the specified byte array starting at offset off to this print stream's 
underlying output stream (I-§2.12.1).

Parameters:

b- the data 
off- the start offset in the data
len- the number of bytes to write

Overrides:

write in class FilterOutputStream    (I-§2.12.6).

public void write(int  b)

Writes the specified byte to this print stream.

The write method of PrintStream calls the write method of its underlying stream (I-
§2.12.1). In addition, if the character is a newline character and autoflush is turned on, then 
the print stream's flush method (I-§2.18.5) is called.

If any IOException is thrown while writing the byte, the exception is caught, and instead an 
internal error flag is set; the value of the flag can be checked by a call to the checkError 
method (I-§2.18.3)

Parameters:

b- the byte
Overrides:

write in class FilterOutputStream    (I-§2.12.7).
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§2.19 Class PushbackInputStream
 

public  class  java.io.PushbackInputStream
    extends  java.io.FilterInputStream  (I-§2.11)
{
        // Fields
    protected int pushBack; §2.19.1

        // Constructors
    public PushbackInputStream(InputStream  in); §2.19.2

        // Methods
    public int available(); §2.19.3
    public boolean markSupported();§2.19.4
    public int read(); §2.19.5
    public int read(byte  bytes[], int  offset, int length); §2.19.6
    public void unread(int  ch); §2.19.7
}

This class is an input stream filter that provides a one-byte push back buffer. This feature allows an 
application to "unread" the last character that it read. The next time that a read is performed on the 
input stream filter, the "unread" character is re-read.

This functionality is useful in situations where it is useful for a fragment of code to read an 
indefinite number of data bytes that are delimited by particular byte values; after reading the 
terminating byte, the code fragment can "unread" it, so that the next read operation on the input 
stream will re-read the byte that was pushed back.
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PushbackInputStream.pushBack
    

protected int pushBack

A character that has been "unread" and that will be the next byte read. The value -1 indicates 
no character in the buffer.
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PushbackInputStream.PushbackInputStream
    

public PushbackInputStream(InputStream  in)

Constructs a new push back input stream that reads its input from the specified input stream.

Parameters:

in- the underlying input stream
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PushbackInputStream.available
    

public int available()
throws IOException

Determines the number of bytes that can be read from this input stream without blocking.

The available method of PushbackInputStream calls the available method of its underlying 
input stream (I-§2.11.1); it returns that value if there is no character that has been pushed 
back, or that value plus one if there is a character that has been pushed back.

Returns:

the number of bytes that can be read from the input stream without blocking.

Overrides:

available in class FilterInputStream    (I-§2.11.3).
Throws

IOException    (I-§2.29)
If an I/O error occurs.
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PushbackInputStream.markSupported
    

public boolean markSupported()

Determines if the input stream supports the mark (I-§2.13.4) and reset (I-§2.13.9) methods.
The markSupported method of PushbackInputStream always returns false.

Returns:

true if this stream type supports the mark and reset methods; false otherwise.

Overrides:

markSupported in class FilterInputStream    (I-§2.11.6).
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PushbackInputStream.read
    

public int read()
throws IOException

Reads the next byte of data from this input stream. The value byte is returned as an int in the 
range 0 to 255. If no byte is available because the end of the stream has been reached, the 
value -1 is returned. This method blocks until input data is available, the end of the stream is 
detected, or an exception is thrown.

The read method of PushbackInputStream returns the just pushed-back character, if there is 
one, and otherwise calls the the read method of its underlying input stream (I-§2.13.6) and 
returns whatever value that method returns.

Returns:

the next byte of data, or -1 if the end of the stream is reached.

Throws

IOException    (I-§2.29)
If an I/O error occurs.

Overrides:

read in class FilterInputStream    (I-§2.11.7).

public int read(byte  bytes[], int  offset, int  length)
throws IOException

Reads up to len bytes of data from this input stream into an array of bytes. This method 
blocks until at least one byte of input is available.

Parameters:

b- the buffer into which the data is read
off- the start offset of the data
len- the maximum number of bytes read

Returns:

the total number of bytes read into the buffer, or -1 is there is no more data because the end of 
the stream has been reached.

Throws

IOException    (I-§2.29)



If an I/O error occurs.

Overrides:

read in class FilterInputStream    (I-§2.11.9).
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PushbackInputStream.unread
    

public void unread(int  ch)
throws IOException

Pushes back a character so that it is read again by the next call to the read method on this 
input stream.

Parameters:

ch- the character to push back
Throws

IOException    (I-§2.29)
If the application attempts to push back a character before the previously pushed back 
character has been read.
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§2.20 Class RandomAccessFile
 

public  class  java.io.RandomAccessFile
    extends  java.lang.Object  (I-§1.12)
    implements java.io.DataOutput  (I-§2.25),
               java.io.DataInput  (I-§2.24)
{
        // Constructors
    public RandomAccessFile(File  file, String  mode); §2.20.1
    public RandomAccessFile(String  name, String  mode); §2.20.2

        // Methods
    public void close(); §2.20.3
    public final FileDescriptor getFD(); §2.20.4
    public long getFilePointer(); §2.20.5
    public long length(); §2.20.6
    public int read(); §2.20.7
    public int read(byte  b[]); §2.20.8
    public int read(byte  b[], int  off, int  len); §2.20.9
    public final boolean readBoolean(); §2.20.10
    public final byte readByte(); §2.20.11
    public final char readChar(); §2.20.12
    public final double readDouble(); §2.20.13
    public final float readFloat();§2.20.14
    public final void readFully(byte  b[]); §2.20.15
    public final void readFully(byte  b[], int  off, int  len); §2.20.16
    public final int readInt(); §2.20.17
    public final String readLine();§2.20.18
    public final long readLong(); §2.20.19
    public final short readShort();§2.20.20
    public final int readUnsignedByte(); §2.20.21
    public final int readUnsignedShort();§2.20.22
    public final String readUTF(); §2.20.23
    public void seek(long  pos); §2.20.24
    public int skipBytes(int  n); §2.20.25
    public void write(byte  b[]); §2.20.26
    public void write(byte  b[], int  off, int  len);§2.20.27
    public void write(int  b); §2.20.28
    public final void writeBoolean(boolean  v);§2.20.29
    public final void writeByte(int  v); §2.20.30
    public final void writeBytes(String  s); §2.20.31
    public final void writeChar(int  v); §2.20.32
    public final void writeChars(String  s); §2.20.33
    public final void writeDouble(double  v); §2.20.34
    public final void writeFloat(float  v); §2.20.35



    public final void writeInt(int  v); §2.20.36
    public final void writeLong(long  v);§2.20.37
    public final void writeShort(int  v);§2.20.38
    public final void writeUTF(String  str); §2.20.39
}

Instances of this class support both reading and writing to a random access file. An application can 
modify the position in the file at which the next read or write occurs.
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RandomAccessFile.RandomAccessFile
    

public RandomAccessFile(File  file, String  mode)
throws IOException

Creates a random access file stream to read from, and optionally to write to, the file specified 
by the File argument.

The mode argument must either be equal to "r" or to "rw," indicating either to open the file for 
input, or for both input and output, respectively.

Parameters:

file- the file object
mode- the access mode

Throws

IOException    (I-§2.29)
If an I/O error occurs.

Throws

IllegalArgumentException    (I-§1.32)
If the mode argument is not equal to "r" or to "rw."

Throws

SecurityException    (I-§1.43)
If a security manager exists, its checkRead method (I-§1.15.19) is called with the path 
name (I-§2.7.16) of the File argument to see if the application is allowed read access to the 
file. If the mode argument is equal to "rw", its checkWrite method (I-§1.15.19) is also 
called with the path name to see if the application is allowed write access to the file.

public RandomAccessFile(String  name, String  mode)
throws IOException

Creates an random access file stream to read from, and optionally to write to, a file with the 
specified name.

The mode argument must either be equal to "r" or "rw," indicating either to open the file for 
input or for both input and output. 



Parameters:

name- the system dependent file name

mode- the access mode

Throws

IOException    (I-§2.29)
If an I/O error occurs.

Throws

IllegalArgumentException    (I-§1.32)
If the mode argument is not equal to "r" or to "rw."

Throws

SecurityException    (I-§1.43)
If a security manager exists, its checkRead method (I-§1.15.19) is called with the name 
argument to see if the application is allowed read access to the file. If the mode argument is
equal to "rw," its checkWrite method (I-§1.15.19) is also called with the name argument to 
see if the application is allowed write access to the file. Either of these may result in a security 
exception (I-§1.43).
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RandomAccessFile.close
    

public void close()
throws IOException

Closes this random access file stream and releases any system resources associated with the 
stream.

Throws

IOException    (I-§2.29)
If an I/O error occurs.
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RandomAccessFile.getFD
    

public final FileDescriptor getFD()
throws IOException

Returns:

the file descriptor object (I-§2.8) associated with this stream.

Throws

IOException    (I-§2.29)
If an I/O error occurs.
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RandomAccessFile.getFilePointer
    

public long getFilePointer()
throws IOException

Returns the current offset in this file.

Returns:

the offset from the beginning of the file, in bytes, at which the next read or write occurs.

Throws

IOException    (I-§2.29)
If an I/O error occurs.
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RandomAccessFile.length
    

public long length()
throws IOException

Returns:

the length of this file.

Throws

IOException    (I-§2.29)
If an I/O error occurs.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



RandomAccessFile.read
    

public int read() 
throws IOException

Reads a byte of data from this file. This method blocks if no input is yet available.

Returns:

the next byte of data, or -1 if the end of the file is reached.

Throws

IOException    (I-§2.29)
If an I/O error occurs.

public int read(byte  b[])
throws IOException

Reads up to b.length bytes of data from this file into an array of bytes. This method blocks until
at least one byte of input is available.

Parameters:

b- the buffer into which the data is read
Returns:

the total number of bytes read into the buffer, or -1 is there is no more data because the end of 
this file has been reached.

Throws

IOException    (I-§2.29)
If an I/O error occurs.

public int read(byte  b[], int  off, int  len)
throws IOException

Reads up to len bytes of data from this file into an array of bytes. This method blocks until at 
least one byte of input is available.

Parameters:

b- the buffer into which the data is read



off- the start offset of the data
len- the maximum number of bytes read

Returns:

the total number of bytes read into the buffer, or -1 is there is no more data because the end of 
the file has been reached.

Throws

IOException    (I-§2.29)
If an I/O error occurs.
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RandomAccessFile.readBoolean
    

public final boolean readBoolean()
throws IOException

Reads a boolean from this file. This method reads a single byte from the file. A value of 0 
represents false. Any other value represents true. This method blocks until the byte is read, the 
end of the stream is detected, or an exception is thrown.

Returns:

the boolean value read.

Throws

EOFException    (I-§2.24)
If this file has reached the end.

Throws

IOException    (I-§2.29)
If an I/O error occurs.
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RandomAccessFile.readByte
    

public final byte readByte()
throws IOException

Reads a signed 8-bit value from this file. This method reads a byte from the file. If the byte 
read is b, where 0 is less than or equal to b is less than or equal to 255, 
then the result is:

(byte)(b)

This method blocks until the byte is read, the end of the stream is detected, or an exception is 
thrown.

Returns:

the next byte of this file as a signed 8-bit byte.

Throws

EOFException    (I-§2.24)
If this file has reached the end.

Throws

IOException    (I-§2.29)
If an I/O error occurs.
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RandomAccessFile.readChar
    

public final char readChar()
throws IOException

Reads a Unicode character from this file. This method reads two bytes from the file. If the 
bytes read, in order, are b1 and b2, where 0 is less than or equal to b1, b2 is 
less than or equal to 255, then the result is equal to: 

(char)((b1 << 8) | b2)
This method blocks until the two bytes are read, the end of the stream is detected, or an 
exception is thrown.

Returns:

the next two bytes of this file as an Unicode character.
Throws

EOFException    (I-§2.24)
If this file reaches the end before reading two bytes.

Throws

IOException    (I-§2.29)
If an I/O error occurs.
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RandomAccessFile.readDouble
    

public final double readDouble()
throws IOException

Reads a double from this file. This method reads a long value as if by the readLong method 
(I-§2.20.19) and then converts that long to a double using the longBitsToDouble method (I-
§1.6.18) in class Double.

This method blocks until either the eight bytes are read, the end of the stream is detected, or an 
exception is thrown.

Returns:

the next eight bytes of this file, interpreted as a double.

Throws

EOFException    (I-§2.24)
If this file reaches the end before reading eight bytes.

Throws

IOException    (I-§2.29)
If an I/O error occurs.
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RandomAccessFile.readFloat
    

public final float readFloat()
throws IOException

Reads a float from this file. This method reads an int value as if by the readInt method (I-
§2.20.17)and then converts that int to a float using the intBitsToFloat method (I-§1.7.14)    
in class Float.

This method blocks until the four bytes are read, the end of the stream is detected, or an 
exception is thrown.

Returns:

the next four bytes of this file, interpreted as a float.

Throws

EOFException    (I-§2.24)
If this file reaches the end before reading four bytes.

Throws

IOException    (I-§2.29)
If an I/O error occurs.
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RandomAccessFile.readFully
    

public final void readFully(byte  b[])
throws IOException

Reads b.length bytes from this file into the byte array. This method reads repeatedly from the
file until all the bytes are read. This method blocks until all the bytes are read, the end of the 
stream is detected, or an exception is thrown.

Parameters:

b- the buffer into which the data is read
Throws

EOFException    (I-§2.24)
If this file reaches the end before reading all the bytes.

Throws

IOException    (I-§2.29)
If an I/O error occurs.

public final void readFully(byte  b[], int  off, int  len)
throws IOException

Reads exactly len bytes from this file into the byte array. This method reads repeatedly from 
the file until all the bytes are read. This method blocks until either all the bytes are read, the 
end of the stream is detected, or an exception is thrown.

Parameters:

b- the buffer into which the data is read
off- the start offset of the data
len- the number of bytes to read read

Throws

EOFException    (I-§2.24)
If this file reaches the end before reading all the bytes.

Throws

IOException    (I-§2.29)
If an I/O error occurs.
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RandomAccessFile.readInt
    

public final int readInt()
throws IOException

Reads a signed 32-bit integer from this file. This method reads four bytes from the file. If the 
bytes read, in order, are b1, b2, b3, and b4 where 0 is less than or equal to b1, 
b2, b3, b4 is less than or equal to 255, then the result is equal to

(b1 << 24) | (b2 << 16) + (b3 << 8) + b4
This method blocks until the four bytes are read, the end of the stream is detected, or an 
exception is thrown.

Returns:

the next four bytes of this file, interpreted as an int.

Throws

EOFException    (I-§2.24)
If this file reaches the end before reading four bytes.

Throws

IOException    (I-§2.29)
If an I/O error occurs.
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RandomAccessFile.readLine
    

public final String readLine()
throws IOException

Reads the next line of text from this file. This method successively reads bytes from the file 
until it reaches the end of a line of text.

A line of text is terminated by a carriage return character ('\r'), a newline character ('\n'), a 
carriage return character immediately followed by a newline character, or the end of the 
input stream. The line-terminating character(s), if any, are included as part of the string 
returned.

This method blocks until a newline character is read, a carriage return and the byte following it 
are read (to see if it is a newline), the end of the stream is detected, or an exception is thrown.

Returns:

the next line of text from this file.

Throws

IOException    (I-§2.29)
If an I/O error occurs.
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RandomAccessFile.readLong
    

public final long readLong()
throws IOException

Reads a signed 64-bit integer from this file. This method reads eight bytes from the file. If the 
bytes read, in order, are b1, b2, b3, b4, b5, b6, b7, and b8, where:

0 is less than or equal to b1, b2, b3, b4, b5, b6, b7, b8 is 
less than or equal to 255

then the result is equal to:

((long)b1 << 56) + ((long)b2 << 48) 
+ ((long)b3 << 40) + ((long)b4 << 32)
+ ((long)b5 << 24) + ((long)b6 << 16) 
+  ((long)b7 << 8) + b8

This method blocks until the eight bytes are read, the end of the stream is detected, or an 
exception is thrown.

Returns:

the next eight bytes of this file, interpreted as a long.

Throws

EOFException    (I-§2.24)
If this file reaches the end before reading eight bytes.

Throws

IOException    (I-§2.29)
If an I/O error occurs.
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RandomAccessFile.readShort
    

public final short readShort()
throws IOException

Reads a signed 16-bit number from this file. The method reads two bytes from this file. If the 
two bytes read, in order, are b1 and b2, where each of the two values is between 0 and 255, 
inclusive, then the result is equal to:

This method blocks until the two bytes are read, the end of the stream is detected, or an 
exception is thrown.

Returns:

the next two bytes of this file, interpreted as a signed 16-bit number.

Throws

EOFException    (I-§2.24)
If this file reaches the end before reading two bytes.

Throws

IOException    (I-§2.29)
If an I/O error occurs.
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RandomAccessFile.readUnsignedByte
    

public final int readUnsignedByte()
throws IOException

Reads an unsigned 8-bit number from this file This method reads a byte from this file and 
returns that byte.

This method blocks until the byte is read, the end of the stream is detected, or an exception is 
thrown.

Returns:

the next byte of this file, interpreted as an unsigned 8-bit number.

Throws

EOFException    (I-§2.24)
If this file has reached the end.

Throws

IOException    (I-§2.29)
If an I/O error occurs.
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RandomAccessFile.readUnsignedShort
    

public final int readUnsignedShort()
throws IOException

Reads an unsigned 16-bit number from this file. This method reads two bytes from the file. If 
the bytes read, in order, are b1 and b2, where 0 is less than or equal to b1, b2 is
less than or equal to 255, then the result is equal to:

This method blocks until the two bytes are read, the end of the stream is detected, or an 
exception is thrown.

Returns:

the next two bytes of this file, interprted as an unsigned 16-bit integer.

Throws

EOFException    (I-§2.24)
If this file reaches the end before reading two bytes.

Throws

IOException    (I-§2.29)
If an I/O error occurs.
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RandomAccessFile.readUTF
    

public final String readUTF()
throws IOException

Reads in a string from this file. The string has been encoded using a modified using a modified 
UTF-8 format.

The first two bytes from are read as if by readUnsignedShort (I-§2.20.22). This values gives 
the number of following bytes that are in the encoded string. (Note: not the length of the 
resuling string). The following bytes are then interpreted as bytes encoding characters in the 
UTF-8 format (page    I-225) and are converted into characters.

This method blocks until all the bytes are read, the end of the stream is detected, or an 
exception is thrown.

Returns:

a Unicode string.

Throws

EOFException    (I-§2.24)
If this file reaches the end before reading all the bytes.

Throws

UTFDataFormatException    (I-§2.31)
If the bytes do not represent a valid UTF-8 encoding of a Unicode string.

Throws

IOException    (I-§2.29)
If an I/O error occurs.
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RandomAccessFile.seek
    

public void seek(long  pos)
throws IOException

Sets the offset from the beginning of this file at which the next read or write occurs.

Parameters:

pos- the absolute position
Throws

IOException    (I-§2.29)
If an I/O error occurs.
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RandomAccessFile.skipBytes
    

public int skipBytes(int  n)
throws IOException

Skips exactly n bytes of input.

This method blocks until all the bytes are skipped, the end of the stream is detected, or an 
exception is thrown.

Parameters:

n- the number of bytes to be skipped

Returns:

the number of bytes skipped, which is always n.

Throws

EOFException    (I-§2.24)
If this file reaches the end before skipping all the bytes.

Throws

IOException    (I-§2.29)
If an I/O error occurs.
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RandomAccessFile.write
    

public void write(byte  b[])
throws IOException

Writes b.length bytes from the specified byte array starting at offset off to this file.

Parameters:

b- the data 
Throws

IOException    (I-§2.29)
If an I/O error occurs.

public void write(byte  b[], int  off, int  len)
throws IOException

Writes len bytes from the specified byte array starting at offset off to this file.

Parameters:

b- the data 
off- the start offset in the data
len- the number of bytes to write

Throws

IOException    (I-§2.29)
If an I/O error occurs.

public void write(int  b)
throws IOException

Writes the specified byte to this file

Parameters:

b- the byte to be written
Throws

IOException    (I-§2.29)



If an I/O error occurs.
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RandomAccessFile.writeBoolean
    

public final void writeBoolean(boolean  v)
throws IOException

Writes a boolean to the file as a one-byte value. The value true is written out as the value 
(byte)1; the value false is written out as the value (byte)0.

Parameters:

v- a boolean value to be written
Throws

IOException    (I-§2.29)
If an I/O error occurs.
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RandomAccessFile.writeByte
    

public final void writeByte(int  v)
throws IOException

Writes out a byte to the file as a one-byte value.

Parameters:

v- a byte value to be written
Throws

IOException    (I-§2.29)
If an I/O error occurs.
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RandomAccessFile.writeBytes
    

public final void writeBytes(String  s)
throws IOException

Writes out the string to the file as a sequence of bytes. Each character in the string is written 
out, in sequence, by discarding its high eight bits.

Parameters:

s- a string of bytes to be written
Throws

IOException    (I-§2.29)
If an I/O error occurs.
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RandomAccessFile.writeChar
    

public final void writeChar(int  v)
throws IOException

Writes a char to the file as a two-byte value, high byte first.

Parameters:

v- a char value to be written
Throws

IOException    (I-§2.29)
If an I/O error occurs.
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RandomAccessFile.writeChars
    

public final void writeChars(String  s)
throws IOException

Writes a string to the file as a sequence of characters. Each character is written to the data 
output stream as if by the writeChar method (I-§2.20.32).

Parameters:

s- a String value to be written
Throws

IOException    (I-§2.29)
If an I/O error occurs.
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RandomAccessFile.writeDouble
    

public final void writeDouble(double  v)
throws IOException

Converts the double argument to a long using the doubleToLongBits method (I-§1.6.8)in 
class Double, and then writes that long value to the file as an eight-byte quantity, high-byte first.

Parameters:

v- a double value to be written
Throws

IOException    (I-§2.29)
If an I/O error occurs.
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RandomAccessFile.writeFloat
    

public final void writeFloat(float  v)
throws IOException

Converts the float argument to an int using the floatToIntBits method (I-§1.7.11)in class 
Float, and then writes that int value to the file as a four-byte quantity, high-byte first.

Parameters:

v- a float value to be written
Throws

IOException    (I-§2.29)
If an I/O error occurs.
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RandomAccessFile.writeInt
    

public final void writeInt(int  v)
throws IOException

Writes an int to the file as four bytes, high-byte first.

Parameters:

v- an int to be written
Throws

IOException    (I-§2.29)
If an I/O error occurs.
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RandomAccessFile.writeLong
    

public final void writeLong(long  v)
throws IOException

Writes a long to the file as eight bytes, high-byte first.

Parameters:

v- a long to be written
Throws

IOException    (I-§2.29)
If an I/O error occurs.
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RandomAccessFile.writeShort
    

public final void writeShort(int  v)
throws IOException

Writes a short to the file as two bytes, high-byte first.

Parameters:

v- a short to be written
Throws

IOException    (I-§2.29)
If an I/O error occurs.
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RandomAccessFile.writeUTF
    

public final void writeUTF(String  str)
throws IOException

Writes out a string to the file using UTF-8 encoding in a machine-independent manner.

First, two bytes are written to the file as if by the writeShort method (I-§2.20.38)giving the 
number of bytes to follow. This value is the number of bytes actually written out, not the length 
of the string. Following the length, each character of the string is output, in sequence, using the 
UTF-8 encoding (page    I-225) for each character.

Parameters:

str- a string to be written
Throws

IOException    (I-§2.29)
If an I/O error occurs.
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§2.21 Class SequenceInputStream
 

public  class  java.io.SequenceInputStream
    extends  java.io.InputStream  (I-§2.13)
{
        // Constructors
    public SequenceInputStream(Enumeration  e);§2.21.1
    public SequenceInputStream(InputStream  s1, InputStream  s2); §2.21.2
     
        // Methods
    public void close(); §2.21.3
    public int read(); §2.21.4
    public int read(byte  buf[], int  pos, int  len);§2.21.5

}

The sequence input stream class allows an application to combine several input streams serially and
make them appear as if they were a single input stream. Each input stream is read from, in turn, until
it reaches the end of the stream. The sequence input stream class then closes that stream and 
automatically switches to the next input stream.
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SequenceInputStream.SequenceInputStream
    

public SequenceInputStream(Enumeration  e)

Constructs a new sequence input stream initialized to the specified enumeration (I-§3.11) of 
input streams. Each object in the enumeration must be an InputStream.

Parameters:

e- an enumeration of input streams

public SequenceInputStream(InputStream  s1, InputStream  s2)

Constructs a new sequence input stream initialized to read first from the input stream s1, and 
then from the input stream s2.
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SequenceInputStream.close
    

public void close()
throws IOException

Closes this input stream and releases any system resources associated with the stream.

The close method of SequenceInputStream calls the close method of both the substream 
from which it is currently reading and the close method of all the substreams that it has not yet
begun to read from.

Throws

IOException    (I-§2.29)
If an I/O error occurs.

Overrides:

close in class InputStream    (I-§2.13.3).
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SequenceInputStream.read
    

public int read()
throws IOException

Reads the next byte of data from this input stream. The byte is returned as an int in the range 0 
to 255. If no byte is available because the end of the stream has been reached, the value -1 is 
returned. This method blocks until input data is available, the end of the stream is detected, or
an exception is thrown.

The read method of SequenceInputStream tries to read one character from the current 
substream. If it reaches the end of the stream, it calls the close method of the current 
substream and begins reading from the next substream.

Returns:

the next byte of data, or -1 if the end of the stream is reached.

Throws

IOException    (I-§2.29)
If an I/O error occurs.

Overrides:

read in class InputStream    (I-§2.13.6).

public int read(byte  buf[], int  pos, int  len)
throws IOException

Reads up to len bytes of data from this input stream into an array of bytes. This method 
blocks until at least one byte of input is available. If the first argument is null, up to len bytes are
read and discarded.

The read method of SequenceInputStream tries to read the data from the current substream. 
If it fails to read any characters because the substream has reached the end of the stream, it 
calls the close method of the current substream and begins reading from the next substream.

Parameters:

b- the buffer into which the data is read
off- the start offset of the data



len- the maximum number of bytes read

Throws

IOException    (I-§2.29)
If an I/O error occurs.

Overrides:

read in class InputStream    (I-§2.13.8).
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§2.22 Class StreamTokenizer
 

public  class  java.io.StreamTokenizer
    extends  java.lang.Object  (I-§1.12)
{
        // Fields
    public double nval;§2.22.1
    public String sval;§2.22.2
    public int ttype; §2.22.3

        // possible values for the ttype field
    public final static int TT_EOF;§2.22.4
    public final static int TT_EOL;§2.22.5
    public final static int TT_NUMBER; §2.22.6
    public final static int TT_WORD; §2.22.7

        // Constructors
    public StreamTokenizer(InputStream  I); §2.22.8

        // Methods
    public void commentChar(int  ch); §2.22.9
    public void eolIsSignificant(boolean  flag);§2.22.10
    public int lineno(); §2.22.11
    public void lowerCaseMode(boolean  fl); §2.22.12
    public int nextToken(); §2.22.13
    public void ordinaryChar(int  ch); §2.22.14
    public void ordinaryChars(int  low, int  hi); §2.22.15
    public void parseNumbers(); §2.22.16
    public void pushBack(); §2.22.17
    public void quoteChar(int  ch);§2.22.18
    public void resetSyntax(); §2.22.19
    public void whitespaceChars(int  low, int  hi); §2.22.20
    public void slashStarComments(boolean  flag); §2.22.21
    public String toString();§2.22.22
    public void whitespaceChars(int  low, int  hi); §2.22.23
    public void wordChars(int  low, int  hi); §2.22.24
}

The StreamTokenizer class takes an input stream and parses it into "tokens," allowing the tokens to
be read one at a time. The parsing process is controlled by a table and a number of flags that can 
be set to various states. The stream tokenizer can recognize identifiers, numbers, quoted strings, 
and various comment styles.

Each byte read from the input stream is regarded as a character in the range '\u0000' through '\
u00FF'. The character value is used to look up five possible attributes of the character: whitespace, 
alphabetic, numeric, string quote, and comment character. Each character can have zero or more of 
these attributes.



In addition an instance has four flags. These flags indicate:

· Whether line terminators are to be returned as tokens or treated as whitespace that merely 
separates tokens.

· Whether C-style comments are to be recognized and skipped.
· Whether C++-style comments are to be recognized and skipped.
· Whether the characters of identifiers are converted to lowercase.

 

A typical application first constructs an instance of this class, sets up the syntax tables, and then 
repeatedly loops calling the nextToken method (I-§2.22.13) in each iteration of the loop until it 
returns the value TT_EOF (I-§2.22.4).
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StreamTokenizer.nval
    

public double nval

If the current token is a number, this field contains the value of that number. The current token 
is a number when the value of the ttype field (I-§2.22.3) is TT_NUMBER (I-§2.22.6).
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StreamTokenizer.sval
    

public String sval

If the current token is a word token, this field contains a string giving the characters of the word 
token. When the current token is a quoted string token, this field contains the body of the string.

The current token is a word when the value of the ttype field (I-§2.22.3) is TT_WORD (I-
§2.22.7). The current token is a quoted string token when the value of the ttype field is a 
quote character (see I-§2.22.18).
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StreamTokenizer.ttype
    

public int ttype

After a call to the nextToken method (I-§2.22.13), this field contains the type of the token 
just read. For a single character token, its value is the single character, converted to an integer. 
For a quoted string token (see I-§2.22.18), its value is the quote character. Otherwise, its 
value is one of the following:

· TT_WORD (I-§2.22.7) indicates that the token is a word.
    

· TT_NUMBER (I-§2.22.6) indicates that the token is a number.

· TT_EOL (I-§2.22.5) indicates that the end of line has been read. The field can only have this 
value if the eolIsSignficant method (I-§2.22.10) has been called with the argument true.

· TT_EOF (I-§2.22.4) indicates that the end of the input stream has been reached.
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StreamTokenizer.TT_EOF
    

public final static int TT_EOF = -1

A constant indicating that the end of the stream has been read.
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StreamTokenizer.TT_EOL
    

public final static int TT_EOL = '\n'

A constant indicating that the end of line has been read.
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StreamTokenizer.TT_NUMBER
    

public final static int TT_NUMBER = -2

A constant indicating that a number has been read.
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StreamTokenizer.TT_WORD
    

public final static int TT_WORD = -3

A constant indicating that a token has been read.
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StreamTokenizer.StreamTokenizer
    

public StreamTokenizer(InputStream  I)

Creates a stream tokenizer that parses the specified input stream. The stream tokenizer is 
initialized to the following default state:

· All byte values 'A' through 'Z', 'a' through 'z', and '\u00A0' through '\u00FF' are considered to be 
alphabetic.

 

· All byte values '\u0000' through '\u0020' are considered to be whitespace.
· '/' is a comment character.
· Single quote '\'' and double quote '"' are string quote characters.
· Numbers are parsed.
· End of lines are not treated as whitespace, not as separate tokens.
· C-style and C++-style comments are not recognized.

 

Parameters:

I- the input stream
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StreamTokenizer.commentChar
    

public void commentChar(int  ch)

Specified that the character argument starts a single line comment. All characters from the 
comment character to the end of the line are ignored by this stream tokenizer. 

Parameters:

ch- the character
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StreamTokenizer.eolIsSignificant
    

public void eolIsSignificant(boolean  flag)

If the flag argument is true, this tokenizer treats end of lines as tokens; the nextToken 
method (I-§2.22.13) returns TT_EOL (I-§2.22.5) and also sets the ttype field (I-§2.22.3) 
to this value when an end-of-line is read.

A line is a sequence of characters ending with either a carriage return character ('\r') or a 
newline character ('\n'). In addition, a carriage return character followed immediately by a 
newline character is treated as a single end-of-line token.

If the flag is false, end of line characters are treated as whitespace and serve only to separate 
tokens.

Parameters:

flag- true indicates that end-of-line characters are separate tokens; false indicates that end-
of-line characters are whitespace
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StreamTokenizer.lineno
    

public int lineno()

Returns:

the current line number of this stream tokenizer.
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StreamTokenizer.lowerCaseMode
    

public void lowerCaseMode(boolean  fl)

If the flag argument is true, then the value in the sval field is lowercased whenever a word 
token is returned (the ttype field (I-§2.22.3) has the value TT_WORD (I-§2.22.7)) by the 
nextToken method (I-§2.22.13) of this tokenizer.

If the flag argument is false, then the sval field is not modified.

Parameters:

fl- true indicates that all word tokens should be lowercase 
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StreamTokenizer.nextToken
    

public int nextToken()
throws IOException

Parses the next token from the input stream of this tokenizer. The type of the next token is 
returned in the ttype field (I-§2.22.3). Additional information about the token may be in the 
nval field (I-§2.22.1) or the sval field (I-§2.22.2) of this tokenizer.

Returns:

The value of the ttype field (I-§2.22.3).
Throws

IOException    (I-§2.29)
If an I/O error occurs.
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StreamTokenizer.ordinaryChar
    

public void ordinaryChar(int  ch)

Specifies that the character argument is "ordinary" in this tokenizer. It removes any special 
significance the character has as a comment character, word component, string delimiter, 
whitespace, or number character. When such a character is encountered by the parser, the 
parser treates it as a single-character token and sets ttype field (I-§2.22.3) to the character 
value.

Parameters:

ch- the character
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StreamTokenizer.ordinaryChars
    

public void ordinaryChars(int  low, int  hi)

Specifies that all characters c in the range low is less than or equal to c is less 
than or equal to high are "ordinary" in this tokenizer. See the ordinaryChar method (I-
§2.22.14) for more information on a character being ordinary.

Parameters:

low- the low end of the range
hi- the high end of the range
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StreamTokenizer.parseNumbers
    

public void parseNumbers()

Specifies that numbers should be parsed by this tokenizer. The syntax table of this tokenizer is 
modified so that each of the twelve characters.

0 1 2 3 4 5 6 7 8 9 . -
has the "numeric" attribute.

When the parser encounters a word token that has the format of a double precision floating 
point number, it treates the token as a number rather than a word, by setting the the ttype field 
(I-§2.22.3) to the value TT_NUMBER (I-§2.22.6) and putting the numeric value of the token
into the nval field (I-§2.22.1).
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StreamTokenizer.pushBack
    

public void pushBack()

Causes the next call to the nextToken method (I-§2.22.13) of this tokenizer to return the 
current value in the ttype field (I-§2.22.3), and not to modify the value in the nval (I-§2.22.1)
or sval (I-§2.22.2) field.
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StreamTokenizer.quoteChar
    

public void quoteChar(int  ch)

Specifies that matching pairs of this character delimit string constants in this tokenizer.

When the nextToken method (I-§2.22.13) encounters a string constant, the ttype field (I-
§2.22.3) is set to the string delimiter and the sval field (I-§2.22.2) is set to the body of the 
string.

If a string quote character is encountered, then a string is recognized, consisting of all 
characters after (but not including) the string quote character, up to (but not including) the next 
occurrence of that same string quote character, or a line terminator, or end-of-file. The usual 
escape sequences such as "\n" and "\t" are recognized and converted to single characters 
as the string is parsed.

Parameters:

ch- the character
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StreamTokenizer.resetSyntax
    

public void resetSyntax()

Resets this tokenizer's syntax table so that all characters are "ordinary." See the ordinaryChar 
method (I-§2.22.14) for more information on a character being ordinary.
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StreamTokenizer.slashSlashComments
    

public void slashSlashComments(boolean  flag)

If the flag argument is true, this stream tokenizer recognizes C++ style comments. Any 
occurrence of two consecutive slash characters ('/') is treated as the beginning of a comment 
that extends to the end of the line.

If the flag argument is false, then C++ style comments are not treated specially.

Parameters:

flag- true indicates to recognize and ignore C++ style comments
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StreamTokenizer.slashStarComments
    

public void slashStarComments(boolean  flag)

If the flag argument is true, this stream tokenizer recognizes C style comments. All text 
between successive occurrences of /* and */ are discarded.

If the flag argument is false, then C style comments are not treated specially.

Parameters:

flag- true indicates to recognize and ignore C style comments
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StreamTokenizer.toString
    

public String toString()

Returns the string representation of the current stream token.

Returns:

a string representation of the token specified by the ttype (I-§2.22.3), nval (I-§2.22.1), and 
sval (I-§2.22.2) fields.

Overrides:

toString in class Object    (I-§1.12.9).
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StreamTokenizer.whitespaceChars
    

public void whitespaceChars(int  low, int  hi)

Specifies that all characters c in the range low is less than or equal to c is less 
than or equal to high are whitespace characters. Whitepsace characters serve only to 
separate tokens in the input stream.

Parameters:

low- the low end of the range
hi- the high end of the range
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StreamTokenizer.wordChars
    

public void wordChars(int  low, int  hi)

Specifies that all characters c in the range low is less than or equal to c is less 
than or equal to high are word constituents. A word token consists of a word 
constitutent followed by zero or more word constituents or number constituents.

Parameters:

low- the low end of the range
hi- the high end of the range
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§2.23 Class StringBufferInputStream
 

public  class  java.io.StringBufferInputStream
    extends  java.io.InputStream  (I-§2.13)
{
        // Fields
    protected String buffer; §2.23.1
    protected int count; §2.23.2
    protected int pos; §2.23.3

        // Constructors
    public StringBufferInputStream(String  s); §2.23.4

        // Methods
    public int available(); §2.23.5
    public int read(); §2.23.6
    public int read(byte  b[], int  off, int  len); §2.23.7
    public void reset(); §2.23.8
    public long skip(long  n); §2.23.9
}

This class allows an application to create an input stream in which the bytes read are supplied by the
contents of a string. Applications can also read bytes from a byte array by using a 
ByteArrayInputStream (I-§2.3).
Only the low eight bits of each character in the string are used by this class.
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StringBufferInputStream.buffer
    

protected String buffer

The string from which bytes are read. 
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StringBufferInputStream.count
    

protected int count

The number of valid characters in the input stream buffer (I-§2.23.1).
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StringBufferInputStream.pos
    

protected int pos

The index of the next character to read from the input stream buffer (I-§2.23.1).
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StringBufferInputStream.StringBufferInputStream
    

public StringBufferInputStream(String  s)

Creates a string input stream to read data from the specified string.

Parameters:

s- the underlying input buffer
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StringBufferInputStream.available
    

public int available()

Determines the number of bytes that can be read from the input stream without blocking.

Returns:

the value of count - pos, which is the number of bytes remaining to be read from the input 
buffer. 

Overrides:

available in class InputStream    (I-§2.13.2).
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StringBufferInputStream.read
    

public int read()

Reads the next byte of data from this input stream. The value byte is returned as an int in the 
range 0 to 255. If no byte is available because the end of the stream has been reached, the 
value -1 is returned. 

The read method of StringBufferInputStream cannot block. It returns the low 8 bits of the next 
character in this input stream's buffer. 

Returns:

the next byte of data, or -1 if the end of the stream is reached.

Overrides:

read in class InputStream    (I-§2.13.6).

public int read(byte  b[], int  off, int  len)

Reads up to len bytes of data from this input stream into an array of bytes. 

The read method of StringBufferInputStream cannot block. It copies the low 8-bits from the 
characters in this input stream's buffer into the byte array argument.

Parameters:

b- the buffer into which the data is read
off- the start offset of the data
len- the maximum number of bytes read

Returns:

the total number of bytes read into the buffer, or -1 is there is no more data because the end of 
the stream has been reached.

Overrides:

read in class InputStream    (I-§2.13.8).
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StringBufferInputStream.reset
    

public void reset()

Resets the input stream to begin reading from the first character of this input stream's 
underlying buffer.

Overrides:

reset in class InputStream    (I-§2.13.9).
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StringBufferInputStream.skip
    

public long skip(long  n)

Skips n bytes of input from this input stream. Fewer bytes might be skipped if the end of the 
input stream is reached.

Parameters:

n- the number of bytes to be skipped

Returns:

the actual number of bytes skipped.

Overrides:

skip in class InputStream    (I-§2.13.10).
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§2.24 Interface DataInput
 

public  interface  java.io.DataInput
{
        // Methods
    public abstract boolean readBoolean(); §
    public abstract byte readByte(); §2.24.2
    public abstract char readChar(); §2.24.3
    public abstract double readDouble(); §2.24.4
    public abstract float readFloat(); §2.24.5
    public abstract void readFully(byte  b[]); §2.24.6
    public abstract void §2.24.7
        readFully(byte  b[], int  off, int  len);
    public abstract int readInt(); §2.24.8
    public abstract String readLine(); §2.24.9
    public abstract long readLong(); §2.24.10
    public abstract short readShort(); §2.24.11
    public abstract int readUnsignedByte(); §2.24.12
    public abstract int readUnsignedShort(); §2.24.13
    public abstract String readUTF(); §2.24.14
    public abstract int skipBytes(int  n); §2.24.15
}

The data input interface is implemented by streams that can read primitive Java data types from a 
stream in a machine-independent manner.

See Also:

DataInputStream    (I-§2.5)
DataOutput    (I-§2.25).
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DataInput.readBoolean
    

public abstract boolean readBoolean()
throws IOException

Reads a boolean value from the input stream.

Returns:

the boolean value read.

Throws

EOFException    (I-§2.24)
If this stream reaches the end before reading all the bytes.

Throws

IOException    (I-§2.29)
If an I/O error occurs.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



DataInput.readByte
    

public abstract byte readByte()
throws IOException

Reads a signed 8-bit value from the input stream.

Returns:

the 8-bit value read.

Throws

EOFException    (I-§2.24)
If this stream reaches the end before reading all the bytes.

Throws

IOException    (I-§2.29)
If an I/O error occurs.
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DataInput.readChar
    

public abstract char readChar()
throws IOException

Reads a Unicode char value from the input stream.

Returns:

the Unicode char read.

Throws

EOFException    (I-§2.24)
If this stream reaches the end before reading all the bytes.

Throws

IOException    (I-§2.29)
If an I/O error occurs.
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DataInput.readDouble
    

public abstract double readDouble()
throws IOException

Reads a double value from the input stream.

Returns:

the double value read.

Throws

EOFException    (I-§2.24)
If this stream reaches the end before reading all the bytes.

Throws

IOException    (I-§2.29)
If an I/O error occurs.
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DataInput.readFloat
    

public abstract float readFloat()
throws IOException

Reads a float value from the input stream, high byte.

Returns:

the float value read.

Throws

EOFException    (I-§2.24)
If this stream reaches the end before reading all the bytes.

Throws

IOException    (I-§2.29)
If an I/O error occurs.
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DataInput.readFully
    

public abstract void readFully(byte  b[])
throws IOException

Reads b.length bytes into the byte array. This method blocks until all the bytes are read.

Parameters:

b- the buffer into which the data is read
Throws

EOFException    (I-§2.24)
If this stream reaches the end before reading all the bytes.

Throws

IOException    (I-§2.29)
If an I/O error occurs.

public abstract void readFully(byte  b[], int  off, int  len)
throws IOException

Reads b.length bytes into the byte array. This method blocks until all the bytes are read.

Parameters:

b- the buffer into which the data is read
Throws

EOFException    (I-§2.24)
If this stream reaches the end before reading all the bytes.

Throws

IOException    (I-§2.29)
If an I/O error occurs.
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DataInput.readInt
    

public abstract int readInt()
throws IOException

Reads an int value from the input stream.

Returns:

the int value read.

Throws

EOFException    (I-§2.24)
If this stream reaches the end before reading all the bytes.

Throws

IOException    (I-§2.29)
If an I/O error occurs.
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DataInput.readLine
    

public abstract String readLine()
throws IOException

Reads the next line of text from the input stream.

Returns:

If this stream reaches the end before reading all the bytes.

Throws

IOException    (I-§2.29)
If an I/O error occurs.
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DataInput.readLong
    

public abstract long readLong()
throws IOException

Reads a long value from the input stream.

Returns:

the long value read.

Throws

EOFException    (I-§2.24)
If this stream reaches the end before reading all the bytes.

Throws

IOException    (I-§2.29)
If an I/O error occurs.
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DataInput.readShort
    

public abstract short readShort()
throws IOException

Reads a 16-bit value from the input stream.

Returns:

the 16-bit value read.

Throws

EOFException    (I-§2.24)
If this stream reaches the end before reading all the bytes.

Throws

IOException    (I-§2.29)
If an I/O error occurs.
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DataInput.readUnsignedByte
    

public abstract int readUnsignedByte()
throws IOException

Reads an unsigned 8-bit value from the input stream.

Returns:

the unsigned 8-bit value read.

Throws

EOFException    (I-§2.24)
If this stream reaches the end before reading all the bytes.

Throws

IOException    (I-§2.29)
If an I/O error occurs.
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DataInput.readUnsignedShort
    

public abstract int readUnsignedShort()
throws IOException

Reads an unsigned 16-bit value from the input stream.

Returns:

the unsigned 16-bit value read.

Throws

EOFException    (I-§2.24)
If this stream reaches the end before reading all the bytes.

Throws

IOException    (I-§2.29)
If an I/O error occurs.
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DataInput.readUTF
    

public abstract String readUTF()
throws IOException

Reads in a string that has been encoded using a modified UTF-8 format. 

Returns:

a Unicode string.

Throws

EOFException    (I-§2.24)
If this stream reaches the end before reading all the bytes.

Throws

UTFDataFormatException    (I-§2.31)
If the bytes do not represent a valid UTF-8 encoding of a string.

Throws

IOException    (I-§2.29)
If an I/O error occurs.
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DataInput.skipBytes
    

public abstract int skipBytes(int  n)
throws IOException

Skips exactly n bytes of input.

Parameters:

n- the number of bytes to be skipped

Returns:

the number of bytes skipped, which is always n.

Throws

EOFException    (I-§2.24)
If this stream reaches the end before skipping all the bytes.

Throws

IOException    (I-§2.29)
If an I/O error occurs.
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§2.25 Interface DataOutput
 

public  interface  java.io.DataOutput
{
        // Methods
    public abstract void write(byte  b[]); §2.25.1
    public abstract void write(byte  b[], int  off, int  len) §2.25.2
    public abstract void write(int  b); §2.25.3
    public abstract void writeBoolean(boolean  v); §2.25.4
    public abstract void writeByte(int  v); §2.25.5
    public abstract void writeBytes(String  s);§2.25.6
    public abstract void writeChar(int  v); §2.25.7
    public abstract void writeChars(String  s);§2.25.8
    public abstract void writeDouble(double  v); §2.25.9
    public abstract void writeFloat(float  v); §2.25.10
    public abstract void writeInt(int  v); §2.25.11
    public abstract void writeLong(long  v); §2.25.12
    public abstract void writeShort(int  v); §2.25.13
    public abstract void writeUTF(String  str);§2.25.14
}

The data output interface is implemented by streams that can write primitive Java data types to an 
output stream in a machine-independent manner.

See Also:

DataOutputStream    (I-§2.6)
DataInput    (I-§2.24).

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



DataOutput.write
    

public abstract void write(byte  b[])
throws IOException

Writes b.length bytes from the specified byte array to this output stream.

Parameters:

b- the data 
Throws

IOException    (I-§2.29)
If an I/O error occurs.

public abstract void write(byte  b[], int  off, int  len)
throws IOException

Writes len bytes from the specified byte array starting at offset off to this output stream.

Parameters:

b- the data 
off- the start offset in the data
len- the number of bytes to write

Throws

IOException    (I-§2.29)
If an I/O error occurs.

public abstract void write(int  b)
throws IOException

Writes the specified byte to this data output stream.

Parameters:

b- the byte to be written
Throws

IOException    (I-§2.29)



If an I/O error occurs.
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DataOutput.writeBoolean
    

public abstract void writeBoolean(boolean  v)
throws IOException

Writes a boolean value to this output stream.

Parameters:

v- the boolean to be written
Throws

IOException    (I-§2.29)
If an I/O error occurs.
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DataOutput.writeByte
    

public abstract void writeByte(int  v)
throws IOException

Writes an 8-bit value to this output stream.

Parameters:

v- the byte value to be written
Throws

IOException    (I-§2.29)
If an I/O error occurs.
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DataOutput.writeBytes
    

public abstract void writeBytes(String  s)
throws IOException

Writes out the string to this output stream as a sequence of bytes.

Parameters:

s- the string of bytes to be written
Throws

IOException    (I-§2.29)
If an I/O error occurs.
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DataOutput.writeChar
    

public abstract void writeChar(int  v)
throws IOException

Writes a char value to this output stream.

Parameters:

v- the char value to be written
Throws

IOException    (I-§2.29)
If an I/O error occurs.
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DataOutput.writeChars
    

public abstract void writeChars(String  s)
throws IOException

Writes a string to this output stream as a sequence of characters.

Parameters:

s- the string value to be written
Throws

IOException    (I-§2.29)
If an I/O error occurs.
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DataOutput.writeDouble
    

public abstract void writeDouble(double  v)
throws IOException

Writes a double value to this output stream.

Parameters:

v- the double value to be written
Throws

IOException    (I-§2.29)
If an I/O error occurs.
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DataOutput.writeFloat
    

public abstract void writeFloat(float  v)
throws IOException

Writes a float value to this output stream.

Parameters:

v- the float value to be written
Throws

IOException    (I-§2.29)
If an I/O error occurs.
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DataOutput.writeInt
    

public abstract void writeInt(int  v)
throws IOException

Writes an int value to this output stream.

Parameters:

v- the int value to be written
Throws

IOException    (I-§2.29)
If an I/O error occurs.
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DataOutput.writeLong
    

public abstract void writeLong(long  v)
throws IOException

Writes a long value to this output stream.

Parameters:

v- the long value to be written
Throws

IOException    (I-§2.29)
If an I/O error occurs.
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DataOutput.writeShort
    

public abstract void writeShort(int  v)
throws IOException

Writes a 16-bit value to this output stream.

Parameters:

v- the short value to be written
Throws

IOException    (I-§2.29)
If an I/O error occurs.
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DataOutput.writeUTF
    

public abstract void writeUTF(String  str)
throws IOException

Writes out a Unicode string that by encoded it using modified UTF-8 format. 

Parameters:

str- the string value to be written
Throws

IOException    (I-§2.29)
If an I/O error occurs.
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§2.26 Interface FilenameFilter
 

public  interface  java.io.FilenameFilter
{
        // Methods
    public abstract boolean accept(File  dir, String  name); §2.26.1
}

Instances of classes that implement this interface are used to filter filenames. These instances are 
used to filter directory listings in the list method (I-§2.7.24)of class File (I-§2.7), and by the 
Abstract Window Toolkit's file dialog component (II-§1.15.13).

See Also:

File    .
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FilenameFilter.accept
    

public abstract boolean accept(File  dir, String  name)

Determines whether a specified file should be included in a file list.

Parameters:

dir- the directory in which the file was found
name- the name of the file

Returns:

true if name should be included in file list; false otherwise.
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§2.27 Class EOFException
 

public  class  java.io.EOFException
    extends  java.io.IOException  (I-§2.29)
{
        // Constructors
    public EOFException(); §2.27.1
    public EOFException(String  s);§2.27.2
}

Signals that an end-of-file has been reached unexpectedly during input. 

This exception is mainly used by data input streams, which generally expect a binary file in a 
specific format, and for which an end-of-stream is an unusual condition. Most other input streams 
return a special value on end of stream.
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EOFException.EOFException
    

public EOFException()

Constructs an EOFException with no detail message.

public EOFException(String  s)

Constructs an EOFException with the specified detail message. 

Parameters:

s- the detail message
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§2.28 Class FileNotFoundException
 

public  class  java.io.FileNotFoundException
    extends  java.io.IOException  (I-§2.29)
{
        // Constructors
    public FileNotFoundException();§2.28.1
    public FileNotFoundException(String  s); §2.28.2
}

Signals that a file could not be found.
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FileNotFoundException.FileNotFoundException
    

public FileNotFoundException()

Constructs a FileNotFoundException with no detail message. 

public FileNotFoundException(String  s)

Constructs a FileNotFoundException with the specified detail message.

Parameters:

s- the detail message
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§2.29 Class IOException
 

public  class  java.io.IOException
    extends  java.lang.Exception  (I-§1.30)
{
        // Constructors
    public IOException(); §2.29.1
    public IOException(String  s); §2.29.2
}

Signals that an I/O exception of some sort has occurred.
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IOException.IOException
    

public IOException()

Constructs an IOException with no detail message.

public IOException(String  s)

Constructs an IOException with the specified detail message. 

Parameters:

s- the detail message
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§2.30 Class InterruptedIOException
 

public  class  java.io.InterruptedIOException
    extends  java.io.IOException  (I-§2.29)
{
        // Fields
    public int bytesTransferred; §2.30.1

        // Constructors
    public InterruptedIOException(); §2.30.2
    public InterruptedIOException(String  s); §2.30.3
}

Signals that an I/O operation has been interrupted.

See Also:

InputStream    (I-§2.13)
OutputStream    (I-§2.15)
Interrupt in class Thread (I-§1.19.21).
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InterruptedIOException.bytesTransferred
    

public int bytesTransferred

Reports how many bytes had been transferred as part of the I/O operation before it was 
interrupted.
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InterruptedIOException.InterruptedIOException
    

public InterruptedIOException()

Constructs an InterruptedIOException with no detail message.

public InterruptedIOException(String  s)

Constructs an InterruptedIOException with the specified detail message. 

Parameters:

s- the detail message
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§2.31 Class UTFDataFormatException
 

public  class  java.io.UTFDataFormatException
    extends  java.io.IOException  (I-§2.29)
{
        // Constructors
    public UTFDataFormatException(); §2.31.1
    public UTFDataFormatException(String  s); §2.31.2
}

Signals that a malformed UTF-8 string has been read in a data input stream (I-§2.24) or by any 
class that implements the data input interface (I-§2.24). See the writeUTF method (I-§2.5.18) 
for the format in which UTF-8 strings are read and written.
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UTFDataFormatException.UTFDataFormatException
    

public UTFDataFormatException()

Constructs an UTFDataFormatException with no detail message.

public UTFDataFormatException(String  s)

Constructs an UTFDataFormatException with the specified detail message.

Parameters:

s- the detail message
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Package java.applet
 

Classes
4.1    Class Applet

Interfaces
4.2    Interface AppletContext
4.3    Interface AppletStub
4.4    Interface AudioClip
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§4.1 Class Applet
 

public  class  java.applet.Applet
    extends  java.awt.Panel  (II-§1.33)
{
        // Constructors
    public Applet(); §4.1.1

        // Methods
    public void destroy(); §4.1.2
    public AppletContext getAppletContext(); §4.1.3
    public String getAppletInfo(); §4.1.4
    public AudioClip getAudioClip(URL  url); §4.1.5
    public AudioClip getAudioClip(URL  url, String  name); §4.1.6
    public URL getCodeBase();§4.1.7
    public URL getDocumentBase(); §4.1.8
    public Image getImage(URL  url); §4.1.9
    public Image getImage(URL  url, String  name); §4.1.10
    public String getParameter(String  name); §4.1.11
    public String[][] getParameterInfo();§4.1.12
    public void init();§4.1.13
    public boolean isActive(); §4.1.14
    public void play(URL  url); §4.1.15
    public void play(URL  url, String  name); §4.1.16
    public void resize(Dimension  d); §4.1.17
    public void resize(int  width, int  height); §4.1.18
    public final void setStub(AppletStub  stub); §4.1.19
    public void showStatus(String  msg); §4.1.20
    public void start(); §4.1.21
    public void stop();§4.1.22
}

An applet is a small program that is not intended to be run on its own, but to be embedded inside 
another application.

The Applet class must be the superclass of any applet that is to be embedded in a Web page or 
viewed by the Java Applet Viewer. The Applet class provides a standard interface between applets 
and their environment.
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Applet.Applet
    

public Applet()

The default constructor for an applet.
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Applet.destroy
    

public void destroy()

This method is called by the browser or applet viewer to inform thisapplet that it is being 
reclaimed and that it should destroy any resources that it has allocated. The stop (II-
§4.1.22)method will always be called before destroy.

A subclass of Applet should override this method if it has any operation that it wants to 
perform before it is destroyed. For example, an applet with threads would use the init (II-
§4.1.13)method to create the threads and the destroy method to kill them.

The implementation of this method provided by the Applet class does nothing.

See Also:

start    (II-§4.1.21).
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Applet.getAppletContext
    

public AppletContext getAppletContext()

Determines this applet's context, which allows the applet to query and affect the environment 
in which it runs.

This environment of an applet represents the document that contains the applet.

Returns:

the applet's context.
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Applet.getAppletInfo
    

public String getAppletInfo()

Returns information about this applet. An applet should override this method to return a String 
containing information about the author, version, and copyright of the applet.

The implementation of this method provided by the Applet class returns null.

Returns:

a string containing information about the author, version and copyright of the applet.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Applet.getAudioClip
    

public AudioClip getAudioClip(URL  url):

Returns the AudioClip object (II-§3.4) specified by the URL argument. 

This method always returns immediately, whether or not the audio clip exists. When this 
applet attempts to play the audio clip, the data will be loaded.

Parameters:

url- an absolute URL giving the location of the audio clip
Returns:

the audio clip at the specified URL.

public AudioClip getAudioClip(URL  url, String  name)

Returns the AudioClip object (II-§3.4) specified by the URL and name arguments. 

This method always returns immediately, whether or not the audio clip exists. When this 
applet attempts to play the audio clip, the data will be loaded.

Parameters:

url- an absolute URL giving the base location of the audio clip
name- the location of the audio clip, relative to the url argument

Returns:

the audio clip at the specified URL.
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Applet.getCodeBase
    

public URL getCodeBase()

Returns:

the URL (I-§4.8) of this applet.
See Also:

getDocumentBase    (II-§4.1.8).
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Applet.getDocumentBase
    

public URL getDocumentBase()

Returns:

the URL (I-§4.8) of the document that contains this applet.
See Also:

getCodeBase    (II-§4.1.7).
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Applet.getImage
    

public Image getImage(URL  url)

Returns an Image object (II-§1.24) that can then be painted on the screen. The url that is 
passed as an argument must specify an absolute URL.

This method always returns immediately, whether or not the image exists. When this applet 
attempts to draw the image on the screen, the data will be loaded. The graphics primitives that 
draw the image will incrementally paint on the screen.

Parameters:

url- an absolute URL giving the location of the image

Returns:

the image at the specified URL.

public Image getImage(URL  url, String  name)

Returns an Image object (II-§1.24) that can then be painted on the screen. The url 
argument must specify an absolute URL. The name argument is a specifier that is relative 
to the url argument.

This method always returns immediately, whether or not the image exists. When this applet 
attempts to draw the image on the screen, the data will be loaded. The graphics primitives that 
draw the image will incrementally paint on the screen.

Parameters:

url- an absolute URL giving the base location of the image

name- the location of the image, relative to the url argument
Returns:

the image at the specified URL.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 





Applet.getParameter
    

public String getParameter(String  name)

Returns the value of the named parameter in the HTML tag. For example, if this applet is 
specified as:

<applet code="Clock"  >
<param name=Color value="blue">
</applet>
A call to getParameter("Color") returns the value "blue".

The name argument is case insensitive.

Parameters:

name- a parameter name

Returns:

the value of the named parameter.
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Applet.getParameterInfo
    

public String[][] getParameterInfo()

Returns information about the parameters than can are understood by this applet. An applet 
should override this method to return an array of arrays of Strings describing these 
parameters.

Each element of the array should be a set of three Strings containing the name, the type, and 
a description. For example:

String  pinfo[][]  =  {
   {"fps",        "1-10",        "frames  per  second"},
   {"repeat",  "boolean",  "repeat  image  loop"},
   {"imgs",      "url",          "images directory"} 
};
The implementation of this method provided by the Applet class returns null.

Returns:

an array describing the parameters this applet looks for.
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Applet.init
    

public void init()

This method is called by the browser or applet viewer to inform this applet that it has been 
loaded into the system. It is always called before the first time the start method (II-§4.1.21) 
is called.

A subclass of Applet should override this method if it has initialization to perform. For example,
an applet with threads would use the init method to create the threads and the destroy (II-
§4.1.2) method to kill them.

The implementation of this method provided by the Applet class does nothing.

See Also:

stop    (II-§4.1.22).

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Applet.isActive
    

public boolean isActive()

Determines if this applet is active. An applet is marked active just before its start method (II-
§4.1.21) is called. It becomes inactive immediately after its stop (II-§4.1.22) method is 
called.

Returns:

true if the applet is active; false otherwise.

See Also:

start    (II-§4.1.21).
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Applet.play
    

public void play(URL  url)

Plays the audio clip at the specified absolute URL. Nothing happens if the audio clip cannot be 
found.

Parameters:

url- an absolute URL giving the location of the audio clip

public void play(URL  url, String  name)

Plays the audio clip given the URL and a specifier that's relative to it. Nothing happens if the 
audio clip cannot be found.

Parameters:

url- an absolute URL giving the base location of the audio clip
name- the location of the audio clip, relative to the url argument
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Applet.resize
    

public void resize(Dimension  d)

Requests that this applet be resized.

Parameters:

d- An object giving the new width and height
Overrides:

resize in class Component    (II-§1.10.65).

public void resize(int  width, int  height)

Requests that this applet be resized.

Parameters:

width- the new requested width for the applet
height- the new requested height for the applet

Overrides:

resize in class Component    (II-§1.10.66).
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Applet.setStub
    

public final void setStub(AppletStub  stub)

Sets this applet's stub. This is done automatically by the system.

Parameters:

stub- The new stub
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Applet.showStatus
    

public void showStatus(String  msg)

Requests that the argument string be displayed in the "status window." Many browsers and 
applet viewers provide such a "status window" where the application can inform users of its 
current state.

Parameters:

msg- a string to display in the status window
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Applet.start
    

public void start()

This method is called by the browser or applet viewer to inform this applet that it should start 
its execution. It is called after the init method and each time the applet is revisited in a Web 
page.

A subclass of Applet should override this method if it has any operation that it wants to 
perform each time the Web page containing it is visited. For example, an applet with animation 
might want to use the start method to resume animation, and the stop method (II-§4.1.22) 
to suspend the animation.

The implementation of this method provided by the Applet class does nothing.

See Also:

init    (II-§4.1.13)
destroy    (II-§4.1.2).
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Applet.stop
    

public void stop()

This method is called by the browser or applet viewer to inform this applet that it should stop 
its execution. It is called when the Web page that contains this applet has been replaced by 
another page and also just before the applet is to be destroyed.

A subclass of Applet should override this method if it has any operation that it wants to 
perform each time the Web page containing it is no longer visible. For example, an applet with 
animation might want to use the start (II-§4.1.21) method to resume animation, and the stop
method to suspend the animation.

The implementation of this method provided by the Applet class does nothing.

See Also:

init    (II-§4.1.13)
destroy    (II-§4.1.2).
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§4.2 Interface AppletContext
 

public  interface  java.applet.AppletContext
{
        // Methods
    public abstract Applet getApplet(String  name); §4.2.1
    public abstract Enumeration getApplets(); §4.2.2
    public abstract AudioClip getAudioClip(URL  url);§4.2.3
    public abstract Image getImage(URL  url); §4.2.4
    public abstract void showDocument(URL  url); §4.2.5
    public abstract void §4.2.6
        showDocument(URL  url, String  target);
    public abstract void showStatus(String  status); §4.2.7
}

This interface corresponds to an applet's environment: the document containing the applet and the 
other applets in the same document. 
The methods in this interface can be used by an applet to obtain information about its environment.
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AppletContext.getApplet
    

public abstract Applet getApplet(String  name)

Finds and returns the applet in the document represented by this applet context with the 
given name. The name can be set in the HTML tag by setting the name attribute.

Parameters:

name- an applet name

Returns:

the applet with the given name, or null if not found.
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AppletContext.getApplets
    

public abstract Enumeration getApplets()

Finds all the applets in the document represented by this applet context.

Returns:

an enumeration of all applets in the document represented by this applet context.
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AppletContext.getAudioClip
    

public abstract AudioClip getAudioClip(URL  url)

Creates an audio clip.

Parameters:

url- an absolute URL giving the location of the audio clip
Returns:

the audio clip at the specified URL.
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AppletContext.getImage
    

public abstract Image getImage(URL  url)

Returns an Image object (II-§1.24)that can then be painted on the screen. The url 
argument that is passed as an argument must specify an absolute URL.

This method always returns immediately, whether or not the image exists. When the applet 
attempts to draw the image on the screen, the data will be loaded. The graphics primitives that 
draw the image will incrementally paint on the screen.

Parameters:

url- an absolute URL giving the location of the image.

Returns:

the image at the specified URL.
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AppletContext.showDocument
    

public abstract void showDocument(URL  url)

Replaces the Web page currently being viewed with the given URL. This method may be 
ignored by applet contexts that are not browsers.

Parameters:

url- an absolute URL giving the location of the document

public abstract void  showDocument(URL  url, String  target)

Requests that the browser or applet viewer show the Web page indicated by the url 
argument. The target argument indicates where to display the frame. The target 
argument is interpreted as follows: 

 "_self"      show in the current frame
 "_parent"    show in the parent frame
 "_top"       show in the top-most frame
 "_blank"     show in a new unnamed top-level window
 name         show in a new top-level window named name

An applet viewer or browser is free to ignore.

Parameters:

url- an absolute URL giving the location of the document
target- a String indicating where to display the page
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AppletContext.showStatus
    

public abstract void showStatus(String  status)

Requests that the argument string be displayed in the "status window." Many browsers and 
applet viewers provide such a "status window" where the application can inform users of its 
current state.

Parameters:

status- a string to display in the status window
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§4.3 Interface AppletStub
 

public  interface  java.applet.AppletStub
{
        // Methods
    public abstract void appletResize(int  width, int  height); §4.3.1
    public abstract AppletContext getAppletContext();§4.3.2
    public abstract URL getCodeBase(); §4.3.3
    public abstract URL getDocumentBase(); §4.3.4
    public abstract String getParameter(String  name); §4.3.5
    public abstract boolean isActive(); §4.3.6
}

When an applet is first created, an applet stub is attached to it using the applet's setStub method    
(II-§4.1.19). This stub serves as the interface between the applet and the browser environment or 
applet viewer environment in which the application is running.
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AppletStub.appletResize
    

public abstract void appletResize(int  width, int  height)

Called when the applet wants to be resized.

Parameters:

width- the new requested width for the applet
height- the new requested height for the applet
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AppletStub.getAppletContext
    

public abstract AppletContext getAppletContext()

Returns:

the applet's context.
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AppletStub.getCodeBase
    

public abstract URL getCodeBase()

Returns:

the URL of the applet.
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AppletStub.getDocumentBase
    

public abstract URL getDocumentBase()

Returns:

the URL of the document containing the applet.
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AppletStub.getParameter
    

public abstract String getParameter(String  name)

Returns the value of the named parameter in the HTML tag. For example, if an applet is 
specified as:

<applet code="Clock"  ><param name=Color value="blue"></applet> 

A call to getParameter("Color") returns the value "blue".

Parameters:

name- a parameter name

Returns:

the value of the named parameter.
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AppletStub.isActive
    

public abstract boolean isActive()

Determines if the applet is active. An applet is active just before its start method (II-§4.1.21) 
is called. It becomes inactive immediately after its stop (II-§4.1.22) method is called.

Returns:

true if the applet is active; false otherwise.
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§4.4 Interface AudioClip
 

public  interface  java.applet.AudioClip
{
        // Methods
    public abstract void loop(); §4.4.1
    public abstract void play(); §4.4.2
    public abstract void stop(); §4.4.3
}

The AudioClip interface is a simple abstraction for playing a sound clip. Multiple AudioClip items can 
be playing at the same time, and the resulting sound is mixed together to produce a composite.
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AudioClip.loop
    

public abstract void loop()

Starts playing this audio clip in a loop.
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AudioClip.play
    

public abstract void play()

Starts playing this audio clip. Each time this method is called, the clip is restarted from the 
beginning.
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AudioClip.stop
    

public abstract void stop()

Stops playing this audio clip.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Package java.awt.image
 

Classes
2.1    Class ColorModel
2.2    Class CropImageFilter
2.3    Class DirectColorModel
2.4    Class FilteredImageSource
2.5    Class ImageFilter
2.6    Class IndexColorModel
2.7    Class MemoryImageSource
2.8    Class PixelGrabber
2.9    Class RGBImageFilter

Interfaces
2.10    Interface ImageConsumer
2.11    Interface ImageObserver
2.12    Interface ImageProducer
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§2.1 Class ColorModel
 

public  abstract  class  java.awt.image.ColorModel
    extends  java.lang.Object  (I-§1.12)
{
        // Fields
    protected int pixel_bits;§2.1.1

        // Constructors
    public ColorModel(int  bits); §2.1.2

        // Methods
    public abstract int getAlpha(int  pixel); §2.1.3
    public abstract int getBlue(int  pixel); §2.1.4
    public abstract int getGreen(int  pixel); §2.1.5
    public int getPixelSize(); §2.1.6
    public abstract int getRed(int  pixel); §2.1.7
    public int getRGB(int  pixel); §2.1.8
    public static ColorModel getRGBdefault(); §2.1.9
}

This abstract class is the superclass for all classes that encapsulate methods for translating from 
pixel values to their alpha (transparency), red, green, and blue components. 

The java.awt.image classes IndexColorModel (II-§2.6) and DirectColorModel (II-§2.3) are 
subclasses of this class.
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ColorModel.pixel_bits
    

protected int pixel_bits

The number of bits per pixel.
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ColorModel.ColorModel
    

public ColorModel(int  bits)

Constructs a ColorModel which describes a pixel with the specified number of bits.

Parameters:

bits- the number of bits per pixel
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ColorModel.getAlpha
    

public abstract int getAlpha(int  pixel)

Determines the alpha transparency of a pixel in this color model. The value ranges from 0 to 
255. The value 0 indicates that the pixel is completely transparent. The value 255 indicates that
the pixel is opaque.

Parameters:

pixel- a pixel value
Returns:

the alpha transparency represented by the pixel value.
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ColorModel.getBlue
    

public abstract int getBlue(int  pixel)

Determines the blue component of a pixel in this color model. The value ranges from 0 to 255. 
The value 0 indicates no contribution from this primary color. The value 255 indicates the 
maximum intensity of this color component.

Parameters:

pixel- a pixel value
Returns:

the blue color component represented by the pixel value.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



ColorModel.getGreen
    

public abstract int getGreen(int  pixel)

Determines the green component of a pixel in this color model. The value ranges from 0 to 255.
The value 0 indicates no contribution from this primary color. The value 255 indicates the 
maximum intensity of this color component.

Parameters:

pixel- a pixel value
Returns:

The green color component ranging from 0 to 255.
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ColorModel.getPixelSize
    

public int getPixelSize()

Returns:

the number of bits per pixel in this color model.
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ColorModel.getRed
    

public abstract int getRed(int  pixel)

Determines the red component of a pixel in this color model. The value ranges from 0 to 255. 
The value 0 indicates no contribution from this primary color. The value 255 indicates the 
maximum intensity of this color component.

Parameters:

pixel- a pixel value
Returns:

the red color component ranging from 0 to 255.
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ColorModel.getRGB
    

public int getRGB(int  pixel)

Calculates a single integer representing the alpha, red, green, and blue components of a pixel 
in this color model. The components are each scaled to be a value between 0 and 255 . The 
integer returned is the number such that bits 24-31 are the alpha value, 16-23 are the red 
value, bits 8-15 are the green value, and bits 0-7 are the blue value. 

Parameters:

pixel- a pixel value
Returns:

an integer representing this color in RGB format.
See Also:

getRGBdefault    (II-§2.1.9).
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ColorModel.getRGBdefault
    

public static ColorModel getRGBdefault()

Returns the default Abstract Window Toolkit color model.

The Abstract Window Toolkit represents each pixel as a 32-bit integer. Bits 24-31 are the alpha 
transparency, bits 16-23 are the red value, bits 8-15 are the green value, and bits 0-7 are the 
blue value.

This method returns a ColorModel object which describes that pixel format and can be used
to extract alpha, red, green, and blue values from such color values.

Returns:

the default Abstract Window Toolkit color model.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



§2.2 Class CropImageFilter
 

public  class  java.awt.image.CropImageFilter
    extends  java.awt.image.ImageFilter  (II-§2.5)
{
        // Constructors
    public CropImageFilter(int  x, int  y, int  w, int h); §2.2.1

        // Methods
    public void setDimensions(int  w, int  h); §2.2.2
    public void setPixels(int  x, int  y, int  w, int  h, §2.2.3
           ColorModel  model, byte  pixels[],
                    int  off, int  scansize);
    public void setPixels(int  x, int  y, int  w, int  h, §2.2.4
           ColorModel  model, int  pixels[],
                    int  off, int  scansize);
    public void setProperties(Hashtable  props); §2.2.5
}

The cropped image filter is an image filter for cropping images. This class extends the basic 
ImageFilter class (II-§2.5) to extract a given rectangular region of an existing image and provides 
a source for new image containing only the extracted region.
This class is meant to be used in conjunction with a FilteredImageSource (II-§2.4) to produce 
cropped versions of existing images.
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CropImageFilter.CropImageFilter
    

public CropImageFilter(int  x, int  y, int  w, int  h)

Constructs a cropped image filter that extracts the absolute rectangular region of pixels from 
its source image as specified by the x, y, w, and h parameters.

Parameters:

x- the x location of the top of the rectangle to be extracted
y- the y location of the top of the rectangle to be extracted
w- the width of the rectangle to be extracted
h- the height of the rectangle to be extracted
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CropImageFilter.setDimensions
    

public void setDimensions(int  w, int  h)

The image producer calls the setDimensions of the image consumer to tell it the width and 
height of the image.

The setDimensions method of CroppedImageFilter ignores its arguments. It calls the 
setDimensions method (II-§2.10.12) of its image consumer with the width and height 
arguments of the constructor (II-§2.2.1).

Parameters:

width- the width of the image

height- the height of the image

Overrides:

setDimensions in class ImageFilter    (II-§2.5.8).
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CropImageFilter.setPixels
    

public void

setPixels(int  x, int  y, int  w, int  h,  ColorModel  model, byte  
pixels[], int  off, int  scansize)

The image producer calls the setPixels method of the image consumer one or more times to 
deliver the pixels of the image. For more information on this method and its arguments, see 
§2.10.14.

The setPixels method of CroppedImageFilter determines if the specified rectangle intersects 
its cropping region. If so, it calls the setPixels method (II-§2.10.14) after modifying the x, y,
w, h, and offset arguments to reflect only the intersecting region.

Parameters:

x- left coordinate of rectangle
y- top coordinte of rectangle
w- width of rectangle
h- height of rectangle
model- color model for bits

pixels- array of bits
off- offset for first element

scansize- number of elements per row

Overrides:

setPixels in class ImageFilter    (II-§2.5.10).

public void

setPixels(int  x, int  y, int  w, int  h, ColorModel model, int  pixels[],
int  off,  int  scansize)

The image producer calls the setPixels method of the image consumer one or more times to 
deliver the pixels of the image. For more information on this method and its arguments, see 
§2.10.15.



The setPixels method of CroppedImageFilter determines if the specified rectangle intersects 
its cropping region. If so, it calls the setPixels method (II-§2.10.15) after modifying the x, y,
w, h, and offset arguments to reflect only the intersecting region.

Parameters:

x- left coordinate of rectangle
y- top coordinte of rectangle
w- width of rectangle
h- height of rectangle
model- color model for bits

pixels- array of bits
off- offset for first element

scansize- number of elements per row

Overrides:

setPixels in class ImageFilter    (II-§2.5.11).
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CropImageFilter.setProperties
    

public void setProperties(Hashtable  props)

The image producer calls the setProperties method of the image consumer to let it know of 
additional properties of the image. For more information on this method and its arguments, 
see §2.10.16.

The setProperties method of CroppedImageFilter adds the property "croprect" with the value 
new    Rectangle(x, y, width, height) to the table of properties, and then calls the setProperties 
method of its image consumer (II-§2.10.16) with the modified properties table.

Parameters:

props- a hash table that maps image properties to their value

Overrides:

setProperties in class ImageFilter    (II-§2.5.12).
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§2.3 Class DirectColorModel
 

public  class  java.awt.image.DirectColorModel
    extends  java.awt.image.ColorModel  (II-§2.1)
{
        // Constructors
    public DirectColorModel(int  bits, int  rmask, int gmask, §2.3.1
                       int  bmask);
    public DirectColorModel(int  bits, int  rmask, int gmask, §2.3.2
                   int  bmask, int  amask);

        // Methods
    public final int getAlpha(int  pixel); §2.3.3
    public final int getAlphaMask(); §2.3.4
    public final int getBlue(int  pixel);§2.3.5
    public final int getBlueMask();§2.3.6
    public final int getGreen(int  pixel); §2.3.7
    public final int getGreenMask(); §2.3.8
    public final int getRed(int  pixel); §2.3.9
    public final int getRedMask(); §2.3.10
    public final int getRGB(int  pixel); §2.3.11
}

The direct color model is a color model (II-§2.1) which specifies a translation from pixel values to 
alpha, red, green, and blue components using the actual bits of the pixel value. This color model is 
similar to an X11 TrueColor visual.

Many of the methods in this class are final: the underlying native graphics code makes assumptions
about the layout and operation of this class and those assumptions are reflected in the 
implementations of the methods here that are marked final. Applications can subclass this class for 
other reasons, but they cannot override or modify the behavior of the final methods.
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DirectColorModel.DirectColorModel
    

public DirectColorModel(int  bits, int  rmask, int  gmask, int  bmask)

Constructs a direct color model in which each of the given masks specify which bits in the 
pixels contain the red, green, and blue components.

Pixels described by this color model all have alpha components of 255, indicating that they are 
fully opaque.

Each of the bit masks must be contiguous, and must be smaller than 2bits.

Parameters:

bits- the number of bits in a pixel

rmask- the bits in the pixel representing the red component

gmask- the bits in the pixel representing the green component

bmask- the bits in the pixel representing the blue component

public

DirectColorModel(int  bits, int  rmask, int  gmask,

                                  int  bmask, int  amask)

Constructs a direct color model in which each of the given masks specify which bits in the 
pixels contain the alpha, red, green, and blue components.

Each of the bit masks must be contiguous, and must be smaller than 2bits.

Parameters:

bits- the number of bits in a pixel

rmask- the bits in the pixel representing the red component



gmask- the bits in the pixel representing the green component

bmask- the bits in the pixel representing the blue component

amask- the bits in the pixel representing the alpha component
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DirectColorModel.getAlpha
    

public final int getAlpha(int  pixel)

Determines the alpha transparency of a pixel in this color model. The value ranges from 0 to 
255. The value 0 indicates that the pixel is completely transparent. The value 255 indicates that
the pixel is opaque.

Parameters:

pixel- a pixel value
Returns:

the alpha transparency represented by the pixel value.
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DirectColorModel.getAlphaMask
    

public final int getAlphaMask()

Returns:

a mask indicating which bits in a pixel contain the alpha transparency component in this color 
model.
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DirectColorModel.getBlue
    

public final int getBlue(int  pixel)

Determines the blue component of a pixel in this color model. The value ranges from 0 to 255. 
The value 0 indicates no contribution from this primary color. The value 255 indicates the 
maximum intensity of this color component.

Parameters:

pixel- a pixel value
Returns:

the blue color component represented by the pixel value.

Overrides:

getBlue in class ColorModel    (II-§2.1.4).
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DirectColorModel.getBlueMask
    

public final int getBlueMask()

Returns:

a mask indicating which bits in a pixel contain the blue color component in this color model.
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DirectColorModel.getGreen
    

public final int getGreen(int  pixel)

Determines the green component of a pixel in this color model. The value ranges from 0 to 255.
The value 0 indicates no contribution from this primary color. The value 255 indicates the 
maximum intensity of this color component.

Parameters:

pixel- a pixel value
Returns:

the blue color component represented by the pixel value.

Overrides:

getGreen in class ColorModel    (II-§2.1.5).
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DirectColorModel.getGreenMask
    

public final int getGreenMask()

Returns:

a mask indicating which bits in a pixel contain the green color component in this color model.
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DirectColorModel.getRed
    

public final int getRed(int  pixel)

Determines the red component of a pixel in this color model. The value ranges from 0 to 255. 
The value 0 indicates no contribution from this primary color. The value 255 indicates the 
maximum intensity of this color component.

Parameters:

pixel- a pixel value
Returns:

the red color component represented by the pixel value.

Overrides:

getRed in class ColorModel    (II-§2.1.7).
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DirectColorModel.getRedMask
    

public final int getRedMask()

Returns:

a mask indicating which bits in a pixel contain the red color component in this color model.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



DirectColorModel.getRGB
    

public final int getRGB(int  pixel)

Calculates a single integer representing the alpha, red, green, and blue components of the pixel
in this color model. The components are each scaled to be a value between 0 and 255. The 
integer returned is the number such that bits    24-31 are the alpha value, 16-23 are the red 
value, bits 8-15 are the green value, and bits 0-7 are the blue value. 

This format is the pixel format of the default RGB colormodel (II-§2.1.9).

Parameters:

pixel- a pixel value
Returns:

an integer representing this color in RGB format.
Overrides:

getRGB in class ColorModel    (II-§2.1.8).
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§2.4 Class FilteredImageSource
 

public  class  java.awt.image.FilteredImageSource
    extends  java.lang.Object  (I-§1.12)
    implements java.awt.image.ImageProducer  (II-§2.12)
{
        // Constructors
    public FilteredImageSource(ImageProducer  orig, §2.4.1
                         ImageFilter  imgf);

        // Methods
    public void addConsumer(ImageConsumer  ic);§2.4.2
    public boolean isConsumer(ImageConsumer  ic); §2.4.3
    public void removeConsumer(ImageConsumer  ic); §2.4.4
    public void §2.4.5
        requestTopDownLeftRightResend(ImageConsumer  ic);
    public void startProduction(ImageConsumer  ic); §2.4.6
}

A filtered image source is an implementation of the image producer interface (II-§2.12) which takes 
an existing image and an image filter (II-§2.5) and uses them to produce a new filtered version of 
the original image.

Here is an example which filters an image by swapping the red and blue components:

Image  src  =  getImage("doc:///demo/images/duke/T1.gif");
// see comments in §2.9for an implementation of RedBlueSwapFilter

ImageFilter  colorfilter  =  new  RedBlueSwapFilter();
Image  img  =  createImage(new  FilteredImageSource(src.getSource(),
                                                                          
colorfilter));
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FilteredImageSource.FilteredImageSource
    

public FilteredImageSource(ImageProducer  orig,  ImageFilter  imgf)

Constructs a new image producer from an existing image producer and an an image filter (II-
§2.5)

Parameters:

orig- an existing image producer

imgf- an image filter
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FilteredImageSource.addConsumer
    

public void addConsumer(ImageConsumer  ic)

Registers the image consumer (II-§2.10) argument as wanting th image produced by this 
image producer. For more information on this method and its arguments, see the 
addConsumer method(II-§2.12.1) of ImageProducer.

The addConsumer method of FilteredImageSource calls its image filter's getFilterInstance 
method (II-§2.5.4) to create a new filter instance for the image consumer argument. The 
resulting filter instance is then passed as an argument to the image producer's addConsumer 
method (II-§2.12.1).

Parameters:

ic- an image consumer
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FilteredImageSource.isConsumer
    

public boolean isConsumer(ImageConsumer  ic)

Parameters:

ic- an image consumer

Returns:

true if the specified image consumer argument (II-§2.10) is currently registered with this 
image producer as one of its consumers; false otherwise.
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FilteredImageSource.removeConsumer
    

public void removeConsumer(ImageConsumer  ic)

Removes the specified image consumer (II-§2.10) object from the list of consumers 
registered to receive the image data from this image producer. For more information on this 
method and its arguments, see §2.12.3 .

The removeConsumer method of FilteredImageSource calls its image producer's 
removeConsumer method (II-§2.12.3) with the image filter that was created when this 
image consumer was first registered (§2.4.2, §2.4.6).

Parameters:

ic- an image consumer
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FilteredImageSource.requestTopDownLeftRightResend
    

public void

requestTopDownLeftRightResend(ImageConsumer  ic)

An image consumer sends this message to request that the image producer attempt to 
resend the image data one more time in top-down, left-to-right order. For more information on 
this method and its arguments, see §2.12.4.

The requestTopDownLeftRightResend method of FilteredImageSource calls its image 
producer's requestTopDownLeftRightResent method (II-§2.12.4) with the image filter that 
was created when this image consumer was first registered (§2.4.2, §2.4.6).

Parameters:

ic- an image consumer
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FilteredImageSource.startProduction
    

public void startProduction(ImageConsumer  ic)

Registers the image consumer (II-§2.10) argument as wanting the image produced by this 
image producer. In addition, this method forces the image producer to start an immediate 
reconstruction of the image data. For more information on this method and its arguments, see 
the startProduction method (II-§2.12.5) of ImageProducer.

The startProduction method of FilteredImageSource calls its image filter's getFilterInstance 
method (II-§2.5.4) to create a new filter instance for the image consumer argument. The 
resulting filter instance is then passed as an argument to the image producer's 
startProduction method (II-§2.12.5).

Parameters:

ic- an image consumer
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§2.5 Class ImageFilter
 

public  class  java.awt.image.ImageFilter
    extends  java.lang.Object  (I-§1.12)
    implements java.awt.image.ImageConsumer  (II-§2.10),
               java.lang.Cloneable  (I-§1.22)
{
        // Fields
    protected ImageConsumer consumer; §2.5.1

        // Constructors
    public ImageFilter(); §2.5.2

        // Methods
    public Object clone(); §2.5.3
    public ImageFilter getFilterInstance(ImageConsumer  ic)§2.5.4
    public void imageComplete(int  status); §2.5.5
    public void resendTopDownLeftRight(ImageProducer  ip); §2.5.6
    public void setColorModel(ColorModel  model); §2.5.7
    public void setDimensions(int  width, int  height); §2.5.8
    public void setHints(int  hints); §2.5.9
    public void setPixels(int  x, int  y, int  w, int  h, §2.5.10
           ColorModel  model, byte  pixels[],
           int  off, int  scansize);
    public void setPixels(int  x, int  y, int  w, int  h, §2.5.11
           ColorModel  model, int  pixels[],
           int  off, int  scansize);
    public void setProperties(Hashtable  props); §2.5.12
}

This class is the superclass of all classes that are meant to filter the data delivered from an 
ImageProducer (II-§2.12) to an ImageConsumer (II-§2.10).
This class and its subclasses are meant to be used in conjunction with a FilteredImageSource (II-
§2.4) object to produce filtered versions of existing images.

The image filter implemented by this class is the "null filter" which has no effect on the data passing 
through. Filters should subclass this class and override the methods in order to modify the data as 
necessary.
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ImageFilter.consumer
    

protected ImageConsumer consumer

The image consumer (II-§2.10) of the particular image data stream for which this image filter 
is filtering data.

The field is not initialized by the constructor, but by the call to the getFilterInstance method (II-
§2.5.4), when the FilteredImageSource (II-§2.4) is creating a unique instance of this object 
for a particular image data stream.
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ImageFilter.ImageFilter
    

public ImageFilter()

The default constructor for this method.
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ImageFilter.clone
    

public Object clone()

Returns:

a clone of this object.
Overrides:

clone in class Object    (I-§1.12.2).
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ImageFilter.getFilterInstance
    

public ImageFilter getFilterInstance(ImageConsumer  ic)

Creates an image filter which filters the image for the specified image consumer.

The getFilterInstance method of ImageFilter clones the object and sets its consumer field to 
the image consumer argument. Subclasses can override this method, if they require more 
setup than this.

Parameters:

ic- the image consumer

Returns:

a unique instance of an image filter object which actually performs the filtering for the specified
image consumer (II-§2.10).
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ImageFilter.imageComplete
    

public void imageComplete(int  status)

The image producer calls the imageComplete method when it has completed an image or it 
has encountered an error in producing or loading the image. For more information on this 
method and its status argument, see §2.10.10.

The imageComplete method of ImageFilter calls the imageComplete method (II-§2.10.10) 
of the image consumer with the identical argument. 

Parameters:

status- the status of the image
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ImageFilter.resendTopDownLeftRight
    

public void resendTopDownLeftRight(ImageProducer  ip)

An image consumer calls the resendTopDownLeftRight of its producer to request that the pixel 
data be resent in that order. For more information on this method see §2.12.4.

An image filter can respond to this request in one of three ways:

· The filter can forward this request to the image producer (II-§2.12.4) using itself as the 
requesting image consumer. This is the default behavior provided by the 
resendTopDownLeftRight method of ImageFilter.

    

· The filter can resend the pixels in the right order on its own (presumably because the generated
pixels have been saved in some sort of buffer).

· The filter can ignore this request.
 

Parameters:

ip- the image producer that is feeding this instance of the filter

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



ImageFilter.setColorModel
    

public void setColorModel(ColorModel  model)

The image producer calls the setColorModel method to specify the color model for the 
majority of the subsequent setPixels method calls. For more information on this method and 
its model argument, see §2.10.11.

The setColorModel method of ImageFilter calls the setColorModel method (II-§2.10.11)of 
the image consumer with the identical argument. 

Parameters:

model- a color map used in subsequent setPixel calls
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ImageFilter.setDimensions
    

public void setDimensions(int  width, int  height)

The image producer calls the setDimensions of the image consumer to tell it the width and 
height of the image.

The setDimensions method of ImageFilter calls the setDimensions method (II-§2.10.12) of
its image consumer with the identical arguments.

Parameters:

width- the width of the image

height- the height of the image
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ImageFilter.setHints
    

public void setHints(int  hints)

The image producer calls the setHints method of the image consumer to indicate the order in 
which the bits are to be delivered. For more information on the hints passed to the image 
consumer, see §2.10.13.

The setHints method of ImageFilter calls the setHints method (II-§2.10.13) of its image 
consumer with the identical argument.

Parameters:

hints- hints about the order in which the bits are to be delivered
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ImageFilter.setPixels
    

public void

setPixels(int  x, int  y, int  w, int  h, ColorModel  model,

                   byte  pixels[], int  off, int  scansize)

The image producer calls the setPixels method of the image consumer one or more times to 
deliver the pixels of the image. For more information on this method and its arguments, see 
§2.10.14.

The setPixels method of ImageFilter calls the setPixels method (II-§2.10.14) of its image 
consumer with the identical arguments.

Parameters:

x- left coordinate of rectangle
y- top coordinate of rectangle
w- width of rectangle
h- height of rectangle
model- color model for bits

pixels- array of bits
off- offset for first element

scansize- number of elements per row

public void

setPixels(int  x, int  y, int  w, int  h, ColorModel  model, int  
pixels[], int  off, int  scansize)

The image producer calls the setPixels method of the image consumer one or more times to 
deliver the pixels of the image. For more information on this method and its arguments, see 
§2.10.15.

The setPixels method of ImageFilter calls the setPixels method (II-§2.10.15)of its image 
consumer with the identical arguments.



Parameters:

x- left coordinate of rectangle
y- top coordinate of rectangle
w- width of rectangle
h- height of rectangle
model- color model for bits

pixels- array of bits
off- offset for first element

scansize- number of elements per row
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ImageFilter.setProperties
    

public void setProperties(Hashtable  props)

The image producer calls the setProperties method of the image consumer to let it know of 
additional properties of the image. For more information on this method and its arguments, 
see §2.10.16.

The setProperties method of ImageFilter calls the setProperties method of its image 
consumer §2.10.16 with the properties argument after modifying it slightly:

· If the hash table already has no key "filters," a string representation of the current filter is added 
to the hash table under the key "filter."

 

· If such a key is already in the hash table, a string representation of the current filter is appended 
to the property (which must be a String) already stored under that key, and stores this value back
in the hash table.

 

Parameters:

props- a hash table that maps image properties to their value
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§2.6 Class IndexColorModel
 

public  class  java.awt.image.IndexColorModel
    extends  java.awt.image.ColorModel  (II-§2.1)
{
        // Constructors
    public IndexColorModel(int  bits, int  size, §2.6.1
                         byte  r[], byte  g[], byte  b[]);
    public IndexColorModel(int  bits, int  size, §2.6.2
                         byte  r[], byte  g[], 
                            byte  b[], byte  a[]);
    public IndexColorModel(int  bits, int  size, §2.6.3
                       byte  r[], byte  g[],
                        byte  b[], int  trans);
    public IndexColorModel(int  bits, int  size, §2.6.4
                      byte  cmap[], int  start,
                        boolean  hasalpha);
    public IndexColorModel(int  bits, int  size, §2.6.5
                        byte  cmap[], int  start,
                        boolean  hasalpha,  int  trans);

        // Methods
    public final int getAlpha(int  pixel); §2.6.6
    public final void getAlphas(byte  a[]); §2.6.7
    public final int getBlue(int  pixel);§2.6.8
    public final void getBlues(byte  b[]); §2.6.9
    public final int getGreen(int  pixel); §2.6.10
    public final void getGreens(byte  g[]); §2.6.11
    public final int getMapSize(); §2.6.12
    public final int getRed(int  pixel); §2.6.13
    public final void getReds(byte  r[]);§2.6.14
    public final int getRGB(int  pixel); §2.6.15
    public final int getTransparentPixel(); §2.6.16
}

The index color model class specifies a color model (II-§2.1) in which a pixel value is converted into
alpha, red, green, and blue components by using the pixel value as an index into a color map. Each 
entry in the color map gives the alpha, red, green, and blue components for the corresponding pixel.

An optional transparent pixel can be specified. This pixel is completely transparent, independent of 
the alpha value recorded for that pixel value.

The maximum size of the color map is 256 entries. 

This color model is similar to an X11 PseudoColor visual.

Many of the methods in this class are final; the underlying native graphics code makes assumptions
about the layout and operation of this class and those assumptions are reflected in the 
implementations of the methods here that are marked final. Applications can subclass this class for 
other reaons, but they cannot override or modify the behavior of the final methods.
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IndexColorModel.IndexColorModel
    

public IndexColorModel(int  bits, int  size, byte  r[],byte  g[], byte  
b[])

Constructs an IndexColorModel from the given arrays of red, green, and blue components. 

Pixels described by this color model all have alpha components of 255 (fully opaque). 

Each of the three arrays must have at least size elements, and it must be the case that size <
2bits. These first size elements of the arrays are the red, green, and blue values for pixels in 
the range 0 <= i < size. Pixels in the range size <= i < 2bits have red, green, and blue
values of 0.

Parameters:

bits- the number of bits in a pixel

size- the size of the color component arrays

r- an array of red color components

g- an array of green color components

b- an array of blue color components

public IndexColorModel(int  bits, int  size, byte  r[], byte  g[], byte  
b[], byte  a[])

Constructs an IndexColorModel from the given arrays of red, green, blue and alpha 
components.

Each of the four arrays must have at least size elements, and it must be the case that size < 
2bits. These first size elements of the arrays are the red, green, and blue values for pixels in 
the range 0 <= i < size. Pixels in the range size <= i < 2bits have red, green, and 
blue, and alpha values of 0. 



Parameters:

bits- the number of bits in a pixel

size- a lower bound on the size of each of the arrays
r- an array of red color components

g- an array of green color components

b- an array of blue color components

a- an array of alpha value components

public IndexColorModel(int  bits, int  size, byte  r[],byte  g[], byte  
b[], int  trans)

Constructs an IndexColorModel from the given arrays of red, green, and blue components. 

Pixels described by this color model all have alpha components of 255 (fully opaque), except 
for the transparent pixel.

Each of the three arrays must have at least size elements, and it must be the case that size <
2bits. These first size elements of the arrays are the red, green, and blue values for pixels in 
the range 0 <= i < size. Pixels in the range size <= i < 2bits have red, green, and blue
values of 0.

Parameters:

bits- the number of bits in a pixel

size- the size of the color component arrays

r- an array of red color components

g- an array of green color components

b- an array of blue color components

trans- the index of the transparent pixel

public

IndexColorModel(int  bits, int  size, byte  cmap[], int  start, boolean  
hasalpha)



Constructs an index color model from a single array of packed red, green, blue and optional 
alpha components. 

If the hasalpha argument is false, then the cmap array must have length of at least start +
3 * size. The red, green, and blue components for a pixel in the range 0 <= i < size are 
in the three elements of the cmap array starting at cmap[start + 3i]. Its alpha component is 255 
(fully opaque).

If the hasalpha argument is true, then the cmap array must have length of at least start +
4 * size. The red, green, blue, and alpha components for a pixel in the range 0 <= i < 
size are in the four elements of the cmap array starting at cmap[start + 4i].

Pixels in the range size <= i < 2bits have red, green, and blue values of 0. Their alpha 
component is 0 if hasalpha is true, and 255 otherwise.

Parameters:

bits- the number of bits in a pixel

size- the size of the color component arrays

cmap- an array of color components

start- the starting offset of the first color component

hasalpha- if true, the alpha values are contained in the cmap array

public IndexColorModel(int  bits, int  size, byte  cmap[], int  start, 
boolean  hasalpha, int  trans)

Constructs an index color model from a single array of packed red, green, blue, and optional 
alpha values.

The color model is constructed the same way as described in §2.6.4. In addition, the specified 
transparent index represents a pixel which is considered entirely transparent regardless of any 
alpha value specified for it. The array must have enough values in it to fill all of the needed 
component arrays of the specified size.



Parameters:

bits- the number of bits in a pixel

size- the size of the color component arrays

cmap- an array of color components

start- the starting offset of the first color component

hasalpha- if true, the alpha values are in the cmap array
trans- the index of the fully transparent pixel
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IndexColorModel.getAlpha
    

public final int getAlpha(int  pixel)

Determines the alpha transparency value of the pixel in this color model. The value ranges from
0 to 255. The value 0 indicates that the pixel is completely transparent. The value 255 indicates
that the pixel is opaque.

Parameters:

pixel- a pixel value
Returns:

The alpha transparency represented by the pixel value.

Overrides:

getAlpha in class ColorModel    (II-§2.1.3).
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IndexColorModel.getAlphas
    

public final void getAlphas(byte  a[])

Copies the array of alpha transparency values from this color model into the given array. 

Only the initial entries of the array as specified by the getMapSize method (II-§2.6.12) are 
written.

Parameters:

a- an array into which to place the results
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IndexColorModel.getBlue
    

public final int getBlue(int  pixel)

Determines the blue component of the pixel in this color model. The value ranges from 0 to 
255. The value 0 indicates no contribution from this primary color. The value 255 indicates the 
maximum intensity of this color component.

Parameters:

pixel- a pixel value
Returns:

the blue color component represented by the pixel value.

Overrides:

getBlue in class ColorModel    (II-§2.1.4).
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IndexColorModel.getBlues
    

public final void getBlues(byte  b[])

Copies the array of blue color components from this color model into the given array. 

Only the initial entries of the array as specified by the getMapSize method (II-§2.6.12) are 
written.

Parameters:

b- an array into which to place the results
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IndexColorModel.getGreen
    

public final int getGreen(int  pixel)

Determines the green component of the pixel in this color model. The value ranges from 0 to 
255. The value 0 indicates no contribution from this primary color. The value 255 indicates the 
maximum intensity of this color component.

Parameters:

pixel- a pixel value
Returns:

the blue color component represented by the pixel value.

Overrides:

getGreen in class ColorModel    (II-§2.1.5).
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IndexColorModel.getGreens
    

public final void getGreens(byte  g[])

Copies the array of green color components from this color model into the given array. 

Only the initial entries of the array as specified by the getMapSize method (II-§2.6.12) are 
written.

Parameters:

g- an array into which to place the results
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IndexColorModel.getMapSize
    

public final int getMapSize()

Returns:

the value of the size argument when creating this index color model.
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IndexColorModel.getRed
    

public final int getRed(int  pixel)

Determines the red component of the pixel in this color model. The value ranges from 0 to 255. 
The value 0 indicates no contribution from this primary color. The value 255 indicates the 
maximum intensity of this color component.

Parameters:

pixel- a pixel value
Returns:

the red color component represented by the pixel value.

Overrides:

getRed in class ColorModel    (II-§2.1.7).
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IndexColorModel.getReds
    

public final void getReds(byte  r[])

Copies the array of red color components from this color model into the given array. 

Only the initial entries of the array as specified by the getMapSize method (II-§2.6.12) are 
written.

Parameters:

a- an array into which to place the results
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IndexColorModel.getRGB
    

public final int getRGB(int  pixel)

Calculates a single integer representing the alpha, red, green, and blue components of the pixel
in this color model. The components are each scaled to be a value between 0 and 255. The 
integer returned is the number such that bits    24-31 are the alpha value, 16-23 are the red 
value, bits 8-15 are the green value, and bits 0-7 are the blue value. 

This format is the format used by the default RGB color model (II-§2.1.9).

Parameters:

pixel- a pixel value
Returns:

an integer representing this color in RGB format.
Overrides:

getRGB in class ColorModel    (II-§2.1.8).
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IndexColorModel.getTransparentPixel
    

public final int getTransparentPixel()

Returns:

the index of the transparent pixel in this color model, or -1 if there is no transparent pixel.
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§2.7 Class MemoryImageSource
 

public  class  java.awt.image.MemoryImageSource
    extends  java.lang.Object  (I-§1.12)
    implements java.awt.image.ImageProducer  (II-§2.12)
{
        // Constructors
    public MemoryImageSource(int  w, int  h, ColorModel cm, §2.7.1
                                byte  pix[], int  off,  int  scan);
    public MemoryImageSource(int  w, int  h, ColorModel cm, §2.7.2
                                byte  pix[], int  off,  int  scan,
 ;                          Hashtable  props);
    public MemoryImageSource(int  w, int  h, ColorModel cm, §2.7.3
                              int  pix[], int  off,  int  scan);
    public MemoryImageSource(int  w, int  h, ColorModel cm,§2.7.4
                int  pix[], int  off, int scan, 
                                Hashtable  props);
    public MemoryImageSource(int  w, int  h, int pix[], §2.7.5
                               int off, int  scan);
    public MemoryImageSource(int  w, int  h, int pix[], §2.7.6
                        int  off, int scan, 
                                Hashtable  props);

        // Methods
    public void addConsumer(ImageConsumer  ic);§2.7.7
    public boolean isConsumer(ImageConsumer  ic); §2.7.8
    public void removeConsumer(ImageConsumer  ic); §2.7.9
    public void     §2.7.10
        requestTopDownLeftRightResend(ImageConsumer  ic);
    public void startProduction(ImageConsumer  ic); §2.7.11
}

A memory image source is an implementation of the image producer interface (II-§2.12). It uses an 
array to produce pixel values for the image. 

Here is an example which calculates a 100 x 100 image representing a fade from black to blue 
along the x axis and from black to red along the Y axis:

int  w  =  100;
int  h  =  100;
int  pix[]  =  new  int[w  *  h];
int  index  =  0;
for  (int  y  =  0;  y <  h;  y++)  {
       int  red  =  (y  *  255)  /  (h  -  1);
       for  (int  x  =  0;  x  <  w;  x++)  {
               int  blue  =  (x  *  255)  /  (w  -  1);
               pix[index++]  =  (255  <<  24)  |  (red  <<  16)  |  blue;
       }



}
Image  img  =  createImage(new  MemoryImageSource(w,  h,  pix,  0,  w));

An application can use the method createImage in class    Component    (II-§1.10.6)to create an 
Image from a MemoryImageSource.
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MemoryImageSource.MemoryImageSource
    

public

MemoryImageSource(int  w, int  h, ColorModel  cm, byte  pix[], int  off, 
int  scan)

Constructs an image producer (II-§2.12)object which uses an array of bytes to produce 
data for the image object. The pixel at coordinate (i, j) is stored in the pixel array at index 
j x scan + i + offset.

Parameters:

w- the width of the image

h- the height of the image

cm- the color model used by the pixels

pix- the array of pixel values
off- the offset of the first pixel in the array
scan- the number of pixels in the array per line

public MemoryImageSource(int  w, int  h, ColorModel  cm, byte  pix[], int  
off, int  scan, Hashtable  props)

Constructs an image producer (II-§2.12) object which uses an array of bytes to produce 
data for the image object. The pixel at coordinate (i, j) is stored in the pixel array at index 
j x scan + i + offset.

In addition, the image has the properties indicated in the hash table argument.

Parameters:

w- the width of the image

h- the height of the image

cm- the color model used by the pixels

pix- the array of pixel values



off- the offset of the first pixel in the array
scan- the number of pixels in the array per line
props- a hash table of properties

public MemoryImageSource(int  w, int  h, ColorModel  cm, int  pix[], int  
off, int  scan)

Constructs an image producer (II-§2.12) object which uses an array of integers to produce 
data for the image object. The pixel at coordinate (i, j) is stored in the pixel array at index 
j x scan + i + offset.

Parameters:

w- the width of the image

h- the height of the image

cm- the color model used by the pixels

pix- the array of pixel values
off- the offset of the first pixel in the array
scan- the number of pixels in the array per line

public  MemoryImageSource(int  w, int  h, ColorModel  cm, int  pix[], int  
off, int  scan, Hashtable  props)

Constructs an image producer (II-§2.12) object which uses an array of integers to produce 
data for the image object. The pixel at coordinate (i, j) is stored in the pixel array at index 
j x scan + i + offset.

In addition, the image has the properties indicated in the hash table argument.

Parameters:

w- the width of the image

h- the height of the image

cm- the color model used by the pixels



pix- the array of pixel values
off- the offset of the first pixel in the array
scan- the number of pixels in the array per line
props- a hash table of properties

public MemoryImageSource(int  w, int  h, int  pix[],int  off, int  scan)

Constructs an image producer (II-§2.12) object which uses an array of integers to produce 
data for the image object. The pixel at coordinate (i, j) is stored in the pixel array at index 
j x scan + i + offset.

The resulting image uses the default RGB color model (II-§2.1.9).

Parameters:

w- the width of the image

h- the height of the image

pix- the array of pixel values
off- the offset of the first pixel in the array
scan- the number of pixels in the array per line

public MemoryImageSource(int  w, int  h, int  pix[], int  off, int  scan, 
Hashtable  props)

Constructs an image producer (II-§2.12) object which uses an array of integers to produce 
data for the image object. The pixel at coordinate (i, j) is stored in the pixel array at index 
j x scan + i + offset . The resulting image uses the default RGB color model (II-
§2.1.9).

In addition, the image has the properties indicated in the hash table argument.

Parameters:



w- the width of the image

h- the height of the image

cm- the color model used by the pixels

pix- the array of pixel values
off- the offset of the first pixel in the array
scan- the number of pixels in the array per line
props- a hash table of properties
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MemoryImageSource.addConsumer
    

public void addConsumer(ImageConsumer  ic)

Registers the image consumer (II-§2.10) argument as wanting the image produced by this 
image producer. For more information on this method and its arguments, see the 
addConsumer method (II-§2.12.1) of ImageProducer.

The addConsumer method of MemoryImageSource, since it already has the image data, 
immediately delivers the data to the image consumer.

Parameters:

ic- an image consumer
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MemoryImageSource.isConsumer
    

public boolean isConsumer(ImageConsumer  ic)

Determines if the image consumer argument is registered with this image producer as a 
consumer. Because the memory image source delivers data immediately to its image 
consumer, the memory image source can have at most one consumer at a time.

Parameters:

ic- an image consumer

Returns:

true if the specified image consumer argument (II-§2.10) is currently registered with this 
image producer as one of its consumers; false otherwise.
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MemoryImageSource.removeConsumer
    

public void removeConsumer(ImageConsumer  ic)

Removes the specified image consumer (II-§2.10) object from the list of consumers 
registered to receive the image data. For more information on this method and its arguments, 
see the removeConsumer method (II-§2.12.3) of ImageProducer.

Parameters:

ic- an image consumer
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MemoryImageSource.requestTopDownLeftRightResend
    

public void requestTopDownLeftRightResend(ImageConsumer  ic)

An image consumer sends this message to request that the image producer attempt to 
resend the image data one more time in top-down, left-to-right order. For more information on 
this method and its arguments, see the requestTopDownLeftRightResend method (II-
§2.12.4)of ImageProducer.

The requestTopDownLeftRightResend method of memoryImageSource ignores this request, 
since it always sends its data in that order.

Parameters:

ic- an image consumer
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MemoryImageSource.startProduction
    

public void startProduction(ImageConsumer  ic)

Registers the image consumer (II-§2.10) argument as wanting the image produced by this 
image producer. In addition, this method forces the image producer to start an immediate 
reconstruction of the image data. For more information on this method and its arguments, see 
the startProduction method (II-§2.12.5) of ImageProducer.

The addConsumer method of MemoryImageSource, since it already has the image data, 
immediately delivers the data to the image consumer.

Parameters:

ic- an image consumer
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§2.8 Class PixelGrabber
 

public  class  java.awt.image.PixelGrabber
    extends  java.lang.Object  (I-§1.12)
    implements java.awt.image.ImageConsumer  (II-§2.10)
{
        // Constructors
    public PixelGrabber(Image  img, int  x, int  y, §2.8.1
         int  w, int  h, int  pix[], int  off, int  scansize);
    public PixelGrabber(ImageProducer  ip, int  x, §2.8.2
        int  y, int  w, int  h, int  pix[], int  off, int  scansize);

        // Methods
    public boolean grabPixels(); §2.8.3
    public boolean grabPixels(long  ms); §2.8.4
    public void imageComplete(int  status); §2.8.5
    public void setColorModel(ColorModel  model); §2.8.6
    public void setDimensions(int  width, int  height) §2.8.7
        public void setHints(int  hints);§2.8.8
    public void setPixels(int  srcX, int  srcY, int  srcW, §2.8.9
                        int  srcH, ColorModel  model,
                       byte  pixels[], int  srcOff, int  srcScan);
    public void setPixels(int  srcX, int  srcY, int  srcW, §2.8.10
                         int  srcH, ColorModel  model,
                        int  pixels[], int  srcOff,  int  srcScan);
    public void setProperties(Hashtable  props); §2.8.11
    public int status(); §2.8.12
}

The pixel grabber implements an image consumer which can be attached to an image or image 
producer object to retrieve a subset of the pixels in that image. Pixels are stored in the array in 
the default RGB color model (II-§2.1.9).
For example:

public  void  handleSinglePixel(int  x,  int  y,  int  pixel)  {
       int  alpha  =  (pixel  >>  24)  &  0xff;
       int  red      =  (pixel  >>  16)  &  0xff;
       int  green  =  (pixel  >>    8)  &  0xff;
       int  blue    =  (pixel            )  &  0xff;
       //  Deal  with  the  pixel  as  necessary...
}

public  void  GetPixels(Image  img,  int  x,  int  y,  int  w,  int  h)  {
       int[]  pixels  =  new  int[w  *  h];
       PixelGrabber  pg  =  
               new  PixelGrabber(img,  x,  y,  w,  h,  pixels,  0,  w);
        try  {



               pg.grabPixels();
       }  catch  (InterruptedException  e)  {
               System.err.println("interrupted  waiting  for  pixels!");
               return;
       }
       if  ((pg.status()  &  ImageObserver.ABORT)  !=  0)  {
             System.err.println("image  fetch  aborted  or  errored");
             return;
       }
       for  (int  j  =  0;  j  <  h;  j++)  {
               for  (int  i  =  0;  i  <  w;  i++)  {
                       // look at the pixel
                       handleSinglePixel(x+i, y+j, pixels[j * w + i]);
               }
       }

}

Most applications need to call only the grabPixel methods (§2.8.3, §2.8.4) and the status method 
(II-§2.8.12) of this class. The remaining methods are part of the ImageConsumer interface and 
allow the pixel grabber to receive the image from the image producer.
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PixelGrabber.PixelGrabber
    

public PixelGrabber(Image  img, int  x, int  y, int  w, int  h, int  pix[],
int  off, int  scansize)

Creates a new pixel grabber object to grab the rectangular section of pixels from the 
specified image into the specified array. 

The pixels are stored in the array in the default RGB color model (II-§2.1.9). The pixel 
data for the coordinate (i, j), where (i, j) is inside the indicted rectangle, is stored in the 
array at index

(j - y) x scan + (i - x + offset

of the pixel array.

The x and y coordinates indicate the upper-left corner of the rectangle of pixels to retrieve from 
the image, relative to the default (unscaled) size of the image.

Parameters:

img- the image from which to retrieve pixels
x- the x coordinate of the upper-left corner
y- the y coordinate of the upper-left corner
w- the width of the rectangle to retrieve
h- the height of the rectangle to retrieve
pix- the array of integers into which to place the RGB pixels retrieved from the image

off- the offset into the array to store the first pixel
scansize- the distance from the start of one row of pixels to the start of the next row in the 
array



public PixelGrabber(ImageProducer  ip, int  x, int  y, int  w, int  h, int 
pix[], int  off, int  scansize)

Creates a new pixel grabber object to grab the rectangular section of pixels from the 
specified image producer into the specified array. 

The pixels are stored in the array in the default RGB color model (II-§2.1.9). The pixel 
data for the coordinate (i, j), where (i, j) is inside the indicted rectangle, is stored in the 
array at the index

(j - y) x scan + (i - x) + offset

of the pixel array.

The x and y coordinates indicate the upper-left corner of the rectangle of pixels to retrieve from 
the image, relative to the default (unscaled) size of the image.

Parameters:

ip- the image producer

x- the x coordinate of the upper-left corner
y- the y coordinate of the upper-left corner
w- the width of the rectangle to retrieve
h- the height of the rectangle to retrieve
pix- the array of integers into which to place the RGB pixels retrieved from the image

off- the offset into the array to store the first pixel
scansize- the distance from the start of one row of pixels to the start of the next row in the 
array
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PixelGrabber.grabPixels
    

public boolean grabPixels()
throws InterruptedException

Requests the image or image producer to start delivering pixels to this image consumer. It 
waits for all of the pixels in the rectangle of interest to be delivered.

Returns:

true if the pixels were successfully grabbed; false on abort or error.
Throws

InterruptedException    (I-§1.37)
If another thread has interrupted this thread.

public boolean grabPixels(long  ms)
throws InterruptedException

Requests the image or image producer to start delivering pixels to this image consumer. It 
waits for all of the pixels in the rectangle of interest to be delivered, or until the specified 
timeout has elapsed.

Parameters:

ms- the number of milliseconds to wait for the pixels
Returns:

true if the pixels were successfully grabbed; false on abort, error, or timeout.
Throws

InterruptedException    (I-§1.37)
If another thread has interrupted this thread.
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PixelGrabber.imageComplete
    

public void imageComplete(int  status)

The image producer calls the imageComplete method when it has completed an image or it 
has errored in producing or loading the image. For more information on this method and its 
status argument, see §2.10.10.

The imageComplete method of PixelGrabber notifies all processes waiting for the pixels to 
wake up. It uses the value of the status flag to determine whether the image was successfully 
retrieved or not.

Parameters:

status- the status of the image
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PixelGrabber.setColorModel
    

public void setColorModel(ColorModel  model)

The image producer calls the setColorModel method to specify the color model for the 
majority of the subsequent setPixels method calls. For more information on this method and 
its model argument, see §2.10.11.

The setColorModel method of PixelGrabber ignores this call.

Parameters:

model- a color map used in subsequent setPixel calls
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PixelGrabber.setDimensions
    

public void setDimensions(int  width, int  height)

The image producer calls the setDimensions of the image consumer to tell it the width and 
height of the image.

The setDimensions method of PixelGrabber ignores the dimensions.

Parameters:

width- the width of the image

height- the height of the image
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PixelGrabber.setHints
    

public void setHints(int  hints)

The image producer calls the setHints method of the image consumer to indicate the order in 
which the bits will be delivered. For more information on the hints passed to the image 
consumer, see §2.10.13.

The setHints method of PixelGrabber ignores the hints.

Parameters:

hints- hints about the order in which the bits will be delivered
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PixelGrabber.setPixels
    

public void setPixels(int  srcX, int  srcY, int  srcW, int  srcH, 
ColorModel  model, byte  pixels[],int  srcOff, int  srcScan)

The image producer calls the setPixels method of the image consumer one or more times to 
deliver the pixels of the image. For more information on this method and its arguments, see 
§2.10.14.

The setPixels method of PixelGrabber places the bits, if appropriate, into the array of bits 
passed to it by a call to the grabPixels method (II-§2.8.3).

Parameters:

x- left coordinate of rectangle
y- top coordinte of rectangle
w- width of rectangle
h- height of rectangle
model- color model for bits

pixels- array of bits
off- offset for first element

scansize- number of elements per row

public void

setPixels(int  srcX, int  srcY, int  srcW, int  srcH, ColorModel  model, 
int  pixels[],int  srcOff, int  srcScan)

The image producer calls the setPixels method of the image consumer one or more times to 
deliver the pixels of the image. For more information on this method and its arguments, see 
§2.10.15.

The setPixels method of PixelGrabber places the bits, if appropriate, into the array of bits 
passed to it by a call to the grabPixels method (II-§2.8.3).



Parameters:

x- left coordinate of rectangle
y- top coordinte of rectangle
w- width of rectangle
h- height of rectangle
model- color model for bits

pixels- array of bits
off- offset for first element

scansize- number of elements per row
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PixelGrabber.setProperties
    

public void setProperties(Hashtable  props)

The image producer calls the setProperties method of the image consumer to let it know of 
additional properties of the image. For more information on this method and its arguments, 
see §2.10.16.

The setPropertiess method of PixelGrabber ignores the hints.

Parameters:

props- a hash table that maps image properties to their value
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PixelGrabber.status
    

public int status()

Returns the bitwise OR of the appropriate ImageObserver interface (II-§2.11) flags.

Returns:

the status of the pixels.
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§2.9 Class RGBImageFilter
 

public  abstract  class  java.awt.image.RGBImageFilter
    extends  java.awt.image.ImageFilter  (II-§2.5)
{
        // Fields
    protected boolean canFilterIndexColorModel;§2.9.1
    protected ColorModel newmodel; §2.9.2
    protected ColorModel origmodel;§2.9.3

        // Constructors
    public RGBImageFilter(); §2.9.4

        // Methods
    public IndexColorModel §2.9.5
        filterIndexColorModel(IndexColorModel  icm);
    public abstract int filterRGB(int  x, int  y, int  rgb); §2.9.6
    public void filterRGBPixels(int  x, int  y, int  w, §2.9.7
          int  h, int  pixels[], int  off, int  scansize);
    public void setColorModel(ColorModel  model); §2.9.8
    public void setPixels(int  x, int  y, int  w, int  h, §2.9.9
            ColorModel  model, byte  pixels[], ;int  off, int  scansize);
    public void setPixels(int  x, int  y, int  w, int  h §2.9.10
            ColorModel  model, int  pixels[], int  off, int  scansize);
    public void tituteColorModel(ColorModel  oldcm, §2.9.11
            ColorModel  newcm);
}

This class provides an easy way to create an image filter (II-§2.5) which modifies the pixels of the 
original image by converting them one at a time in the default RGB color model    (II-§2.1.9).
Objects of this class are meant to be used in conjunction with a filtered image source    (II-§2.4) 
object to produce filtered versions of existing images.

This class is an abstract class. It provides the calls needed to channel all the pixel data through a 
single method which converts pixels, one at a time, into the default RGB color model, regardless
of the color model being used by the image producer. The only method which needs to be defined 
to create a useable image filter is the filterRGB method. 
Following is an example of a filter which swaps the red and blue components of an image: 

class  RedBlueSwapFilter  extends  RGBImageFilter  {
       public  RedBlueSwapFilter()  {
               //  The  filter's  operation  does  not  depend  on  the
               //  pixel's  location,  so  IndexColorModels  can  be
               //  filtered  directly.
               canFilterIndexColorModel  =  true;
       }



       public  int  filterRGB(int  x,  int  y,  int  rgb)  {
               return  ((rgb  &  0xff00ff00)
                         |  ((rgb  &  0xff0000)  >>  16)
                         |  ((rgb  &  0xff)  <<  16)); 
               }
}
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RGBImageFilter.canFilterIndexColorModel
    

protected boolean canFilterIndexColorModel

Setting this value to true indicates that the the value returned by the filterRGB method    (II-
§2.9.6)is independent of the x and y arguments, and depends only on the rgb argument.

Subclasses of RGBImageFilter should set this field to true in their constructor if their filterRGB 
method does not depend on the coordinate of the pixel being filtered. Filtering the colormap 
entries of an indexed color map can be much faster than filtering every pixel.

The default value is false.

See Also:

substituteColorModel    (II-§2.9.11)
IndexColorModel    (II-§2.6).
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RGBImageFilter.newmodel
    

protected ColorModel newmodel

This field is used to remember the newcm argument passed to the substituteColorModel (II-
§2.9.11) method.
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RGBImageFilter.origmodel
    

protected ColorModel origmodel

This field is used to remember the oldcm argument passed to the substituteColorModel (II-
§2.9.11) method.
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RGBImageFilter.RGBImageFilter
    

public RGBImageFilter()

The default constructor.
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RGBImageFilter.filterIndexColorModel
    

public IndexColorModel

filterIndexColorModel(IndexColorModel  icm)

Filters an index color model (II-§2.6) object by running each entry in its color table through 
the filterRGB method (II-§2.9.6). The call to filterRGB has the x and y arguments set to -1 as
a flag to indicate that a color table entry is being filtered rather than an actual pixel value.

Parameters:

icm- the index color model object to be filtered
Returns:

a new index color model with the filtered colors.
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RGBImageFilter.filterRGB
    

public abstract int filterRGB(int  x, int  y, int  rgb)

Specifies a method to convert a single input pixel, whose value is specified in the default 
RGB color model    (II-§2.1.9), to a new pixel value also in the default RGB color model. 
Subclasses of RGBImageFilter must provide a definition for this method.

If the value of the field canFilterIndexColorModel (II-§2.9.1) is true, then the value returned by
this method must not depend on the x and y coordinates.

If the x and y arguments are both -1, this method is being called by the filterIndexColorModel 
method (II-§2.9.5).

Parameters:

x- the x coordinate of the pixel
y- the y coordinate of the pixel
rgb- the value of the pixel, in the default RGB color model

Returns:

the new value of the pixel, in the default RGB color model.

See Also:

filterRGBPixels    (II-§2.9.7).
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RGBImageFilter.filterRGBPixels
    

public void filterRGBPixels(int  x, int  y, int  w, int  h, int  pixels[], 
int  off, int  scansize)

Filters a buffer of pixels in the default RGB color model    (II-§2.1.9) by passing them one 
by one through the filterRGB method (II-§2.9.6). 

The setPixels method (II-§2.10.15) of the filter's consumer (II-§2.5.1) is then called with 
the resulting buffer and the color model argument set to the default RGB color model.

Only pixels that fall within the specified rectangle are modified. The value of the pixel at 
coordinate (i, j) is stored in the pixel array at index j x scan + i + offset.

Parameters:

x- left coordinate of rectangle
y- top coordinate of rectangle
w- width of rectangle
h- height of rectangle
model- color model for bits

pixels- array of bits
off- offset for first element

scansize- number of elements per row
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RGBImageFilter.setColorModel
    

public void setColorModel(ColorModel  model)

The image producer calls the setColorModel method to specify the color model for the 
majority of the subsequent setPixels method calls. For more information on this method and 
its model argument, see §2.10.11

The setColorModel method of RGBImageFilter determines if the color model argument is an 
index color model (II-§2.6) and if the canFilterIndexColorModel field (II-§2.9.1) is true.

If both conditions are true, the method creates a new color model by calling the 
filterIndexColorModel method (II-§2.9.5) on the model argument. The original color model 
and the newly created color model are then passed as arguments to the substituteColorModel 
(II-§2.9.11) method. In addition, the setColorModel method (II-§2.9.8) of the filter's 
consumer (II-§2.5.1) is called with the newly created color model.

If either condition is false, the method calls the the setColorModel method (II-§2.10.11) of 
its consumer (II-§2.5.1) with the default RGB color map (II-§2.1.9).

Parameters:

model- a color map used in subsequent setPixel calls

Overrides:

setColorModel in class ImageFilter    (II-§2.5.7).
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RGBImageFilter.setPixels
    

public void setPixels(int  x, int  y, int  w, int  h, ColorModel model, 
byte  pixels[], int  off,  int  scansize)

The image producer calls the setPixels method of the image consumer one or more times to 
deliver the pixels of the image. For more information on this method and its arguments, see 
§2.10.14.

The setPixels method of RGBImageFilter looks to see if the color model is the same one that 
has already been converted and remembered for substitution by a previous call to the 
substituteColorModel (II-§2.9.11) method. 

If so, it calls the setPixels method (II-§2.10.14) of its consumer (II-§2.5.1), changing the 
color model argument to be the alternative color model.

Otherwise, the method converts the buffer of byte pixels to the default RGB color model (II-
§2.1.9) and passes the converted buffer to the filterRGBPixels (II-§2.9.7) method to be 
converted one by one.

Parameters:

x- left coordinate of rectangle
y- top coordinate of rectangle
w- width of rectangle
h- height of rectangle
model- color model for bits

pixels- array of bits
off- offset for first element

scansize- number of elements per row

Overrides:

setPixels in class ImageFilter    (II-§2.5.10).

public void setPixels(int  x, int  y, int  w, int  h, ColorModel model, int



pixels[], int  off, int  scansize)

The image producer calls the setPixels method of the image consumer one or more times to 
deliver the pixels of the image. For more information on this method and its arguments, see 
§2.10.15.

The setPixels method of RGBImageFilter looks to see if the color model is the same one that 
has already been converted and remembered for substitution by a previous call to the 
substituteColorModel (II-§2.9.11) method.

If so, it calls the setPixels method (II-§2.10.14) of the filter's consumer (II-§2.5.1), 
changing the color model argument to be the alternative color model.

Otherwise, the method converts the buffer of byte pixels to the default RGB color model (II-
§2.1.9) and passes the converted buffer to the filterRGBPixels (II-§2.9.7) method to be 
converted one by one.

Parameters:

x- left coordinate of rectangle
y- top coordinate of rectangle
w- width of rectangle
h- height of rectangle
model- color model for bits

pixels- array of bits
off- offset for first element

scansize- number of elements per row

Overrides:

setPixels in class ImageFilter    (II-§2.5.11).
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RGBImageFilter.substituteColorModel
    

public void substituteColorModel(ColorModel  oldcm, ColorModel  newcm)

Registers two color model objects for substitution. If the oldcm is the color model during any 
subsequent call to either of the setPixels methods (§2.9.9, §2.9.10), the newcm argument 
is substituted and the pixels passed through unmodifed.

Parameters:

oldcm- the ColorModel object to be replaced on the fly

newcm- the ColorModel object to replace oldcm on the fly
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§2.10 Interface ImageConsumer
 

public  interface  java.awt.image.ImageConsumer
{
          // status value for the imageComplete method
        public final static int IMAGEABORTED; §2.10.1
        public final static int IMAGEERROR; §2.10.2
        public final static int SINGLEFRAMEDONE; §2.10.3
        public final static int STATICIMAGEDONE; §2.10.4

          // hints used by the setHints method
        public final static int COMPLETESCANLINES; §2.10.5
        public final static int RANDOMPIXELORDER; §2.10.6
        public final static int SINGLEFRAME; §2.10.7
        public final static int SINGLEPASS; §2.10.8
        public final static int TOPDOWNLEFTRIGHT; §2.10.9

          // Methods
        public abstract void imageComplete(int  status); §2.10.10
        public abstract void setColorModel(ColorModel  model); §2.10.11
        public abstract void §2.10.12
             setDimensions(int  width, int  height);
        public abstract void setHints(int  hintflags); §2.10.13
        public abstract void §2.10.14
             setPixels(int  x, int  y, int  w, int  h,
                            ColorModel  model, byte  pixels[],
                            int  off, int  scansize);
        public abstract void §2.10.15
             setPixels(int  x, int  y, int  w, int  h,
                            ColorModel  model, int  pixels[],
                            int  off, int  scansize);
        public abstract void setProperties(Hashtable  props); §2.10.16
}

The image consumer interface specifies the methods that all image consumers must implement. An 
image consumer is an object interested in data produced by the image producers (II-§2.12). 
When a consumer is added to an image producer, the producer delivers all the data about the image 
using the method calls defined in this interface.
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ImageConsumer.IMAGEABORTED
    

public final static int IMAGEABORTED = 4

Argument to the imageComplete method (II-§2.10.10) indicating that the image creation 
process was deliberately aborted.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



ImageConsumer.IMAGEERROR
    

public final static int IMAGEERROR = 1

Argument to the imageComplete method (II-§2.10.10) indicating that an error was 
encountered while producing the image.
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ImageConsumer.SINGLEFRAMEDONE
    

public final static int SINGLEFRAMEDONE = 2

Argument to the imageComplete method (II-§2.10.10) indicating that one frame of the 
image is complete but there are more frames to be delivered.
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ImageConsumer.STATICIMAGEDONE
    

public final static int STATICIMAGEDONE = 3

Argument to the imageComplete method (II-§2.10.10) indicating that the image is complete 
and there are no more pixels or frames to be delivered.
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ImageConsumer.COMPLETESCANLINES
    

public final static int COMPLETESCANLINES = 4

Flag in the setHints method (II-§2.10.13) indicating that the pixels will be delivered in 
(multiples of) complete scanlines at a time.
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ImageConsumer.RANDOMPIXELORDER
    

public final static int RANDOMPIXELORDER = 1

Flag in the setHints method (II-§2.10.13) indicating that the pixels will be delivered in a 
random order. 

The image consumer should not use any optimizations that depend on the order of pixel 
delivery. If the image producer doesn't call the setHints method, the image consumer assumes 
that the bits are being delivered in a random order.
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ImageConsumer.SINGLEFRAME
    

public final static int SINGLEFRAME = 8

Flag in the setHints method (II-§2.10.13) indicating that the image contains a single static 
image. The pixels will be defined in calls to the setPixels methods; the image producer then 
calls the imageComplete method (II-§2.10.10)    with the STATICIMAGEDONE flag (II-
§2.10.4) after which no more image data is delivered. 

Examples of image types that do not meet these criteria include the output of a video feed, or 
the representation of a 3D rendering being manipulated by the user. The end of each frame of 
those types of images is indicated by the image producer calling the imageComplete method 
(II-§2.10.10)with the SINGLEFRAMEDONE flag (II-§2.10.4).
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ImageConsumer.SINGLEPASS
    

public final static int SINGLEPASS = 8

Flag in the setHints method (II-§2.10.13) indicating that each pixel will be delivered only 
once. 

An image type that does not meet this criterion is a progressive JPEG image which defines 
pixels in multple passes, each more refined than the previous.
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ImageConsumer.TOPDOWNLEFTRIGH
    

public final static int TOPDOWNLEFTRIGHT

Flag in the setHints method (II-§2.10.13) indicating that the pixels will be delivered in a 
top-down, left-to-right order. 

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



ImageConsumer.imageComplete
    

public abstract void imageComplete(int  status)

The image producer calls the imageComplete method when one of the following conditions 
has occurred: 

· it has delivered all the pixels that the source image contains
 

· a single frame of a multi-frame animation has been completed 
· an error in loading or producing the image has occurred
· the image production was explicitly aborted by the application

 

The image consumer should remove itself from the list of consumers registered with the image 
producer (II-§2.12.3), unless it is interested in subsequent frames.

The status is one of the following values:

(II-§2.10.2)(II-§2.10.7)(II-§2.10.4)(II-§2.10.1)
Parameters:

status- the status of the image
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ImageConsumer.setColorModel
    

public abstract void setColorModel(ColorModel  model)

The image producer calls the setColorModel method to specify the color model (II-§2.1) for 
the majority of the subsequent setPixels method calls.

Each set of pixels delivered using the setPixels method includes its own color model, so the 
image consumer should not assume that the model argument is the color model argument in 
every subsequent setPixels method call.

A notable case where multiple ColorModel objects may be seen is a filtered image where for 
each set of pixels that it filters, the filter determines whether the pixels can be sent on 
untouched, using the original ColorModel, or should be modified (filtered) and passed on using 
a ColorModel more convenient for the filtering process.

Parameters:

model- a color map used in subsequent setPixel calls
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ImageConsumer.setDimensions
    

public abstract void

setDimensions(int  width, int  height)

The image producer calls the setDimensions of the image consumer to indicate the width and 
height of the image.

Parameters:

width- the width of the image

height- the height of the image
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ImageConsumer.setHints
    

public abstract void setHints(int  hintflags)

The image producer calls the setHints method of the image consumer to indicate the order in 
which the bits will be delivered. 

The image producer is allowed to deliver the pixels in any order, but the image consumer may 
be able to scale or convert the pixels more efficiently or with higher quality if it knows some 
information about how the pixels will be presented. 

The image producer should call the setHints method before any calls to the image consumer's
setPixels method. 

The hintflags agument is a bit mask of hints about the manner in which the pixels are 
delivered.

The possible hint flags are:

(II-§2.10.5)(II-§2.10.5)(II-§2.10.5)(II-§2.10.5)(II-§2.10.5)
Parameters:

hints- hints about the order in which the bits will be delivered
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ImageConsumer.setPixels
    

public abstract void

setPixels(int  x, int  y, int  w, int  h, ColorModel model, byte  
pixels[], int  off,  int  scansize)

The image producer calls the setPixels method of the image consumer one or more times to 
deliver the pixels of the image. Each call specifies the location and size of the rectangle of 
source pixels contained in the array of pixels. 

The specified color model object should be used to convert the pixels into their 
corresponding color and alpha components. The pixel at coordinate (i, j) is stored in the 
pixel array at index 

(j - y) x scan + (i - x) + offset

The pixels delivered using this method are all stored as bytes.

Parameters:

x- left coordinate of rectangle
y- top coordinate of rectangle
w- width of rectangle
h- height of rectangle
model- color model for bits

pixels- array of bits
off- offset for first element

scansize- number of elements per row

public abstract void

setPixels(int  x, int  y, int  w, int  h, ColorModel model, int  pixels[],
int  off, int  scansize)



The image producer calls the setPixels method of the image consumer one or more times to 
deliver the pixels of the image. Each call specifies the location and size of the rectangle of 
source pixels that are contained in the array of pixels. 

The specified color model object should be used to convert the pixels into their 
corresponding color and alpha components. The pixel at coordinate {ewc msdncd, 
EWGraphic, IMA14ga 0 /a "sunref.BMP"} is stored in the pixel array at index 

{ewc msdncd, EWGraphic, IMA14ga 1 /a "sunref.BMP"}

The pixels delivered using this method are all stored as integers.

Parameters:

x- left coordinate of rectangle
y- top coordinate of rectangle
w- width of rectangle
h- height of rectangle
model- color model for bits

pixels- array of bits
off- offset for first element
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ImageConsumer.setProperties
    

public abstract void setProperties(Hashtable  props)

The image producer calls the setProperties method of the image consumer to indicate 
additional properties of the image.

All keys to the hash table are strings. The corresponding values depend on the string. 

Parameters:

props- a hash table of properties
See Also:

getProperty in class Image (II-§1.24.6).

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



§2.11 Interface ImageObserver
 

public  interface  java.awt.image.ImageObserver
{
        // flags for the infoflags argument to imageUpdate
    public final static int ABORT; §2.11.1
    public final static int ALLBITS; §2.11.2
    public final static int ERROR; §2.11.3
    public final static int FRAMEBITS; §2.11.4
    public final static int HEIGHT;§2.11.5
    public final static int PROPERTIES; §2.11.6
    public final static int SOMEBITS; §2.11.7
    public final static int WIDTH; §2.11.8

        // Methods
    public abstract boolean §2.11.9
            imageUpdate(Image  img, int  infoflags,
            int  x, int  y, int  width, int  height);
}

The image observer interface specifies the methods that all image observers must implement. 

An image observer is interested in receiving asynchronous notifications about the image as the 
image is being constructed.
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ImageObserver.ABORT
    

public final static int ABORT = 128

This flag in the infoflags argument to imageUpdate (II-§2.11.9) indicates that the image 
was aborted before production was complete.

No more information will become available without further action to trigger another image 
production sequence. 

If the ERROR flag was not also set in this image update, then accessing any of the data in the 
image restarts the production again, possibly from the beginning.
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ImageObserver.ALLBITS
    

public final static int ALLBITS = 32

This flag in the infoflags argument to imageUpdate (II-§2.11.9) indicates that a static image
is now complete and can be drawn in its final form. 

The x, y, width, and height arguments to the imageUpdate method should be ignored when 
this flag is set in the status.

See Also:

drawImage in class    Graphics    (II-§1.20.12).
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ImageObserver.ERROR
    

public final static int ERROR = 64

This flag in the infoflags argument to imageUpdate (II-§2.11.9) indicates that an image 
which was being tracked asynchronously has encountered an error. No further information will
become available, and drawing the image will fail. 

Whenever this flag is set, the ABORT flag must also be set.
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ImageObserver.FRAMEBITS
    

public final static int FRAMEBITS = 16

This flag in the infoflags argument to imageUpdate (II-§2.11.9) indicates that another 
complete frame of a multi-frame image can now be drawn. 

The x, y, width, and height arguments to the imageUpdate method should be ignored when 
this flag is set in the status.

See Also:

drawImage in class    Graphics    (II-§1.20.12).
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ImageObserver.HEIGHT
    

public final static int HEIGHT = 2

This flag in the infoflags argument to imageUpdate (II-§2.11.9) indicates that the height of 
the base image is now available and can be taken from the height argument to the 
imageUpdate method.

See Also:

getHeight in class    Image    (II-§1.24.5).
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ImageObserver.PROPERTIES
    

public final static int PROPERTIES = 4

This flag in the infoflags argument to imageUpdate (II-§2.11.9) indicates that the properties
of the image are now available.

See Also:

getProperty in class    Image    (II-§1.24.6).
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ImageObserver.SOMEBITS
    

public final static int SOMEBITS = 8

This flag in the infoflags argument to imageUpdate (II-§2.11.9) indicates that the pixels 
needed for drawing a scaled variation of the image are now available. 

The bounding box of the new pixels can be taken from the x, y, width, and height arguments to
the imageUpdate method.

See Also:

drawImage in class    Graphics    (II-§1.20.12).
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ImageObserver.WIDTH
    

public final static int WIDTH

This flag in the infoflags argument to imageUpdate (II-§2.11.9) indicates that the width of 
the base image is now available and can be taken from the width argument to the 
imageUpdate method.

See Also:

getWidth in class    Image    (II-§1.24.8).
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ImageObserver.imageUpdate
    

public abstract boolean

imageUpdate(Image  img, int  infoflags, int  x, int  y, int  width, int  
height)

This image observer method is called when previously requested information about an image 
becomes available.

Asynchronous interfaces are method calls such as getWidth (II-§1.24.8), getHeight (II-
§1.24.5), and drawImage (II-§1.20.12) which takes an image observer as an argument. 
These methods register the caller as being interested either in information about the image or 
about an output version of the image.

This method should return true if further calls to imageUpdate are needed by this image 
observer; false if it needs no more information.

The infoflags argument should be the OR of the following flags:

(II-§2.11.8)(II-§2.11.5)(II-§2.11.6)(II-§2.11.7)(II-§2.11.4)(II-§2.11.2)(II-§2.11.3)(II-
§2.11.1)

The interpretation of the x, y, width, and height arguments depends on the infoflags argument.

Parameters:

img- The image being observed

infoflags- the OR of the above flags

x- an x coordinate
y- a y coordinate
width- the width
height- the height

Returns:

true if further calls to imageUpdate are needed by this image observer; false otherwise.
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§2.12 Interface ImageProducer
 

public  interface  java.awt.image.ImageProducer
{
        // Methods
    public abstract void addConsumer(ImageConsumer  ic); §2.12.1
    public abstract boolean isConsumer(ImageConsumer  ic); §2.12.2
    public abstract void removeConsumer(ImageConsumer  ic);§2.12.3
    public abstract void §2.12.4
        requestTopDownLeftRightResend(ImageConsumer  ic);
    public abstract void startProduction(ImageConsumer  ic); §2.12.5
}

The image producer interface specifies the methods that all image producers must implement. Every 
image contains an image producer which can reconstruct the image whenever it is needed by an 
image consumer (II-§2.10).
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ImageProducer.addConsumer
    

public abstract void addConsumer(ImageConsumer  ic)

Registers the image consumer argument as wanting information about this image.

The image producer may, at its discretion, start delivering the image data immediately, or it may
wait until the next image reconstruction is forced by a call to the startProduction method (II-
§2.12.5).

Parameters:

ic- an image consumer
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ImageProducer.isConsumer
    

public abstract boolean isConsumer(ImageConsumer  ic)

Parameters:

ic- an image consumer

Returns:

true if the specified image consumer argument is currently registered with this image 
producer as one of its consumers; false otherwise.
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ImageProducer.removeConsumer
    

public abstract void removeConsumer(ImageConsumer  ic)

Removes the specified image consumer object from the list of consumers registered to 
receive the image data. It is not an error to remove a consumer that is not registered.

The image producer should stop sending data to this consumer as soon as it is feasible.

Parameters:

ic- an image consumer
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ImageProducer.requestTopDownLeftRightResend
    

public abstract void

requestTopDownLeftRightResend(ImageConsumer  ic)

An image consumer invokes this method to request that the image producer attempt to resend
the image data one more time in top-down, left-to-right order. 

If the data cannot be resent in that order, the image producer ignores this call.

If the data can be resent in that order, the image producer should respond by executing the 
following minimum set of image consumer method calls:

              ic.setHints(TOPDOWNLEFTRIGHT    |    otherhints    );
                 ic.setPixels(...); //    As    many    times    as    needed
                 ic.imageComplete();

An image consumer might call this method so that it can use a higher quality conversion 
algorithm which depends on receiving the pixels in order.

Parameters:

ic- an image consumer 

See Also:

setHints in class    ImageConsumer    (II-§2.10.13).
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ImageProducer.startProduction
    

public abstract void startProduction(ImageConsumer  ic)

Registers the image consumer argument as wanting information about this image.

In addition, this method forces the image producer to start an immediate reconstruction of the 
image data. The data will be delivered both to this image consumer and to any other image 
consumers which may have already been registered with the producer using the addConsumer 
method (II-§2.12.1)

Parameters:

ic- an image consumer
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Package java.awt
 

Classes
1.1    Class BorderLayout
1.2    Class Button
1.3    Class Canvas
1.4    Class CardLayout
1.5    Class Checkbox
1.6    Class CheckboxGroup
1.7    Class CheckboxMenuItem
1.8    Class Choice
1.9    Class Color
1.10    Class Component
1.11    Class Container
1.12    Class Dialog
1.13    Class Dimension
1.14    Class Event
1.15    Class FileDialog
1.16    Class FlowLayout
1.17    Class Font
1.18    Class FontMetrics
1.19    Class Frame
1.20    Class Graphics
1.21    Class GridBagConstraints
1.22    Class GridBagLayout
1.23    Class GridLayout
1.24    Class Image
1.25    Class Insets
1.26    Class Label
1.27    Class List
1.28    Class MediaTracker
1.29    Class Menu
1.30    Class MenuBar
1.31    Class MenuComponent
1.32    Class MenuItem
1.33    Class Panel
1.34    Class Point
1.35    Class Polygon
1.36    Class Rectangle
1.37    Class Scrollbar
1.38    Class TextArea
1.39    Class TextComponent
1.40    Class TextField
1.41    Class Toolkit
1.42    Class Window



Interfaces
1.43    Interface LayoutManager
1.44    Interface MenuContainer

Exceptions
1.45    Class AWTException

Errors
1.46    Class AWTError
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§1.1 Class BorderLayout
 

public  class  java.awt.BorderLayout
    extends  java.lang.Object  (I-§1.12)
    implements java.awt.LayoutManager  (II-§1.43)
{
        // Constructors
    public BorderLayout(); §1.1.1
    public BorderLayout(int  hgap, int  vgap); §1.1.2

        // Methods
    public void  addLayoutComponent(String  name, §1.1.3
          Component  comp);
    public void layoutContainer(Container  target); §1.1.4
    public Dimension minimumLayoutSize(Container  target); §1.1.5
    public Dimension preferredLayoutSize(Container  target);§1.1.6
    public void removeLayoutComponent(Component  comp); §1.1.7
    public String toString();§1.1.8
}

A border layout lays out a container using members named "North", "South", "East", "West", and 
"Center". The components get laid out according to their preferred sizes and the constraints of the 
container's size. The "North" and "South" components may be stretched horizontally; the "East" and 
"West" components may be stretched vertically; the "Center" component may stretch both 
horizontally and vertically to fill any space left over.

Here is an example of five buttons in an applet laid out using the BorderLayout layout manager{ewc
msdncd, EWGraphic, AWT0dx 0 /a "sunref.BMP"}:
The code for this applet:

import java.awt.*;
import java.applet.Applet;

public class buttonDir extends Applet {
 public void init() {
   setLayout(new BorderLayout());
       add("North", new Button("North"));
   add("South", new Button("South"));
   add("East", new Button("East"));
   add("West", new Button("West"));
   add("Center", new Button("Center"));
 }
}
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BorderLayout.BorderLayout
    

public BorderLayout()

Constructs a new border layout.

public BorderLayout(int  hgap, int  vgap)

Creates a new border layout with the specified horizontal and vertical gaps. The horizontal and 
vertical gaps specify the space between the components.

Parameters:

hgap- the horizontal gap
vgap- the vertical gap
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BorderLayout.addLayoutComponent
    

public void addLayoutComponent(String  name, Component  comp)

Adds the specified component to this border layout using the indicated tag.

For border layouts, the tag should be one of "North", "South", "East", "West", or "Center". Any 
other tag is ignored.

Most applications do not call this method directly. This method is called when a component 
is added to a container using the two-argument add method    (II-§1.11.3).

Parameters:

name- a tag understood by the layout manager

comp- the component to be added
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BorderLayout.layoutContainer
    

public void layoutContainer(Container  target)

Lays out the container argument using this border layout.

This method reshapes the components in the specified container in order to satisfy the 
constraints of this BorderLayout object. The "North" and "South"components, if any, are 
placed at the top and bottom of the container, respectively. The "West" and "East" components 
are then placed on the left and right, respectively. Finally, the "Center" object is placed in any 
remaining space in the middle.

Most applications do not call this method directly. This method is called when a container 
calls its layout method (II-§1.11.11).

Parameters:

target- the container in which to do the layout
See Also:

Container    (II-§1.11).

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



BorderLayout.minimumLayoutSize
    

public Dimension minimumLayoutSize(Container  target)

Determines the minimum size of the target container using this layout manager.

This method is called when a container calls its minimumSize method (II-§1.11.14). Most 
applications do not call this method directly. 

Parameters:

target- the container in which to do the layout
Returns:

the minimum dimensions needed to lay out the subcomponents of the specified container.

See Also:

Container    (II-§1.11)
preferredLayoutSize    (II-§1.1.6).
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BorderLayout.preferredLayoutSize
    

public Dimension preferredLayoutSize(Container  target)

Determines the preferred size of the target container using this layout manager.

This method is called when a container calls its preferredSize method (II-§1.11.17). Most 
applications do not call this method directly.

Parameters:

target- the container in which to do the layout
Returns:

the preferred dimensions to lay out the subcomponents of the specified container.

See Also:

Container    (II-§1.11)
minimumLayoutSize    (II-§1.1.5).
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BorderLayout.removeLayoutComponent
    

public void removeLayoutComponent(Component  comp)

Removes the specified component from this border layout. This method is called when a 
container calls its remove (II-§1.11.19) or removeAll (II-§1.11.20) methods. Most 
applications do not call this method directly.

Parameters:

comp- the component to be removed
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BorderLayout.toString
    

public String toString()

Returns:

a string representation of this border layout.

Overrides:

toString in class Object    (I-§1.12.9).
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§1.2 Class Button
 

public  class  java.awt.Button
    extends  java.awt.Component  (II-§1.10)
{
        // Constructors
    public Button(); §1.2.1
    public Button(String  label); §1.2.2

        // Methods
    public void addNotify(); §1.2.3
    public String getLabel();§1.2.4
    protected String paramString();§1.2.5
    public void setLabel(String  label); §1.2.6
}

This class creates a labeled button. The application can cause some action to happen when the 
button is pushed. Below are three views of a "Quit" button in Solaris:

{ewc msdncd, EWGraphic, AWT0dy 0 /a "sunref.BMP"}The first shows the button 
normally. The second shows the button when it has the input focus: the darkening of the outline lets 
the user know that this is an active object. The third shows the button when the user clicks the 
mouse over the button, and thus requests that the mouse's action(s) be performed.

When a button is pushed and released1, AWT sends an action event (II-§1.14.11) to the button. 
This event's target is the button, and its object is the string label of the button. An application 
should override the action method (II-§1.10.1)  of the button or of one of its containing windows in
order to cause some action to occur.
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Button.Button
    

public Button()

Creates a button with no label.

public Button(String  label)

Creates a button with the indicated label.

Parameters:

label- a string label for the button
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Button.addNotify
    

public void addNotify()

This method calls the createButton method (II-§1.41.3)of the button's toolkit (II-
§1.10.20) in order to create a ButtonPeer    (II-§3.1) for this button. This peer allows the 
application to change the look of a button without changing its functionality.

Most applications do not call this method directly.

Overrides:

addNotify in class Component    (II-§1.10.2).
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Button.getLabel
    

public String getLabel()

Returns:

the label of this button, or null if this button has no label.
See Also:

setLabel    (II-§1.2.6).
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Button.paramString
    

protected String paramString()

Returns the parameter string representing the state of this button. This string is useful for 
debugging.

Returns:

the parameter string of this button.

Overrides:

paramString in class Component    (II-§1.10.51).
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Button.setLabel
    

public void setLabel(String  label)

Changes this button's label to be the String argument. 

Parameters:

label- the new label, or null for no label
See Also:

getLabel    (II-§1.2.4).
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Footnotes
    

1In Java 1.0, the AWT does not send mouse or focus events to a button. In Java 1.1, the AWT sends
the button all mouse, keyboard, and focus events that occur over it.
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§1.3 Class Canvas
 

public  class  java.awt.Canvas
    extends  java.awt.Component  (II-§1.10)
{
        // Constructors
    public Canvas(); §1.3.1

        // Methods
    public void addNotify(); §1.3.2
    public void paint(Graphics  g);§1.3.3
}

A Canvas component represents a blank rectangular area of the screen onto which the application 
can draw or from which the application can trap input events from the user.

An application must subclass the Canvas class in order to get useful functionality, such as creating
a custom component. The paint method    (II-§1.3.3) must be overridden in order to perform 
custom graphics on the canvas.

The AWT sends the canvas all mouse, keyboard, and focus events that occur over it. The gotFocus 
(II-§1.10.21), lostFocus (II-§1.10.39), keyDown    (II-§1.10.31), keyUp (II-§1.10.32), 
mouseEnter    (II-§1.10.43), mouseExit    (II-§1.10.44), mouseMove (II-§1.10.45), mouseDrag   
(II-§1.10.42), mouseDown    (II-§1.10.41), and mouseUp (II-§1.10.46) methods may be 
overridden in order to catch user events.
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Canvas.Canvas
    

public Canvas()

Creates a canvas.
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Canvas.addNotify
    

public void addNotify()

This method calls the createCanvas method (II-§1.41.4) of the canvas's toolkit (II-
§1.10.20) in order to create a CanvasPeer    (II-§3.2) for this canvas. This peer allows the 
application to change the look of a canvas without changing its functionality.

Most applications do not call this method directly.

Overrides:

addNotify in class Component    (II-§1.10.2).
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Canvas.paint
    

public void paint(Graphics  g)

This method is called to repaint this canvas. Most applications that subclass Canvas should 
override this method in order to perform some useful operation.

The paint method provided by Canvas redraws this canvas's rectangle in the background 
color.

The graphics context's (0,0) point is the top-left corner of this canvas. Its clipping region is 
the area of the context.

Parameters:

g- the graphics context
Overrides:

paint in class Component    (II-§1.10.49).
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§1.4 Class CardLayout
 

public  class  java.awt.CardLayout
    extends  java.lang.Object  (I-§1.12)
    implements java.awt.LayoutManager  (II-§1.43)
{
        // Constructors
    public CardLayout(); §1.4.1
    public CardLayout(int  hgap, int  vgap); §1.4.2

        // Methods
    public void addLayoutComponent(String  name, Component  comp); §1.4.3
    public void first(Container  target); §1.4.4
    public void last(Container  target); §1.4.5
    public void layoutContainer(Container  target); §1.4.6
    public Dimension minimumLayoutSize(Container  target); §1.4.7
    public void next(Container  target); §1.4.8
    public Dimension preferredLayoutSize(Container  target);§1.4.9
    public void previous(Container  target); §1.4.10
    public void removeLayoutComponent(Component  comp); §1.4.11
    public void show(Container  target, String  name);§1.4.12
    public String toString();§1.4.13
}

A layout manager for a container that contains several "cards". Only one card is visible at a time, 
allowing the application to flip through the cards.
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CardLayout.CardLayout
    

public CardLayout()

Creates a new card layout.

public CardLayout(int  hgap, int  vgap)

Creates a new card layout with the specified horizontal and vertical gaps. The horizontal gaps 
are placed at the left and right edge. The vertical gaps are placed at the top and bottom edge. 

Parameters:

hgap- the horizontal gap
vgap- the vertical gap
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CardLayout.addLayoutComponent
    

public void addLayoutComponent(String  name, Component  comp)

Adds the specified component to the card layout using the indicated name tag. The show 
method (II-§1.4.12) can be used to display the component with the specified tag.

Parameters:

name- a tag understood by the layout manager 

comp- the component to be added

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



CardLayout.first
    

public void first(Container  target)

Flips to the first card of the container.

Parameters:

target- the container in which to do the layout
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CardLayout.last
    

public void last(Container  target)

Flips to the last card of the container.

Parameters:

target- the container in which to do the layout
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CardLayout.layoutContainer
    

public void layoutContainer(Container  target)

Lays out the container argument using this card layout.

Each component in the target container is reshaped to be the size of the container minus 
space for surrounding insets, horizontal gaps, and vertical gaps.

Most applications do not call this method directly. This method is called when a container 
calls its layout method (II-§1.11.11).

Parameters:

target- the container in which to do the layout
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CardLayout.minimumLayoutSize
    

public Dimension minimumLayoutSize(Container  target)

Determines the minimum size of the container argument using this card layout.

The minimum width of a card layout is the largest minimum width of the cards in the container, 
plus twice the horizontal gap, plus the left and right insets.

The minimum height of a card layout is the largest minimum height of the cards in the container,
plus twice the vertical gap, plus the top and bottom insets.

Most applications do not call this method directly. This method is called when a container 
calls its layout method (II-§1.11.11).

Parameters:

target- the container in which to do the layout
Returns:

the minimum dimensions needed to lay out the subcomponents of the specified container.

See Also:

preferredLayoutSize    (II-§1.4.9).
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CardLayout.next
    

public void next(Container  target)

Flips to the next card of the specified container. If the currently visible card is the last one, this 
method flips to the first card in the layout.

Parameters:

target- the container in which to do the layout.
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CardLayout.preferredLayoutSize
    

public Dimension preferredLayoutSize(Container  target)

Determines the preferred size of the container argument using this card layout.

The preferred width of a card layout is the largest preferred width of the cards in the container, 
plus twice the horizontal gap, plus the left and right insets.

The preferred height of a card layout is the largest preferred height of the cards in the container,
plus twice the vertical gap, plus the top and bottom insets.

Most applications do not call this method directly. This method is called when a container 
calls its preferredSize method (II-§1.11.17).

Parameters:

target- the container in which to do the layout
Returns:

the preferred dimensions to lay out the subcomponents of the specified container.

See Also:

minimumLayoutSize    (II-§1.4.7).
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CardLayout.previous
    

public void previous(Container  target)

Flips to the previous card of the specified container. If the currently visible card is the first one, 
this method flips to the last card in the layout.

Parameters:

target- the container in which to do the layout
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CardLayout.removeLayoutComponent
    

public void removeLayoutComponent(Component  comp)

Removes the specified component from the layout.

This method is called when a container calls its remove (II-§1.11.19) or removeAll (II-
§1.11.20) methods. Most applications do not call this method directly.

Parameters:

comp- the component to be removed
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CardLayout.show
    

public void show(Container  target, String  name)

Flips to the component that was added to this layout    (II-§1.4.3) with the specified name tag. 
If no such component exists, then nothing happens.

Parameters:

target- the container in which to do the layout
name- a tag
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CardLayout.toString
    

public String toString()

Returns:

a String representation of this card layout.

Overrides:

toString in class Object    (I-§1.12.9).
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§1.5 Class Checkbox
 

public  class  java.awt.Checkbox
    extends  java.awt.Component  (II-§1.10)
{
        // Constructors
    public Checkbox(); §1.5.1
    public Checkbox(String  label); §1.5.2
    public Checkbox(String  label, CheckboxGroup  group,  §1.5.3
                                        boolean  state);

        // Methods
    public void addNotify(); §1.5.4
    public CheckboxGroup getCheckboxGroup(); §1.5.5
    public String getLabel();§1.5.6
    public boolean getState(); §1.5.7
    protected String paramString();§1.5.8
    public void setCheckboxGroup(CheckboxGroup  g); §1.5.9
    public void setLabel(String  label); §1.5.10
    public void setState(boolean  state);§1.5.11
}

A check box is a graphical component that has an "on" (true) and "off" (false) state. Clicking on the 
check box changes its state from "on" to "off" or from "off" to "on".

For example, the code:

setLayout(new GridLayout(3, 1));
add(new Checkbox("one", null, true));
add(new Checkbox("two"));
add(new Checkbox("three"));

produces the following three check boxes: 

{ewc msdncd, EWGraphic, AWT0eb 0 /a "sunref.BMP"}The button labelled one is "on". 
The other two are "off".

When the check box is clicked,1AWT sends an action event (II-§1.14.11) to the check box. This 
event's target is the check box, and its object is a Boolean (I-§1.1) giving the new state of the 
check box. An application should override the action method (II-§1.10.1) of the check box or of 
one of its containing windows in order to cause some action to occur.

Optionally, several check boxes can be grouped together into a CheckboxGroup (II-§1.6). At most 
one button in a group can be in the "on" state at any given time. Pushing a check box to turn it "on" 
forces any other check box in the group that is "on" to become "off".
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Checkbox.Checkbox
    

public Checkbox()

Creates a check box with no label. The check box is set to "off" and is not part of any check 
box group.

public Checkbox(String  label)

Creates a check box with the specified label. The check box is set to "off" and is not part of 
any check box group.

Parameters:

label- a string label for the check box, or null for no label.

public Checkbox(String  label, CheckboxGroup  group,

                                boolean  state)

Creates a check box with the specified label, in the specified check box group, and set to the 
specified state.

Parameters:

label- a string label for the check box, or null for no label
group- this check box's check box group, or null for no group
state- the initial state of the check box; true indicates "on"; false indicates "off"
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Checkbox.addNotify
    

public void addNotify()

This method calls the createCheckbox method (II-§1.41.5) of the check box's toolkit (II-
§1.10.20) in order to create a CheckboxPeer    (II-§3.4) for this button. This peer allows the 
application to change the look of a check box without changing its functionality.

Most applications do not call this method directly.

Overrides:

addNotify in class Component    (II-§1.10.2).
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Checkbox.getCheckboxGroup
    

public CheckboxGroup getCheckboxGroup()

Determines this check box's group.

Returns:

this check box's group, or null if it is not part of a check box group.

See Also:

setCheckboxGroup    (II-§1.5.9).
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Checkbox.getLabel
    

public String getLabel()

Returns:

the label of this check box, or null if this check box has no label.
See Also:

setLabel    (II-§1.5.10).
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Checkbox.getState
    

public boolean getState()

Determines if this check box is "on" or "off."

Returns:

the state of this check box. The value true indicates "on", false indicates "off".

See Also:

setState    (II-§1.5.11).
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Checkbox.paramString
    

protected String paramString()

Returns the parameter string representing the state of this check box. This string is useful for 
debugging.

Returns:

the parameter string of this check box.

Overrides:

paramString in class Component    (II-§1.10.51).
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Checkbox.setCheckboxGroup
    

public void setCheckboxGroup(CheckboxGroup  g)

Sets the group of this check box to be the specified check box group. If this check box is 
already in a different check box group, it is first taken out of that group.

Parameters:

g- the new check box group, or null to remove the check box from any check box group

See Also:

getCheckboxGroup    (II-§1.5.5).
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Checkbox.setLabel
    

public void setLabel(String  label)

Sets this check box's label to be the string argument. 

Parameters:

label- the new label, or null for no label
See Also:

getLabel    (II-§1.5.6).
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Checkbox.setState
    

public void setState(boolean  state)

Sets this check box to the specifed boolean state; true indicates "on"; false indicates "off."

Parameters:

state- the boolean state of the check box.
See Also:

getState    (II-§1.5.7).
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Footnotes
    

1In Java 1.0, the AWT does not send mouse or focus events to a check box. In Java 1.1, the AWT 
sends the check box all mouse, keyboard, and focus events that occur over it.
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§1.6 Class CheckboxGroup
 

public  class  java.awt.CheckboxGroup
    extends  java.lang.Object  (I-§1.12)
{
        // Constructors
    public CheckboxGroup(); §1.6.1

        // Methods
    public Checkbox getCurrent(); §1.6.2
    public void setCurrent(Checkbox  box); §1.6.3
    public String toString();§1.6.4
}

This class is used to group together a set of check box buttons. 

Exactly one check box button in a CheckboxGroup can be in the "on" state at any given time. 
Pushing any button turns it "on" and forces any other button that is "on" to become "off."

For example, the code:

setLayout(new GridLayout(3, 1));
CheckboxGroup cbg = new CheckboxGroup();
add(new Checkbox("one",   cbg, true));
add(new Checkbox("two",   cbg, false));
add(new Checkbox("three", cbg, false));

produces the following three check boxes:

{ewc msdncd, EWGraphic, AWT0ec 0 /a "sunref.BMP"}When a check box in a check box 
group is clicked, AWT sends an action event (II-§1.14.11)to that check box. This event's target is
the check box, and its object is a value equal to Boolean.TRUE      (I-§1.1.2). No action event is 
sent to the check box (if any) that is turned off. An application should override the action method 
(II-§1.10.1) of the check box or of one of its parent containers in order to cause some action to 
occur.
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CheckboxGroup.CheckboxGroup
    

public CheckboxGroup()

Creates a new CheckboxGroup.
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CheckboxGroup.getCurrent
    

public Checkbox getCurrent()

Returns:

the check box in this check box group that is currently "on", or null if all are "off."
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CheckboxGroup.setCurrent
    

public void setCurrent(Checkbox  box)

If the indicated check box argument belongs to this check box group, this method sets that 
check box to be "on", and all other checkboxes in this group to be "off." 

If the check box argument is null or belongs to a different check box group, then this method
does nothing.

Parameters:

box* the check * box to set "on"
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CheckboxGroup.toString
    

public String toString()

Returns:

a string representation of this check box group.

Overrides:

toString in class Object    (I-§1.12.9).
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§1.7 Class CheckboxMenuItem
 

public  class  java.awt.CheckboxMenuItem
    extends  java.awt.MenuItem  (II-§1.32)
{
        // Constructors
    public CheckboxMenuItem(String  label); §1.7.1

        // Methods
    public void addNotify(); §1.7.2
    public boolean getState(); §1.7.3
    public String paramString(); §1.7.4
    public void setState(boolean  t); §1.7.5
}

This class represents a check box that can be included in a menu. Clicking on the check box in the 
menu changes its state from "on" to "off" or from "off" to "on."

The picture of a menu bar (page    II-188) shows five menu items. The item labeled Check shows 
a check box menu item in its "off" state.

When a check box menu item is clicked, the AWT sends an action event (II-§1.14.11) to the 
check box menu item's containing frame. The event's target is the check box menu item, and its 
object is the string label of the check box.
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CheckboxMenuItem.CheckboxMenuItem
    

public CheckboxMenuItem(String  label)

Creates a check box with the specified label. The check box is initially set to "off."

Parameters:

label- a string label for the check box menu item, or null for an unlabeled menu item
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CheckboxMenuItem.addNotify
    

public void addNotify()

This method calls the createCheckboxMenuItem method (II-§1.41.6) of the check box's 
toolkit (II-§1.10.20) in order to create a CheckboxMenuItemPeer    (II-§3.3) for this button. 
This peer allows the application to change the look of a check box menu item without changing 
its functionality.

Most applications do not call this method directly.

Overrides:

addNotify in class MenuItem    (II-§1.32.2).
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CheckboxMenuItem.getState
    

public boolean getState()

Determines whether this check box menu item is "on" or "off."

Returns:

the state of this check box menu item: true indicates "on", false indicates "off."
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CheckboxMenuItem.paramString
    

public String paramString()

Returns the parameter string representing the state of this check box menu item. This string is 
useful for debugging.

Returns:

the parameter string of this check box menu item.

Overrides:

paramString in class MenuItem    (II-§1.32.8).
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CheckboxMenuItem.setState
    

public void setState(boolean  state)

Sets this check box menu item to the specifed boolean state: true indicates "on"; false indicates
"off."

Parameters:

state- the boolean state of this check box menu item
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§1.8 Class Choice
 

public  class  java.awt.Choice
    extends  java.awt.Component  (II-§1.10)
{
        // Constructors
    public Choice(); §1.8.1

        // Methods
    public void addItem(String  item); §1.8.2
    public void addNotify(); §1.8.3
    public int countItems(); §1.8.4
    public String getItem(int  index); §1.8.5
    public int getSelectedIndex(); §1.8.6
    public String getSelectedItem(); §1.8.7
    protected String paramString();§1.8.8
    public void select(int  pos); §1.8.9
    public void select(String  str); §1.8.10
}

The Choice class presents a pop-up menu of choices. The current choice is displayed as the title of 
the menu.

For example, the code:

Choice ColorChooser = new Choice();
ColorChooser.addItem("Green");
ColorChooser.addItem("Red");
ColorChooser.addItem("Blue");

produces the following pop-up menu, after it has been added to a panel:

{ewc msdncd, EWGraphic, AWT0ee 0 /a "sunref.BMP"}In the picture, "Green" is the 
current choice. Pushing the mouse button down causes a menu to appear with the current choice 
highlighted.

After any choice is made,1AWT sends an action event (II-§1.14.11) to the choice menu. The 
event's target is the choice menu, and its object is the string label of the currently selected item. 
An application should override the action method (II-§1.10.1) of the choice menu or of one of its 
parent containers in order to cause some action to occur.
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Choice.Choice
    

public Choice()

Creates a new choice menu. The menu initially has no items in it.

By default, the first item added to the choice menu becomes the selected item, until a different 
selection is made by the user or by calling one of the select methods (§1.8.9, §1.8.10).
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Choice.addItem
    

public void addItem(String  item)

Adds an item to this choice menu.

Parameters:

item- the item to be added

Throws

NullPointerException    (I-§1.40)
If the item's value is equal to null.
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Choice.addNotify
    

public void addNotify()

This method calls the createChoice method (II-§1.41.7) of this object's toolkit (II-
§1.10.20) in order to create a ChoicePeer (II-§3.5) for this button. This peer allows the 
application to change the look of a choice mneu without changing its functionality.

Most applications do not call this method directly.

Overrides:

addNotify in class Component    (II-§1.10.2).
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Choice.countItems
    

public int countItems()

Returns:

the number of menu items in this choice menu.

See Also:

getItem    (II-§1.8.5).
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Choice.getItem
    

public String getItem(int  index)

Parameters:

index- the index
Returns:

the string at the specified index in this choice menu

See Also:

countItems    (II-§1.8.4).
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Choice.getSelectedIndex
    

public int getSelectedIndex()

Returns:

the index of the currently selected item in this choice menu.

See Also:

getSelectedItem    (II-§1.8.7).
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Choice.getSelectedItem
    

public String getSelectedItem()

Returns:

a string representation of the currently selected item in this choice menu.

See Also:

getSelectedIndex    (II-§1.8.6).
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Choice.paramString
    

protected String paramString()

Returns the parameter string representing the state of this choice menu. This string is useful for
debugging.

Returns:

the parameter string of this choice menu.

Overrides:

paramString in class Component    (II-§1.10.51).
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Choice.select
    

public void select(int  pos)

Sets the selected item in this choice menu to be the item at the specified position.

Parameters:

pos- the selected item position

Throws

IllegalArgumentException    (I-§1.32)
If the choice item position is invalid.

See Also:

getSelectedItem    (II-§1.8.7)
getSelectedIndex    (II-§1.8.6).

public void select(String  str)

Sets the selected item in this choice menu to be the choice whose name is equal (I-§1.16.14)
to the specified string. If more than one choice is equal to the specified string, the one with the 
smallest index whose name matches is selected.

Parameters:

str- the string to select
See Also:

getSelectedItem    (II-§1.8.7)
getSelectedIndex    (II-§1.8.6).
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Footnotes
    

1In Java 1.0, the AWT does not send mouse or focus events to a choice menu. In Java 1.1, the AWT
sends the cheoice menu all mouse, keyboard, and focus events that occur over it.
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§1.9 Class Color
 

public  final  class  java.awt.Color
    extends  java.lang.Object  (I-§1.12)
{
        // Fields
    public final static Color black; §1.9.1
    public final static Color blue;§1.9.2
    public final static Color cyan;§1.9.3
    public final static Color darkGray; §1.9.4
    public final static Color gray;§1.9.5
    public final static Color green; §1.9.6
    public final static Color lightGray; §1.9.7
    public final static Color magenta; §1.9.8
    public final static Color orange; §1.9.9
    public final static Color pink;§1.9.10
    public final static Color red; §1.9.11
    public final static Color white; §1.9.12
    public final static Color yellow; §1.9.13

        // Constructors
    public Color(float  r, float  g, float  b);§1.9.14
    public Color(int  rgb); §1.9.15
    public Color(int  r, int  g, int  b);§1.9.16

        // Methods
    public Color brighter(); §1.9.17
    public Color darker(); §1.9.18
    public boolean equals(Object  obj); §1.9.19
    public int getBlue(); §1.9.20
    public static Color getColor(String  nm); §1.9.21
    public static Color getColor(String  nm, Color  v); §1.9.22
    public static Color getColor(String  nm, int  v);§1.9.23
    public int getGreen(); §1.9.24
    public static Color §1.9.25
        getHSBColor(float  h, float  s, float  b);
    public int getRed(); §1.9.26
    public int getRGB(); §1.9.27
    public int hashCode(); §1.9.28
    public static int HSBtoRGB(float  hue, float  saturation, §1.9.29
                                             float  brightness);
    public static float[] RGBtoHSB(int  r, int  g, int  b, §1.9.30
                                              float  hsbvals[]);
    public String toString();§1.9.31
}



This class encapsulates colors using the RGB format. In this format, the red, blue, and green 
components of a color are each represented by an integer in the range 0-255. The value 0 indicates 
no contribution from this primary color. The value 255 indicates the maximum intensity of this color 
component.
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Color.black
    

public final static Color black   = new Color(0, 0, 0)

The color black.
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Color.blue
    

public final static Color blue = new Color(0, 0, 255)

The color blue.
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Color.cyan
    

public final static Color cyan = new Color(0, 255, 255)

The color cyan.
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Color.darkGray
    

public final static Color darkGray = new Color(64, 64, 64)

The color dark gray.
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Color.gray
    

public final static Color gray = new Color(128, 128, 128)

The color gray.
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Color.green
    

public final static Color green = new Color(0, 255, 0);

The color green.
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Color.lightGray
    

public final static Color lightGray = new Color(192, 192, 192)

The color light gray.
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Color.magenta
    

public final static Color magenta = new Color(255, 0, 255)

The color magneta.
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Color.orange
    

public final static Color orange = new Color(255, 200, 0)

The color orange.
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Color.pink
    

public final static Color pink = new Color(255, 175, 175)

The color pink.
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Color.red
    

public final static Color red = new Color(255, 0, 0)

The color red.
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Color.white
    

public final static Color white = new Color(255, 255, 255)

The color white.
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Color.yellow
    

public final static Color yellow = new Color(255, 255, 0)

The color yellow.
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Color.Color
    

public Color(float  r, float  g, float  b)

Creates a color with the specified red, green, and blue values, where each of the values is in 
the range 0.0-1.0. The value 0.0 indicates no contribution from the primary color component. 
The value 1.0 indicates the maximum intensity of the primary color component.

The actual color used in rendering depends on finding the best match given the color space 
available for a given output device.

Parameters:

r- the red component

g- the green component

b- the blue component

public Color(int  rgb)

Creates a color with the specified RGB value, where the red component is in bits 16-23 of the 
argument, the green component is in bits 8-15, of the argument, and the blue component is 
in bits 0-7. The value 0 indicates no contribution from the primary color component.

The actual color used in rendering depends on finding the best match given the color space 
available for a given output device.

Parameters:

rgb- an integer giving the red, green, and blue components

See Also:

getRGBdefault in class ColorModel    (II-§2.1.9).

public Color(int  r, int  g, int  b)

Creates a color with the specified red, green, and blue components. The three arguments must 



each be in the range 0-255. 

The actual color used in rendering depends on finding the best match given the color space 
available for a given output device.

Parameters:

r- the red component

g- the green component

b- the blue component
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Color.brighter
    

public Color brighter()

Returns:

a brighter version of this color.
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Color.darker
    

public Color darker()

Returns:

a darker version of this color.
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Color.equals
    

public boolean equals(Object  obj)

The result is true if the argument is not null and is a Color object that has the same red, 
green, and blue value as this object.

Parameters:

obj- the object to compare with

Returns:

true if the objects are the same; false otherwise.

Overrides:

equals in class Object    (I-§1.12.3).
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Color.getBlue
    

public int getBlue()

Returns the blue component of this color. The result is in the range 0 to 255.

Returns:

the blue component of this color.
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Color.getColor
    

public static Color getColor(String  nm)

Finds a color in the system properties.

The first argument is treated as the name of a system property to be obtained as if by the 
method System.getProperty (I-§1.18.10). The string value of this property is then 
interpreted as an integer value (see Integer.getInteger (I-§1.8.10) for information on how the 
string value is interpreted as an integer). This integer is then converted to a color by using the 
Color constructor that takes one integer argument (II-§1.9.15).

If the specified property is not found, or could not be parsed as an integer, then null is returned.

Parameters:

nm- the property name

Returns:

the color value of the property.

public static Color getColor(String  nm, Color  v)

Finds a color in the system properties.

The first argument is treated as the name of a system property to be obtained as if by the 
method System.getProperty (I-§1.18.10). The string value of this property is then 
interpreted as an integer value (see Integer.getInteger (I-§1.8.10) for information on how the 
string value is interpreted as an integer). This integer is then converted to a color by using the 
Color constructor that takes one integer argument (II-§1.9.15).

If the specified property is not found, or could not be parsed as an integer, then the color 
specified by the second argument is returned instead.



Parameters:

nm- the property name

v- default Color value
Returns:

the Color value of the property.

public static Color getColor(String  nm, int  v)

Finds a color in the system properties.

The first argument is treated as the name of a system property to be obtained as if by the 
method System.getProperty (I-§1.18.10). The string value of this property is then 
interpreted as an integer value (see Integer.getInteger (I-§1.8.10) for information on how the 
string value is interpreted as an integer). 

If the specified property is not found, or could not be parsed as an integer, then the integer 
value v is used instead.

This integer is then converted to a color by using the Color constructor that takes one integer 
argument (II-§1.9.15).

Parameters:

nm- the property name

v- the default color value
Returns:

the new color.
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Color.getGreen
    

public int getGreen()

Returns the green component of this color. The result is in the range 0 to 255.

Returns:

the green component of this color.
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Color.getHSBColor
    

public static Color getHSBColor(float  h, float  s, float  b)

Determines the hue, saturation, and brightness of a color. The three components should each 
be a floating point number in the range 0.0 is less than or equal to h, s, b is
less than or equal to 1.0.

Parameters:

h- the hue component

s- the saturation of the color
b- the brightness of the color

Returns:

the color object with the specified hue, saturation, and brightness.
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Color.getRed
    

public int getRed()

Returns the red component of this color. The result is in the range 0 to 255.

Returns:

the red component of this color.
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Color.getRGB
    

public int getRGB()

Calculates a single integer representing the red, green, and blue components of this color. The 
red, green, and blue components of the color are each scaled to be a value between 0 
(absence of the color) and 255 (complete saturation). The integer returned is the number 
between 0 and 0xFFFFFF such that bits 16-23 are the red value, bits 8-15 are the green value, 
and bits 0-7 are the blue value.

Returns:

an integer representing this color.

See Also:

getRGBdefault in class ColorModel    (II-§2.1.9).
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Color.hashCode
    

public int hashCode()

Returns:

a hash code value for this object. 
Overrides:

hashCode in class Object    (I-§1.12.6).
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Color.HSBtoRGB
    

public static int

HSBtoRGB(float  hue, float  saturation,  float  brightness)

Converts a color specified by hue, saturation, and brightness, to a corresponding RGB value.

Parameters:

hue- the hue component of the color

saturation- the saturation of the color
brightness- the brightness of the color

Returns:

the RGB value (II-§1.9.27) of the color with the indicated hue, saturation, and brightness.
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Color.RGBtoHSB
    

public static float[]

RGBtoHSB(int  r, int  g, int  b, float  hsbvals[])

Converts a color specified by its red, green, and blue components to hue, saturation, and 
brightness.

If the hsbvals argument is null, then a new array is allocated to return the result. Otherwise, 
hsbvals is returned as the result, with the values put into that array.

Parameters:

r- the red component of the color

g- the green component of the color

b- the blue component of the color

hsbvals- the array to be used to return the 3 HSB values, or null
Returns:

an array of three elements containing the hugh, saturation, and brightness (in that order), of 
the color with the indicated red, geen, and blue components.

See Also:

getRGBdefault in class    ColorModel    (II-§2.1.9)
getRGB    (II-§1.9.27).
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Color.toString
    

public String toString()

Returns:

a string representation of this color.

Overrides:

toString in class Object    (I-§1.12.9).
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§1.10 Class Component
 

public  abstract  class  java.awt.Component
    extends  java.lang.Object  (I-§1.12)
    implements java.awt.image.ImageObserver  (II-§2.11)
{
        // Methods
    public boolean  action(Event  evt, Object  what);§1.10.1
    public void addNotify(); §1.10.2
    public Rectangle bounds(); §1.10.3
    public int checkImage(Image  image, §1.10.4
                                    ImageObserver  observer);
    public int checkImage(Image  image, §1.10.5
                                    int  width, int  height,
                                    ImageObserver  observer);
    public Image createImage(ImageProducer  producer); §1.10.6
    public Image createImage(int  width, int  height); §1.10.7
    public void deliverEvent(Event  evt);§1.10.8
    public void disable(); §1.10.9
    public void enable(); §1.10.10
    public void enable(boolean  cond); §1.10.11
    public Color getBackground(); §1.10.12
    public ColorModel getColorModel(); §1.10.13
    public Font getFont(); §1.10.14
    public FontMetrics getFontMetrics(Font  font); §1.10.15
    public Color getForeground(); §1.10.16
    public Graphics getGraphics(); §1.10.17
    public Container getParent(); §1.10.18
    public ComponentPeer getPeer();§1.10.19
    public Toolkit getToolkit(); §1.10.20
    public boolean gotFocus(Event  evt, Object  what); §1.10.21
    public boolean handleEvent(Event  evt); §1.10.22
    public void hide();§1.10.23
    public boolean imageUpdate(Image  img, int  flags, int  x, §1.10.24
                                            int  y, int  w, int  h);
    public boolean inside(int  x, int  y); §1.10.25
    public void invalidate();§1.10.26
    public boolean isEnabled(); §1.10.27
    public boolean isShowing(); §1.10.28
    public boolean isValid();§1.10.29
    public boolean isVisible(); §1.10.30
    public boolean keyDown(Event  evt, int  key); §1.10.31
    public boolean keyUp(Event  evt, int  key);§1.10.32
    public void layout(); §1.10.33
    public void list();§1.10.34
    public void list(PrintStream  out); §1.10.35



    public void list(PrintStream  out, int  indent); §1.10.36
    public Component locate(int  x, int  y); §1.10.37
    public Point location(); §1.10.38
    public boolean lostFocus(Event  evt, Object  what); §1.10.39
    public Dimension minimumSize();§1.10.40
    public boolean mouseDown(Event  evt, int  x, int  y); §1.10.41
    public boolean mouseDrag(Event  evt, int  x, int  y); §1.10.42 
    public boolean mouseEnter(Event  evt, int  x, int  y); §1.10.43
    public boolean mouseExit(Event  evt, int  x, int  y); §1.10.44
    public boolean mouseMove(Event  evt, int  x, int  y); §1.10.45
    public boolean mouseUp(Event  evt, int  x, int  y); §1.10.46
    public void move(int  x, int  y); §1.10.47
    public void nextFocus(); §1.10.48
    public void paint(Graphics  g);§1.10.49
    public void paintAll(Graphics  g); §1.10.50
    protected String paramString();§1.10.51
    public boolean postEvent(Event  evt);§1.10.52
    public Dimension preferredSize(); §1.10.53
    public boolean §1.10.54
          prepareImage(Image  image,  ImageObserver  observer);
    public §1.10.55
          prepareImage(Image  image,  int  width, int height, 
                                          ImageObserver observer);     
    public void print(Graphics  g);§1.10.56
    public void printAll(Graphics  g); §1.10.57
    public void removeNotify(); §1.10.58
    public void repaint(); §1.10.59
    public void repaint(int  x, int  y, int  width, int height); §1.10.60
    public void repaint(long  tm); §1.10.61
    public void repaint(long  tm, int  x, int  y, §1.10.62
                                  int  width, int  height);
    public void requestFocus(); §1.10.63
    public void reshape(int  x, int  y, int  width, int height); §1.10.64
    public void resize(Dimension  d); §1.10.65
    public void resize(int  width, int  height); §1.10.66
    public void setBackground(Color  c); §1.10.67
    public void setFont(Font  f); §1.10.68
    public void setForeground(Color  c); §1.10.69
    public void show();§1.10.70
    public void show(boolean  cond); §1.10.71
    public Dimension size(); §1.10.72
    public String toString();§1.10.73
    public void update(Graphics  g); §1.10.74
    public void validate(); §1.10.75
}



The Component class is the abstract superclass of many of the Abstract Window Toolkit classes. It 
represents something that has a position, a size, can be painted on the screen, and can receive input
events.
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Component.action
    

public boolean action(Event  evt, Object  what)

This method is called when an action occurs inside this component. This method is usually 
called by handleEvent (II-§1.10.22), in which case the what argument contains the arg field
of the event argument. The specific value and type of the what argument depends on the 
component that originally triggered the action.

The method returns true to indicate that it successfully handled the action or false if the event
that triggered the action should be passed up to the component's parent. Most applications 
should return either true or the value of super.handleEvent(evt).

The action method of Component simply returns false.

Parameters:

evt- the event that caused the action
what- the action

Returns:

true if the event has been handled and no further action is necessary; false if the event is to 
be given to the component's parent.
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Component.addNotify
    

public void addNotify()

This method notifies the Component to create a peer. This peer allows the application to 
change the look of a component without changing its functionality.

The addNotify method of Component sets a flag indicating that the component needs to be 
laid out again because its size has possibly changed.

Most applications do not call this method directly.

See Also:

getPeer    (II-§1.10.19)
removeNotify    (II-§1.10.58).
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Component.bounds
    

public Rectangle bounds()

Returns:

the containing rectangle of this component.

See Also:

reshape    (II-§1.10.64).
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Component.checkImage
    

public int checkImage(Image  image, ImageObserver  observer)

Returns the status of the construction of a screen representation of the specified image. 

This method does not cause the image to begin loading. An application must use the 
prepareImage (II-§1.10.55) method to force the loading of an image.

The checkImage method of Component calls its peer's checkImage method (II-§3.6.1) to 
calculate the flags. If this component does not yet have a peer, the component's toolkit's 
checkImage method (II-§1.41.2) is called instead.

Information on the flags returned by this method can be found in    II-§2.11. 

Parameters:

image- the Image whose status is being checked

observer- the ImageObserver object to be notified as the image is being prepared

Returns:

the bitwise inclusive OR of ImageObserver (II-§2.11) flags indicating what information about 
the image is currently available.

public int checkImage(Image  image, int  width, int  height, ImageObserver 
observer)

Returns the status of the construction of a scaled screen representation of the specified image. 

This method does not cause the image to begin loading. An application must use the 
prepareImage (II-§1.10.55) method to force the loading of an image.

The checkImage method of Component calls its peer's checkImage method (II-§3.6.1) to 
calculate the flags. If this component does not yet have a peer, the component's toolkit's 



checkImage method (II-§1.41.2) is called instead.

Information on the flags returned by this method can be found in    II-§2.11. 

Parameters:

image- the Image whose status is being checked

width- the width of the scaled version to check the status of
height- the height of the scaled version to check the status of
observer- the ImageObserver object to be notified as the image is being prepared

Returns:

the bitwise inclusive OR of the ImageObserver flags for the data that is currently available.
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Component.createImage
    

public Image createImage(ImageProducer  producer)

Creates an image from the specified image producer.

Parameters:

producer- the image producer

Returns:

the image produced.

public Image createImage(int  width, int  height)

Parameters:

width- the specified width
height- the specified height

Returns:

an off-screen drawable image, which can be used for double buffering.
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Component.deliverEvent
    

public void deliverEvent(Event  evt)

Delivers an event to this component or one of its subcomponents.

The deliverEvent method of Component calls the component's postEvent method (II-
§1.10.52) on the event.

Parameters:

evt- the event
See Also:

handleEvent    (II-§1.10.22).
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Component.disable
    

public void disable()

Makes this component insensitive to user input.

See Also:

isEnabled    (II-§1.10.27)
enable    (II-§1.10.10).
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Component.enable
    

public void enable()

Makes this component sensitive to user input. This is the default.

See Also:

isEnabled    (II-§1.10.27)
disable    (II-§1.10.9).

public void enable(boolean  cond)

If the boolean argument is true, enables this component; if false, disables it.

Parameters:

cond- a boolean indicating whether to enable or disable this component
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Component.getBackground
    

public Color getBackground()

Determines the background color of this component. If this component has not specified a 
background color using the setBackground method (II-§1.10.67), the background color of 
its parent component is returned.

Returns:

the background color of this component.
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Component.getColorModel
    

public ColorModel getColorModel()

Determines the color model of this component. The ColorModel (II-§2.1) is an abstract class 
that encapsulates how to translate between pixel values of an image and its red, green, blue, 
and alpha (transparency) components.

The getColorModel method of Component calls its peer's getColorModel method (II-§3.6.7) 
to determine the component's color model. If this component does not yet have a peer, the 
component's toolkit's getColorModel method (II-§1.41.22) is called instead.

Returns:

the color model of this component.
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Component.getFont
    

public Font getFont()

Determines the font of this component. If this component has not yet specified a font using the 
setFont method (II-§1.10.68), the font of its parent component is returned.

Returns:

the font of this component.
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Component.getFontMetrics
    

public FontMetrics getFontMetrics(Font  font)

Determines the font metrics for the specified font when rendered by a platform-dependent 
toolkit. 

The getFontMetrics method checks to see if this component has a peer (II-§1.10.19). If so, 
the peer's getFontMetrics method (II-§3.6.8) is called. Otherwise, the component's toolkit's 
get-+FontMetrics method (II-§1.41.25) is called.

Parameters:

font- the font
Returns:

the font metrics for the specified font.
See Also:

getFont    (II-§1.10.14).
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Component.getForeground
    

public Color getForeground()

Determines the foreground color of this component. If this component has not specified a 
background color using the setForeground method (II-§1.10.69), the background color of its
parent component is returned.

Returns:

the foreground color of this component.
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Component.getGraphics
    

public Graphics getGraphics()

Returns:

the graphics context of this component; this method returns null if the component does not 
currently have a peer.

See Also:

paint    (II-§1.10.49).
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Component.getParent
    

public Container getParent()

Returns:

the parent of this component.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Component.getPeer
    

public ComponentPeer getPeer()

Returns:

the peer of this component.
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Component.getToolkit
    

public Toolkit getToolkit()

The toolkit is used to create this component's peer when its its addNotify method    (II-
§1.10.2) is called.

A Component's toolkit is determined by its containing Frame    (II-§1.19).

Returns:

the toolkit of this component.
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Component.gotFocus
    

public boolean gotFocus(Event  evt, Object  what)

This method is called when the this component receives the input focus. This method is 
usually called by handleEvent (II-§1.10.22), in which case the what argument contains the 
arg field of the event argument.

The method returns true to indicate that it has successfully handled the action, or false if the 
event that triggered the action should be passed up to the component's parent. Most 
applications should return either true or the value of super.handleEvent(evt).

The getFocus method of Component simply returns false.

The what argument is currently always null.

Parameters:

evt- the event that caused the action
what- the action

Returns:

true if the event has been handled and no further action is necessary; false if the event is to 
be given to the component's parent.

See Also:

requestFocus    (II-§1.10.63)
lostFocus    (II-§1.10.39).
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Component.handleEvent
    

public boolean handleEvent(Event  evt)

This method is called when any event occurs inside this component.

The method returns true to indicate that it has successfully handled the action; or false if the 
event that triggered the action should be passed up to the component's parent.

The handleEvent method of Component determines the type of event, and calls one of the 
following methods, if appropriate:

· action    (II-§1.10.1)
· gotFocus (II-§1.10.21)
· lostFocus (II-§1.10.39)
· keyDown    (II-§1.10.31)
· keyUp (II-§1.10.32)
· mouseEnter    (II-§1.10.43)
· mouseExit    (II-§1.10.44)
· mouseMove (II-§1.10.45)
· mouseDrag    (II-§1.10.42)
· mouseDown    (II-§1.10.41)
· mouseUp    (II-§1.10.46)

    

All the above methods are called with the event as their first argument. The action method 
is called with the arg field of the event as its second argument. The keyUp and keyDown are
passed the key field of the event as its second argument. The six mouse methods are 
passed the x and y fields of the event as their second and third argument, respectively.1

Parameters:

nevt- the event
Returns:

true if the event has been handled and no further action is necessary; false if the event is to 
be given to the component's parent.
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Component.hide
    

public void hide()

Hides this component. The component continues to exist and be in its containing object, but it 
is not visible and does not have any space allocated for it.

See Also:

isVisible    (II-§1.10.30)
show    (II-§1.10.70).
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Component.imageUpdate
    

public boolean

imageUpdate(Image  img, int  flags, int  x, int  y, int  w, int  h)

This imageUpdate method of an ImageObserver (such as Component) is called when more 
information about an image which had been previously requested using an asynchronous 
interface (such as draw-Image) becomes available. See §2.11.9 for more information on this 
method and its arguments.

The imageUpdate method of Component incrementally draws an image on the component as 
more of the bits of the image are available.

If the system property "awt.image.incrementalDraw" is missing or has the value "true", the 
image is incrementally drawn. If the system property has any other value, then the image is not 
drawn until it has been completely loaded.

Also, if incremental drawing is in effect, the value of the system property 
"awt.image.redrawrate" is interpreted as an integer to give the maximum redraw rate, in 
milliseconds. If the system property is missing or cannot be interpreted as an integer, the 
redraw rate is once every 100ms. 

The interpretation of the x, y, width, and height arguments depends on the infoflags argument.

Parameters:

img- the image being observed

infoflags- see §2.11.9 for more information

x- the x coordinate
y- the y coordinate
width- the width
height- the height

Returns:

true if the flags have indicated that the image is completely loaded; false otherwise.
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Component.inside
    

public boolean inside(int  x, int  y)

Determines if the specified (x, y) location is inside this component.

The inside method of Component returns true if the (x, y) location is inside the bounding 
box (II-§1.10.3) of the component.

Parameters:

x- the x coordinate
y- the y coordinate

Returns:

true if the specified (x, y) location lies within this component; false otherwise.

See Also:

locate    (II-§1.10.37).
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Component.invalidate
    

public void invalidate()

Invalidates this component. This component is marked as having changed. The next call to the 
validate (II-§1.10.75) method on this component or its parent(s) causes the component to 
be laid out again.

See Also:

layout    (II-§1.10.33)
LayoutManager    (II-§1.43).
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Component.isEnabled
    

public boolean isEnabled()

Indicates whether this component is enabled to receive events. By default, components are 
initially enabled.

A component is disabled by calling its disable method (II-§1.10.9). A component is enabled 
by calling its enable method (II-§1.10.10).

Returns:

true if this component is enabled; false otherwise.
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Component.isShowing
    

public boolean isShowing()

Indicates whether this component is visible. A component is showing if it is visible (II-
§1.10.30) and is inside a container this is both visible and showing. 

A component is hidden by calling its hide method (II-§1.10.23). A component is made visible
by calling its show method (II-§1.10.70).

Returns:

true if this component is showing; false otherwise.
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Component.isValid
    

public boolean isValid()

Indicates whether this component is valid. A component is valid if it has a peer and its 
subcomponents have been properly laid out.

Returns:

true if this component is valid; false otherwise.

See Also:

validate    (II-§1.10.75)
invalidate    (II-§1.10.26).
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Component.isVisible
    

public boolean isVisible()

Indicates whether this component is visible. Except for top-level components such as a frame, 
components are visible unless they have been specifically been made invisible by a call to the 
hide method    (II-§1.10.23).

Returns:

true if this component is showing; false otherwise.

See Also:

show    (II-§1.10.70).
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Component.keyDown
    

public boolean keyDown(Event  evt, int  key)

This method is called when a key is pressed and this component has the focus. This method
is usually called by handleEvent    (II-§1.10.22), in which case the key argument contains 
the key field of the event argument.

This method returns true to indicate that it has successfully handled the action; or false if the 
event that triggered the action should be passed up to the component's parent. Most 
applications should return either true or the value of super.handleEvent(evt).

The keyDown method of Component simply returns false. 

Note that the key argument is an int rather than a char.

Parameters:

evt- the event that caused the action
key- the key that has been pressed 

Returns:

true if the event has been handled and no further action is necessary; false if the event is to 
be given to the component's parent.
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Component.keyUp
    

public boolean keyUp(Event  evt, int  key)

This method is called when a key is released and this component has the focus. This 
method is usually called by handleEvent    (II-§1.10.22), in which case the key argument 
contains the key field of the event argument.

This method returns true to indicate that it has successfully handled the action; or false if the 
event that triggered the action should be passed up to this component's parent. Most 
applications should return either true or the value of super.handleEvent(evt).

The keyUp method of Component simply returns false.

Note that the key argument is an int rather than a char.

Parameters:

evt- the event that caused the action
key- the key that has been pressed 

Returns:

true if the event has been handled and no further action is necessary; false if the event is to 
be given to the component's parent.
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Component.layout
    

public void layout()

This method is called to lay out the subcomponents of this component so that they fit inside 
the borders of this component. 

This method is called when this component is validated by a call to the validate method (II-
§1.10.75). Most applications should not call this method directly.

The layout method of Component does nothing.

See Also:

LayoutManager    (II-§1.43).
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Component.list
    

public void list()

Prints a listing of this component to System.out    (I-§1.18.3).

public void list(PrintStream  out)

Prints a listing of this component to the specified output stream.

Parameters:

out- a print stream

public void list(PrintStream  out, int  indent)

Prints a listing of this component to the specified output stream. The listing starts at the 
specified indentation.

The list method of Component calls the println method (I-§2.18.23) on the component 
after indenting by the specified amount.

Parameters:

out- a print stream
indent- number of spaces to indent
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Component.locate
    

public Component locate(int  x, int  y)

Determines if this component or one of its subcomponents contains the (x, y) coordinate, 
and if so returns the containing component. This method only looks one level deep. If the point 
(x, y) is inside a subcomponent that itself has subcomponents, it does not go looking down 
the subcomponent tree.

The locate method of Component simply returns the component itself if the (x, y) 
coordinate is inside (II-§1.10.25) its bounding box, and null otherwise.

Parameters:

x- the x coordinate
y- the y coordinate

Returns:

the component or subcomponent that contains the (x, y) coordinate; null if the coordinate is 
outside this component.
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Component.location
    

public Point location()

Returns:

the location of this component in its parent's coordinate space.

See Also:

move    (II-§1.10.47).
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Component.lostFocus
    

public boolean lostFocus(Event  evt, Object  what)

This method is called when this component loses the input focus. This method is usually 
called by handleEvent    :(II-§1.10.22), in which case the what argument contains the arg 
field of the event argument.

This method returns true to indicate that it has successfully handled the action; or false if the 
event that triggered the action should be passed up to this component's parent. Most 
applications should return either true or the value of super.handleEvent(evt).

The getFocus method of Component simply returns false.

The what argument is currently always null.

Parameters:

evt- the event that caused the action
what- the action that's occuring

Returns:

true if the event has been handled and no further action is necessary; false if the event is to 
be given to the component's parent.

See Also:

requestFocus    (II-§1.10.63)
gotFocus    (II-§1.10.21).
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Component.minimumSize
    

public Dimension minimumSize()

Determines the minimum size of this component. 

The minimumSize method of Component checks to see if the component has a peer (II-
§1.10.19). If so, the minimumSize request is passed to the peer (II-§3.6.13). Otherwise, the
minimum size is the width and height specified by the most recent reshape (II-§1.10.64) or 
resize (II-§1.10.65) method call.

Returns:

the minimum size of this component.

See Also:

preferredSize    (II-§1.10.53)
LayoutManager    (II-§1.43).
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Component.mouseDown
    

public boolean mouseDown(Event  evt, int  x, int  y)

This method is called when the mouse button is pushed inside this component. This method 
is usually called by handleEvent (II-§1.10.22), in which case the x and y arguments contains 
the x and y field of the event argument.The (x, y) coordinate is relative to the top-left corner
of this component.

This method returns true to indicate that it has successfully handled the action; or false if the 
event that triggered the action should be passed up to this component's parent. Most 
applications should return either true or the value of super.handleEvent(evt).

The mouseDown method of Component returns false.

Parameters:

evt- the event that caused the action
x- the x coordinate 
y- the y coordinate

Returns:

true if the event has been handled and no further action is necessary; false if the event is to 
be given to the component's parent.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Component.mouseDrag
    

public boolean mouseDrag(Event  evt, int  x, int  y)

This method is called when the mouse button is moved inside this component with the button 
pushed. This method is usually called by handleEvent (II-§1.10.22), in which case the x and
y arguments contain the x and y field of the event argument. The (x, y) coordinate is 
relative to the top-left corner of this component.

Mouse drag events continue to get sent to this component even when the mouse has left the 
bounds of the component. The drag events continue until a mouse up event occurs.

This method returns true to indicate that it has successfully handled the action; or false if the 
event that triggered the action should be passed up to this component's parent. Most 
applications should return either true or the value of super.handleEvent(evt).

The mouseDrag method of Component returns false.

Parameters:

evt- the event that caused the action
x- the x coordinate 
y- the y coordinate 

Returns:

true if the event has been handled and no further action is necessary; false if the event is to 
be given to the component's parent.
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Component.mouseEnter
    

public boolean mouseEnter(Event  evt, int  x, int  y)

This method is called when the mouse first enters this component. This method is usually 
called by handleEvent (II-§1.10.22), in which case the x and y arguments contains the x and 
y field of the event argument. The (x, y) coordinate is relative to the top-left corner of this 
component.

This method returns true to indicate that it has successfully handled the action; or false if the 
event that triggered the action should be passed up to this component's parent. Most 
applications should return either true or the value of super.handleEvent(evt).

The mouseEnter method of Component returns false.

Parameters:

evt- the event that caused the action
x- the x coordinate
y- the y coordinate

Returns:

true if the event has been handled and no further action is necessary; false if the event is to 
be given to the component's parent.
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Component.mouseExit
    

public boolean mouseExit(Event  evt, int  x, int  y)

This method is called when the mouse exits this component. This method is usually called 
by handleEvent (II-§1.10.22), in which case the x and y arguments contains the x and y field 
of the event argument. The (x, y) coordinate is relative to the top-left corner of this 
component. Most applications should return either true or the value of super.handleEvent(evt).

This method returns true to indicate that it has successfully handled the action; or false if the 
event that triggered the action should be passed up to this component's parent. Most 
applications should return either true or the value of super.handleEvent(evt).

The mouseExit method of Component returns false.

Parameters:

evt- the event that caused the action
x- the x coordinate
y- the y coordinate

Returns:

true if the event has been handled and no further action is necessary; false if the event is to 
be given to the component's parent.
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Component.mouseMove
    

public boolean mouseMove(Event  evt, int  x, int  y)

This method is called when the mouse is moved inside this component with the mouse button 
not pushed. This method is usually called by handleEvent (II-§1.10.22), in which case the x 
and y arguments contains the x and y field of the event argument. The (x, y) coordinate is
relative to the top-left corner of this component.

This method returns true to indicate that it has successfully handled the action; or false if the 
event that triggered the action should be passed up to this component's parent. Most 
applications should return either true or the value of super.handleEvent(evt).

The mouseMove method of Component returns false.

Parameters:

evt- the event that caused the action
x- the x coordinate
y- the y coordinate

Returns:

true if the event has been handled and no further action is necessary; false if the event is to 
be given to the component's parent.
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Component.mouseUp
    

public boolean mouseUp(Event  evt, int  x, int  y)

This method is called when the mouse button is released inside this component. This 
method is usually called by handleEvent (II-§1.10.22), in which case the x and y arguments 
contains the x and y field of the event argument. The (x, y) coordinate is relative to the top-
left corner of the component.

This method returns true to indicate that it has successfully handled the action; or false if the 
event that triggered the action should be passed up to this component's parent. Most 
applications should return either true or the value of super.handleEvent(evt).

The mouseUp method of Component returns false.

Parameters:

evt- the event that caused the action
x- the x coordinate 
y- the y coordinate 

Returns:

true if the event has been handled and no further action is necessary; false if the event is to 
be given to the component's parent.
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Component.move
    

public void move(int  x, int  y)

Moves this component to the coordinate (x, y) in the parent's coordinate space. The (x, y)
coordinate is relative to the top-left corner of the parent component.

Components that are in a container with a layout manager should not call this method 
explicitly.

Parameters:

x- the x coordinate
y- the y coordinate

See Also:

location    (II-§1.10.38)
reshape    (II-§1.10.64).

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Component.nextFocus
    

public void nextFocus()

Moves the input focus to the next component, as determined by the component's peer (II-
§3.6.14).

See Also:

requestFocus    (II-§1.10.63)
gotFocus    (II-§1.10.21).
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Component.paint
    

public void paint(Graphics  g)

Paints this component. Most application components, including applets, override this method.

The paint method of Component calls the repaint method (II-§3.6.19) of this component's 
peer.

The (0, 0) coordinate of the graphics context is the top-left corner of this component. The 
clipping region of the graphics context is the bounding rectangle of this component.

The paint method of Component calls the repaint method (II-§3.6.19) of this component's 
peer.

Parameters:

g- the graphics context to use for painting
See Also:

update    (II-§1.10.74).
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Component.paintAll
    

public void paintAll(Graphics  g)

Paints this component and all of its subcomponents.

The (0, 0) coordinate of the graphics context is the top-left corner of this component. The 
clipping region of the graphics context is the bounding rectangle of this component.

Parameters:

g- the graphics context to use for painting
See Also:

paint    (II-§1.10.49).
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Component.paramString
    

protected String paramString()

Returns the parameter string representing the state of this component. This string is useful for 
debugging.

Returns:

the parameter string of this component.
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Component.postEvent
    

public boolean postEvent(Event  evt)

Posts an event to this component by calling its handleEvent method (II-§1.10.22). If 
handleEvent returns false, the event is posted to this component's parent.

If this component and all of its parents return false, the event is passed to this component's 
peer object's handleEvent method    (II-§3.6.11). 

Parameters:

evt- the event
Returns:

true if this component, one of its parents, or this component's peer handled the event; false 
otherwise.

See Also:

deliverEvent    (II-§1.10.8).
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Component.preferredSize
    

public Dimension this()

Determines the preferred size of the component. 

The preferredSize method of Component checks to see if this component has a peer (II-
§1.10.19). If so, the preferredSize request is passed to the peer (II-§3.6.16). Otherwise, the
preferred size is the width and height specified by the most recent reshape (II-§1.10.64) or 
resize (II-§1.10.65) method call.

Returns:

the preferred size of this component.

See Also:

minimumSize    (II-§1.10.40)
LayoutManager    (II-§1.43).
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Component.prepareImage
    

public boolean 

prepareImage(Image  image, ImageObserver  observer)Prepares an
image for rendering on this component. 

The image data is downloaded asynchronously in another thread and the appropriate screen 
representation of the image is generated.

Parameters:

image- the image to prepare a screen representation for

observer- the ImageObserver (II-§2.11) object to be notified as the image is being 
prepared

Returns:

true if the image has already been fully prepared; false otherwise.

public boolean

prepareImage(Image  image, int  width, int  height, ImageObserver  
observer)

Prepares an image for rendering on this component at the specified width and height. 

The image data is downloaded asynchronously in another thread and an appropriately scaled 
screen representation of the image is generated.

Parameters:

image- the image to prepare a screen representation for

width- the width of the desired screen representation
height- the height of the desired screen representation
observer- the ImageObserver (II-§2.11) object to be notified as the image is being 
prepared

Returns:



true if the image has already been fully prepared; false otherwise.
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Component.print
    

public void print(Graphics  g)

Prints this component. Applications should override this method for components that must do 
special processing before being printed.

The print method of Component calls the paint method (II-§1.10.49).

The (0, 0) coordinate of the graphics context is the top-left corner of this component. The 
clipping region of the graphics context is the bounding rectangle of this component.

Parameters:

g- the graphics context to use for printing
See Also:

paint        (II-§1.10.49).
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Component.printAll
    

public void printAll(Graphics  g)

Paints this component and all of its subcomponents.

The (0, 0) coordinate of the graphics context is the top-left corner of this component. The 
clipping region of the graphics context is the bounding rectangle of this component.

Parameters:

g- the graphics context to use for printing
See Also:

print    (II-§1.10.56).
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Component.removeNotify
    

public void removeNotify()

Notifies this component and all its subcomponents to destroy their peers. Applications should 
not call this method directly. It is called when a component is removed (§1.11.19§1.11.20) 
from its container. 

The removeNotify method of Component removes the components peer and has the peer 
clean up after itself by calling its dispose method    (II-§3.6.5).

See Also:

getPeer    (II-§1.10.19)
addNotify    (II-§1.10.2).
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Component.repaint
    

public void repaint()

Repaints this component. 

This method causes a call to this component's update method (II-§1.10.74) as soon as 
possible.

public void

repaint(int  x, int  y, int  width, int  height)

Repaints the specified rectangle of this component.

This method causes a call to this component's update method (II-§1.10.74) as soon as 
possible.

Parameters:

x- the x coordinate
y- the y coordinate
width- the width
height- the height

public void repaint(long  tm)

Repaints the component within tm milliseconds.

This method causes a call to this component's update method (II-§1.10.74). 

Parameters:



tm- maximum time in milliseconds before update

public void repaint(long  tm, int  x, int  y, width, int  height)

Repaints the specified rectangle of this component within tm milliseconds.

This method causes a call to this component's update method (II-§1.10.74).

Parameters:

tm- maximum time in milliseconds before update

x- the x coordinate
y- the y coordinate
width- the width
height- the height

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Component.requestFocus
    

public void requestFocus()

Requests that this component get the input focus. 

This component's gotFocus method (II-§1.10.21) is called when this method is successful.

The requestFocus method of Component calls the requestFocus method (II-§3.6.21) of 
the component's peer.
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Component.reshape
    

public void reshape(int  x, int  y, int  width, int  height)

Reshapes this component to the specified bounding box in its parent's coordinate space. 
Components that are in a container with a layout manager should not call this method 
explicitly.

Parameters:

x- the x coordinate
y- the y coordinate
width- the width of this component

height- the height of this component

See Also:

bounds    (II-§1.10.3)
move    (II-§1.10.47)
resize    (II-§1.10.66).
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Component.resize
    

public void resize(Dimension  d)

Resizes this component to the width and height specified by the dimension argument. 
Components that are in a container with a layout manager should not call this method 
explicitly.

Parameters:

d- the new dimension for this component

See Also:

size    (II-§1.10.72)
reshape    (II-§1.10.64).

public void resize(int  width, int  height)

Resizes this component to the specified width and height. Components that are in a container 
with a layout manager should not call this method explicitly.

Parameters:

width- the new width of this component

height- the new height of this component

See Also:

size    (II-§1.10.72)
reshape    (II-§1.10.64).
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Component.setBackground
    

public void setBackground(Color  c)

Sets the background color of this component.

The setBackground method of Component calls the setBackground method (II-§3.6.23) of 
the component's peer.

Parameters:

c- the color
See Also:

getBackground    (II-§1.10.12).
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Component.setFont
    

public void setFont(Font  f)

Sets the font of this component.

The setFont method of Component calls the setFont method (II-§3.6.24) of the 
component's peer.

Parameters:

f- the font
See Also:

getFont    (II-§1.10.14).
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Component.setForeground
    

public void setForeground(Color  c)

Sets the foreground color of this component.

The setForeground method of Component calls the setForeground method (II-§3.6.25) of 
the component's peer.

Parameters:

c- the color
See Also:

getForeground    (II-§1.10.16).
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Component.show
    

public void show()

Shows this component; if this component had been made invisible by a call to the hide 
method    (II-§1.10.23), makes this component visible again.

See Also:

isVisible    (II-§1.10.30).

public void show(boolean  cond)

If the boolean argument is true, makes this component visible. If false, makes this component
invisible.

Parameters:

cond- if true, show this component; if false, hides this component.

See Also:

show    (II-§1.10.70)
hide    (II-§1.10.23).
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Component.size
    

public Dimension size()

Returns:

the current size of this component.

See Also:

resize    (II-§1.10.65).
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Component.toString
    

public String toString()

Returns:

a string representation of this component.

Overrides:

toString in class Object    (I-§1.12.9).
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Component.update
    

public void update(Graphics  g)

Updates this component. 

The AWT calls the update method in response to a call to repaint (II-§1.10.59). The 
appearance of the component on the screen has not changed since the last call to update or 
paint.

The update method of Component:

· Clears this component by filling it with the background color.
· Sets the color of the graphics context to be the foreground color of this component.
· Calls this component's paint method (II-§1.10.49) to completely redraw this component.The 

(0, 0) coordinate of the graphics context is the top-left corner of this component. The clipping 
region of the graphics context is the bounding rectangle of this component.

 

Parameters:

g- the graphics context to use for updating
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Component.validate
    

public void validate()

Validates this component if necessary. This component and any subcomponents are laid out 
(II-§1.10.33) again, if necessary.

See Also:

invalidate    (II-§1.10.26)
LayoutManager    (II-§1.43).
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Footnotes
    

1In Java 1.0, AWT does not send all components mouse, keyboard, and focus events. Each 
component documents the events that AWT sends it.
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§1.11 Class Container
 

public  abstract  class  java.awt.Container
    extends  java.awt.Component  (II-§1.10)
{
        // Methods
    public Component add(Component  comp); §1.11.1
    public Component add(Component  comp, int  pos); §1.11.2
    public Component add(String  name, Component  comp); §1.11.3
    public void addNotify(); §1.11.4
    public int countComponents(); §1.11.5
    public void deliverEvent(Event  evt);§1.11.6
    public Component getComponent(int  n); §1.11.7
    public Component[] getComponents(); §1.11.8
    public LayoutManager getLayout(); §1.11.9
    public Insets insets(); §1.11.10
    public void layout(); §1.11.11
    public void  list(PrintStream  out, int  indent);§1.11.12
    public Component locate(int  x, int  y); §1.11.13
    public Dimension minimumSize();§1.11.14
    public void paintComponents(Graphics  g); §1.11.15
    protected String paramString();§1.11.16
    public Dimension preferredSize(); §1.11.17
    public void printComponents(Graphics  g); §1.11.18
    public void remove(Component  comp); §1.11.19
    public void removeAll(); §1.11.20
    public void removeNotify(); §1.11.21
    public void setLayout(LayoutManager  mgr); §1.11.22
    public void validate(); §1.11.23
}

Container is the abstract superclass representing all components that can hold other components.

Each container may be associated with a LayoutManager instance (II-§1.43) that determines the 
position of each of the container's subcomponents.
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Container.add
    

public Component add(Component  comp)

Adds the specified component to the end of this container.

Parameters:

comp- the component to be added

Returns:

the component argument.

public Component add(Component  comp, int  pos)

Adds the specified component to this container at the given position.

Parameters:

comp- the component to be added

pos- the position at which to insert the component; or -1 to insert at the end

Returns:

the component argument.
See Also:

remove    (II-§1.11.19).

public Component add(String  name, Component  comp)

Adds the specified component to the end of this container. Also adds the component to the 
layout manager using the name specified.

Parameters:

name- a tag understood by the layout manager 

comp- the component to be added



Returns:

the component argument.
See Also:

remove    (II-§1.11.19)
LayoutManager    (II-§1.43).
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Container.addNotify
    

public void addNotify()

Notifies this container to create a peer.

The addNotify method of Container calls the addNotify method for each of the components 
in this container. It then calls its superclass's addNotify method (II-§1.10.2), to indicate that 
the container needs to be laid out again since its size may have changed.

Most applications do not call this method directly.

Overrides:

addNotify in class Component    (II-§1.10.2).
See Also:

removeNotify    (II-§1.11.21).
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Container.countComponents
    

public int countComponents()

Returns:

the number of components in this container.

See Also:

getComponent    (II-§1.11.6).
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Container.deliverEvent
    

public void deliverEvent(Event  evt)

Delivers an event to this component or one of its subcomponents.

The deliverEvent method of Container determines whether this event properly belongs to 
one of its subcomponents. If so, it translates the event into the subcomponent's coordinate 
system and delivers the event to it by calling its deliverEvent method (II-§1.10.8).

If the event doesn't properly belong to one of the container's subcomponents, it calls this 
container's postEvent method (II-§1.10.52) on the event.

Parameters:

evt- the event
Overrides:

deliverEvent in class Component    (II-§1.10.8).
See Also:

handleEvent in class Component    (II-§1.10.22).
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Container.getComponent
    

public Component getComponent(int  n)

Parameters:

n- the index of the component to get

Returns:

the nth component in this container.

Throws

ArrayIndexOutOfBoundsException    (I-§1.25)
If the nth value does not exist.
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Container.getComponents
    

public Component[] getComponents()

Returns:

an array of all the component in this container.
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Container.getLayout
    

public LayoutManager getLayout()

Returns:

the layout manager for this container.

See Also:

layout    (II-§1.11.11)
setLayout    (II-§1.11.22).
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Container.insets
    

public Insets insets()

Determines the insets of this container, which indicate the size of the container's border.

A frame, for example, has a top inset that corresponds to the height of the frame's title bar.

The insets method of Container calls the insets method (II-§3.7.1) of this container's peer, 
if the container has a peer. Otherwise it returns the inset new Inset(0, 0, 0, 0), which indicates 
that the container has no border.

Returns:

the insets of this container.

See Also:

LayoutManager    (II-§1.43).
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Container.layout
    

public void layout()

Lays out this container.

The layout method of Container calls the layoutContainer method (II-§1.43.2) of the 
container's layout manager.

Most applications do not call this method directly. This method is called when a container 
calls its validate method (II-§1.11.23).

Overrides:

layout in class Component    (II-§1.10.33).
See Also:

setLayout    (II-§1.11.22).
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Container.list
    

public void list(PrintStream  out, int  indent)

Prints a listing of this container to the specified output stream. The listing starts at the specified 
indentation.

The list method of Container prints itself by calling its superclass's list method (II-§1.10.36) 
and then calls list on each of its subcomponents with an indentation of indent + 1.

Parameters:

out- a print stream
indent- the number of spaces to indent

Overrides:

list in class Component    (II-§1.10.36).
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Container.locate
    

public Component locate(int  x, int  y)

Determines the component or subcomponent of this container that contains the (x, y) 
coordinate. This method only looks one level deep. If the point (x, y) is inside a 
subcomponent that itself has subcomponents, it does not look down the subcomponent tree.

The locate method of Container first determines if the (x, y) coordinate is inside (II-
§1.10.25) its own boundaries. If not, it returns null immediately. If the coordinate is inside its 
boundaries, it calls inside (II-§1.10.25) on each of the subcomponents; if any of those calls to
returns true, that subcomponent is returned; otherwise the container target object is returned.

Parameters:

x- the x coordinate
y- the y coordinate

Returns:

this container or one of its subcomponent that contains the (x, y) coordinate; null if the 
coordinate is outside this container.

Overrides:

locate in class Component    (II-§1.10.37).

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Container.minimumSize
    

public Dimension minimumSize()

Determines the minimum size of this container.

The minimumSize method of Container checks to see if this container has a layout manager 
(II-§1.11.9). If so, its minimumLayoutSize method (II-§1.43.3) is called. Otherwise, its 
superclass's minimumSize method (II-§1.10.40) is called.

Returns:

the minimum size of this container.

Overrides:

minimumSize in class Component    (II-§1.10.40).
See Also:

preferredSize    (II-§1.11.17).
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Container.paintComponents
    

public void paintComponents(Graphics  g)

Paints each of the components in this container.

Parameters:

g- the graphics context
See Also:

paint in class Component    (II-§1.10.49)
paintAll in class    Component    (II-§1.10.50).
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Container.paramString
    

protected String paramString()

Returns the parameter string representing the state of this container. This string is useful for 
debugging.

Returns:

the parameter string of this container.

Overrides:

paramString in class Component    (II-§1.10.51).

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Container.preferredSize
    

public Dimension preferredSize()

Determines the preferred size of this container.

The preferredSize method of Container checks to see if this container has a layout manager 
(II-§1.11.9). If so, its preferredLayoutSize method (II-§1.43.4) is called. Otherwise, its 
superclass's preferredSize method (II-§1.10.53) is called.

Returns:

the minimum size of this container.

Overrides:

preferredSize in class Component    (II-§1.10.53).
See Also:

minimumSize    (II-§1.11.14).
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Container.printComponents
    

public void printComponents(Graphics  g)

Prints each of the components in this container.

Parameters:

g- the graphics context
See Also:

print in class Component    (II-§1.10.56)
printAll in class Component    (II-§1.10.57).
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Container.remove
    

public void remove(Component  comp)

Removes the specified component from this container. This method also causes the 
component to call its removeNotify method (II-§1.10.58) to remove its peer.

Parameters:

comp- the component to be removed

See Also:

add    (II-§1.11.1).
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Container.removeAll
    

public void removeAll()

Removes all the components from this container. This method also causes all the components
in the container to call their removeNotify method (II-§1.10.58) to remove their peers.

See Also:

add    (II-§1.11.1)
remove    (II-§1.11.19).
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Container.removeNotify
    

public void removeNotify()

Notifies this container and all its subcomponents to destroy their peers.

Overrides:

removeNotify in class Component    (II-§1.10.58).
See Also:

addNotify    (II-§1.11.4).
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Container.setLayout
    

public void setLayout(LayoutManager  mgr)

Sets the layout manager for this container.

Parameters:

mgr- the new layout manager

See Also:

layout    (II-§1.11.11)
getLayout    (II-§1.11.9).
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Container.validate
    

public void validate()

Validates this container and all of its subcomponents. The AWT uses this method to have a 
container be laid out again after adding or otherwise changing the components it contains.

Overrides:

validate in class Component    (II-§1.10.75).
See Also:

invalidate in class Component    (II-§1.10.26).
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§1.12 Class Dialog
 

public  class  java.awt.Dialog
    extends  java.awt.Window  (II-§1.42)
{
        // Constructors
    public Dialog(Frame  parent, boolean  modal); §1.12.1
    public Dialog(Frame  parent, String  title, §1.12.2
                          boolean  modal);

        // Methods
    public void addNotify(); §1.12.3
    public String getTitle();§1.12.4
    public boolean isModal();§1.12.5
    public boolean isResizable(); §1.12.6
    protected String paramString();§1.12.7
    public void setResizable(boolean  resizable); §1.12.8
    public void setTitle(String  title); §1.12.9
}

This class represents a dialog window, a window that takes input from the user. 

Dialogs are intended to be temporary windows. They present specific timely information to the 
user, or they allow the user to specify options for the current operation.

The AWT sends the dialog window all mouse, keyboard, and focus events that occur over it.
By default, the dialog window is invisible. The application must use the show method (II-
§1.10.70) to cause the dialog window to appear.
The default layout for a dialog is BorderLayout.
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Dialog.Dialog
    

public Dialog(Frame  parent, boolean  modal)

Creates a dialog window that is initially invisible. If the modal flag is true, the dialog window 
grabs all input from the user. 

The parent argument is the main application window.

Parameters:

parent- the owner of the dialog
modal- if true, the dialog box blocks input to other windows while it is visible

public Dialog(Frame  parent, String  title, boolean  modal)

Creates a titled dialog window that is initially invisible. If the modal flag is true, then the dialog
box grabs all input from the user. 

The parent argument is the main application window.

Parameters:

parent- the owner of the dialog
title- the title of the dialog
modal- if true, dialog blocks input to other windows when shown
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Dialog.addNotify
    

public void addNotify()

This method calls the createDialog method (II-§1.41.8) of this object's toolkit (II-
§1.10.20) in order to create a DialogPeer (II-§3.8) for this dialog window. This peer allows 
the application to change the look of a dialog window without changing its functionality.

Most applications do not call this method directly.

Overrides:

addNotify in class Window    (II-§1.42.2).
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Dialog.getTitle
    

public String getTitle()

Returns:

the title of this dialog window.

See Also:

setTitle    (II-§1.12.9).
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Dialog.isModal
    

public boolean isModal()

Returns:

true if this dialog window is modal; false otherwise.
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Dialog.isResizable
    

public boolean isResizable()

Indicates whether this dialog window is resizable. By default, a dialog window is resizable.

Returns:

true if the user can resize this dialog window; false otherwise.
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Dialog.paramString
    

protected String paramString()

Returns the parameter string representing the state of this dialog window. This string is useful 
for debugging.

Returns:

the parameter string of this dialog window.

Overrides:

paramString in class Container    (II-§1.11.16).
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Dialog.setResizable
    

public void setResizable(boolean  resizable)

Sets the resizable flag for this dialog window.

Parameters:

resizable- true if this dialog window is resizable; false otherwise.
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Dialog.setTitle
    

public void setTitle(String  title)

Sets the title of this dialog window.

Parameters:

title- the new title
See Also:

getTitle    (II-§1.12.4).
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§1.13 Class Dimension
 

public  class  java.awt.Dimension
    extends  java.lang.Object  (I-§1.12)
{
        // Fields
    public int height; §1.13.1
    public int width; §1.13.2

        // Constructors
    public Dimension();§1.13.3
    public Dimension(Dimension  d);§1.13.4
    public Dimension(int  width, int  height); §1.13.5

        // Methods
    public String toString();§1.13.6
}

A class that encapsulates the width and height of a component in a single object.
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Dimension.height
    

public int height

The height of the component.
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Dimension.width
    

public int width

The width of the component.
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Dimension.Dimension
    

public Dimension()

Creates a Dimension with a width of zero and a height of zero.

public Dimension(Dimension  d)

Creates a Dimension whose width and height are the same as the argument.

Parameters:

d- the specified dimension for the width and height values

public Dimension(int  width, int  height)

Creates a Dimension with the specified width and height.

Parameters:

width- the width
height- the height
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Dimension.toString
    

public String toString()

Returns:

a string representation of this dimension.

Overrides:

toString in class Object    (I-§1.12.9).
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§1.14 Class Event
 

public  class  java.awt.Event
    extends  java.lang.Object  (I-§1.12)
{
        // Fields
    public Object arg; §1.14.1
    public int clickCount; §1.14.2
    public Event evt; §1.14.3
    public int id; §1.14.4
    public int key; §1.14.5
    public int modifiers; §1.14.6
    public Object target; §1.14.7
    public long when; §1.14.8
    public int x;§1.14.9
    public int y;§1.14.10

      // possible values for the id field
    public final static int ACTION_EVENT;§1.14.11
    public final static int GOT_FOCUS; §1.14.12
    public final static int KEY_ACTION; §1.14.13
    public final static int KEY_ACTION_RELEASE;§1.14.14
    public final static int KEY_PRESS; §1.14.15
    public final static int KEY_RELEASE; §1.14.16
    public final static int LIST_DESELECT; §1.14.17
    public final static int LIST_SELECT; §1.14.18
    public final static int LOAD_FILE; §1.14.19
    public final static int LOST_FOCUS; §1.14.20
    public final static int MOUSE_DOWN; §1.14.21
    public final static int MOUSE_DRAG; §1.14.22
    public final static int MOUSE_ENTER; §1.14.23
    public final static int MOUSE_EXIT; §1.14.24
    public final static int MOUSE_MOVE; §1.14.25
    public final static int MOUSE_UP; §1.14.26
    public final static int SAVE_FILE; §1.14.27
    public final static int SCROLL_ABSOLUTE; §1.14.28
    public final static int SCROLL_LINE_DOWN; §1.14.29
    public final static int SCROLL_LINE_UP; §1.14.30
    public final static int SCROLL_PAGE_DOWN; §1.14.31
    public final static int SCROLL_PAGE_UP; §1.14.32
    public final static int WINDOW_DEICONIFY; §1.14.33
    public final static int WINDOW_DESTROY; §1.14.34
    public final static int WINDOW_EXPOSE; §1.14.35
    public final static int WINDOW_ICONIFY; §1.14.36
    public final static int WINDOW_MOVED;§1.14.37



      // possible values for the key field when the
        // action is KEY_ACTION or KEY_ACTION_RELEASE
    public final static int DOWN; §1.14.38
    public final static int END; §1.14.39
    public final static int F1; §1.14.40
    public final static int F2; §1.14.41
    public final static int F3; §1.14.42
    public final static int F4; §1.14.43
    public final static int F5; §1.14.44
    public final static int F6; §1.14.45
    public final static int F7; §1.14.46
    public final static int F8; §1.14.47
    public final static int F9; §1.14.48
    public final static int F10; §1.14.49
    public final static int F11; §1.14.50
    public final static int F12; §1.14.51
    public final static int HOME; §1.14.52
    public final static int LEFT; §1.14.53
    public final static int PGDN; §1.14.54
    public final static int PGUP; §1.14.55
    public final static int RIGHT; §1.14.56
    public final static int UP; §1.14.57

        // possible masks for the modifiers field 
    public final static int ALT_MASK §1.14.58
    public final static int CTRL_MASK; §1.14.59
    public final static int META_MASK; §1.14.61
    public final static int SHIFT_MASK; §1.14.60

        // Constructors
    public Event(Object  target, int  id, Object  arg); §1.14.62
    public Event(Object  target, long  when, int id, §1.14.63
              int  x, int  y, int  key, int  modifiers);
    public Event(Object  target, long  when, int id, §1.14.64
                   int  x, int  y, int  key,
                   int  modifiers, Object  arg);

        // Methods
    public boolean controlDown(); §1.14.65
    public boolean metaDown(); §1.14.66
    protected String paramString();§1.14.67
    public boolean shiftDown(); §1.14.68
    public String toString();§1.14.69
    public void translate(int  dX, int  dY); §1.14.70
}



Event is a platform-independent class that encapsulates user events from the local Graphical User 
Interface (GUI) platform.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Event.arg
    

public Object arg

An arbitrary argument of the event. The value of this field depends on the type of event.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Event.clickCount
    

public int clickCount

For MOUSE_DOWN events, this field indicates the number of consecutive clicks. For other 
events, it is zero.
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Event.evt
    

public Event evt

The next event. This field is set when putting events into a linked list.
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Event.id
    

public int id

The type of the event.
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Event.key
    

public int key

The key that was pressed in a keyboard event.
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Event.modifiers
    

public int modifiers

The state of the modifier keys.
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Event.target
    

public Object target

The target component. This indicates the component over which the event occurred or with 
which the event is associated.
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Event.when
    

public long when

The time stamp of the event.
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Event.x
    

public int x

The x coordinate of the event.
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Event.y
    

public int y

The y coordinate of the event.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Event.ACTION_EVENT
    

public final static int ACTION_EVENT = 1001

This event indicates that the user wants some action to occur.
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Event.GOT_FOCUS
    

public final static int GOT_FOCUS = 1004

A component gained the focus.
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Event.KEY_ACTION
    

public final static int KEY_ACTION = 403

The user has pressed an "action" key. The key field contains one of the special values indicated
in §1.14.38 to §1.14.57.
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Event.KEY_ACTION_RELEASE
    

public final static int KEY_ACTION_RELEASE = 404

The user has released an "action" key. The key field contains one of the special values 
indicated in §1.14.38 to §1.14.57.
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Event.KEY_PRESS
    

public final static int KEY_PRESS = 401

The user has pressed a normal key.
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Event.KEY_RELEASE
    

public final static int KEY_RELEASE = 402

The user has released a normal key.
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Event.LIST_DESELECT
    

public final static int LIST_DESELECT = 702

An item in a list has been deselected.
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Event.LIST_SELECT
    

public final static int LIST_SELECT = 701

An item in a list has been selected.
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Event.LOAD_FILE
    

public final static int LOAD_FILE = 1002

A file loading event.
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Event.LOST_FOCUS
    

public final static int LOST_FOCUS = 1005

A component lost the focus.
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Event.MOUSE_DOWN
    

public final static int MOUSE_DOWN = 501

The user has pressed the mouse button. The ALT_MASK (II-§1.14.58) flag indicates that the
middle button has been pushed. The META_MASK (II-§1.14.61) flag indicates that the right 
button has been pushed.
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Event.MOUSE_DRAG
    

public final static int MOUSE_DRAG = 506

The user has moved the mouse with a button pushed. The ALT_MASK (II-§1.14.58) flag 
indicates that the middle button has been pushed. The META_MASK (II-§1.14.61) flag 
indicates that the right button has been pushed pushed.
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Event.MOUSE_ENTER
    

public final static int MOUSE_ENTER = 504

The mouse has entered a component.
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Event.MOUSE_EXIT
    

public final static int MOUSE_EXIT = 505

The mouse has exited a component.
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Event.MOUSE_MOVE
    

public final static int MOUSE_MOVE = 503

The mouse has moved with no button pressed.
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Event.MOUSE_UP
    

public final static int MOUSE_UP = 502

The user has released the mouse button. The ALT_MASK (II-§1.14.58) flag indicates that 
the middle button has been pushed. The META_MASK (II-§1.14.61) flag indicates that the 
right button has been pushed.
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Event.SAVE_FILE
    

public final static int SAVE_FILE = 1003

A file saving event.
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Event.SCROLL_ABSOLUTE
    

public final static int SCROLL_ABSOLUTE = 605

The user has moved the bubble in a scroll bar.
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Event.SCROLL_LINE_DOWN
    

public final static int SCROLL_LINE_DOWN = 602

The user has pushed the "line down" area of a scroll bar.
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Event.SCROLL_LINE_UP
    

public final static int SCROLL_LINE_UP = 601

The user has pushed the "line up" area of a scroll bar.
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Event.SCROLL_PAGE_DOWN
    

public final static int SCROLL_PAGE_DOWN = 604

The user has pushed the "page down" area of a scroll bar.
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Event.SCROLL_PAGE_UP
    

public final static int SCROLL_PAGE_UP = 603

The user has pushed the "page up" area of a scroll bar.
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Event.WINDOW_DEICONIFY
    

public final static int WINDOW_DEICONIFY = 204

The user has asked the window manager to deiconify the window.
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Event.WINDOW_DESTROY
    

public final static int WINDOW_DESTROY = 201

The user has asked the window manager to kill the window.
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Event.WINDOW_EXPOSE
    

public final static int WINDOW_EXPOSE = 202

A window has become exposed.
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Event.WINDOW_ICONIFY
    

public final static int WINDOW_ICONIFY = 203

The user has asked the window manager to iconify the window.
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Event.WINDOW_MOVED
    

public final static int WINDOW_MOVED = 205

The window has moved.
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Event.DOWN
    

public final static int DOWN = 1005

The down key.
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Event.END
    

public final static int END = 1001

The end key.
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Event.F1
    

public final static int F1 = 1008

The F1 function key.
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Event.F2
    

public final static int F2 = 1009

The F2 function key.
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Event.F3
    

public final static int F3 = 1010

The F3 function key.
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Event.F4
    

public final static int F4 = 1011

The F4 function key.
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Event.F5
    

public final static int F5 = 1012

The F5 function key.
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Event.F6
    

public final static int F6 = 1013

The F6 function key.
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Event.F7
    

public final static int F7 = 1014

The F7 function key.
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Event.F8
    

public final static int F8 = 1015

The F8 function key.
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Event.F9
    

public final static int F9 = 1016

The F9 function key.
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Event.F10
    

public final static int F10 = 1017

The F10 function key.
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Event.F11
    

public final static int F11 = 1018

The F11 function key.
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Event.F12
    

public final static int F12 = 1019

The F12 function key.
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Event.HOME
    

public final static int HOME = 1008

The home key.
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Event.LEFT
    

public final static int LEFT = 1006

The left arrow key.
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Event.PGDN
    

public final static int PGDN = 1003

The page down key.
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Event.PGUP
    

public final static int PGUP = 1002

The page up key.
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Event.RIGHT
    

public final static int RIGHT = 1007

The right arrow key.
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Event.UP
    

public final static int UP = 1004

The up arrow key.
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Event.ALT_MASK
    

public final static int ALT_MASK = 8

This flag indicates that the "alt" key was down when the event occurred. For mouse 
events, this flag indicates that the middle button was pressed or released.
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Event.CTRL_MASK
    

public final static int CTRL_MASK = 2

This flag indicates that the control key was down when the event occurred.
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Event.SHIFT_MASK
    

public final static int SHIFT_MASK = 0

This flag indicates that the shift key was down when the event occurred.
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Event.META_MASK
    

public final static int META_MASK = 4

This flag indicates that the meta key was down when the event occurred. For mouse 
events, this flag indicates that the right button was pressed or released.
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Event.Event
    

public Event(Object  target, int  id, Object  arg)

Creates an Event with the specified target component, event type, and argument.

Parameters:

target- the target component

id- the event type
arg- the specified argument

public Event(Object  target, long  when, int  id, int  x, int  y, int  key, 
int  modifiers)

Creates an Event with the specified target component, time stamp, event type, x and y 
coordinates, keyboard key, state of the modifier keys, and an argument set to null.

Parameters:

target- the target component

when- the time stamp

id- the event type
x- the x coordinate
y- the y coordinate
key- the key pressed in a keyboard event
modifiers- the state of the modifier keys

public Event(Object  target, long  when, int  id, int  x, int  y, int  key, 
int  modifiers, Object  arg)

Creates an Event with the specified target component, time stamp, event type, x and y 
coordinates, keyboard key, state of the modifier keys, and argument.



Parameters:

target- the target component

when- the time stamp

id- the event type
x- the x coordinate
y- the y coordinate
key- the key pressed in a keyboard event
modifiers- the state of the modifier keys

arg- the specified argument
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Event.controlDown
    

public boolean controlDown()

Returns:

true if this event indicates that the control key was down; false otherwise.
See Also:

modifiers    (II-§1.14.6)
shiftDown    (II-§1.14.68)
metaDown    (II-§1.14.66).
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Event.metaDown
    

public boolean metaDown()

Returns:

true if this event indicates that the meta key was down; false otherwise.

See Also:

modifiers    (II-§1.14.6)
shiftDown    (II-§1.14.68)
controlDown    (II-§1.14.65).
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Event.paramString
    

protected String paramString()

Returns the parameter string representing this event. This string is useful for debugging.

Returns:

the parameter string of this event.
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Event.shiftDown
    

public boolean shiftDown()

Returns:

true if this event indicates that the shift key was down; false otherwise.
See Also:

modifiers    (II-§1.14.6)
controlDown    (II-§1.14.65)
metaDown    (II-§1.14.66).
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Event.toString
    

public String toString()

Returns:

a string representation of this event.
Overrides:n

toString in class Object    (I-§1.12.9).
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Event.translate
    

public void translate(int  dx, int  dy)

Translates this event so that its x and y position are increased by dx and dy respectively.

Parameters:

dx- the amount to translate the x coordinate

dy- the amount to translate the y coordinate
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§1.15 Class FileDialog
 

public  class  java.awt.FileDialog
    extends  java.awt.Dialog  (II-§1.12)
{
        // Fields
    public final static int LOAD; §1.15.1
    public final static int SAVE; §1.15.2

        // Constructors
    public FileDialog(Frame  parent, String  title); §1.15.3
    public FileDialog(Frame  parent, String  title, int  mode); §1.15.4

        // Methods
    public void addNotify(); §1.15.5
    public String getDirectory(); §1.15.6
    public String getFile(); §1.15.7
    public FilenameFilter getFilenameFilter(); §1.15.8
    public int getMode(); §1.15.9
    protected String paramString();§1.15.10
    public void setDirectory(String  dir); §1.15.11
    public void setFile(String  file); §1.15.12
    public void setFilenameFilter(FilenameFilter  filter); §1.15.13
}

The class FileDialog displays a dialog window from which the user can select a file.

Since it is a modal dialog, when its show method (II-§1.42.7) is called, it blocks the rest of the 
application until the user chooses a file.

The AWT sends the file dialog window all mouse, keyboard, and focus events that occur over it.
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FileDialog.LOAD
    

public final static int LOAD = 0

This constant value indicates that the file dialog window is intended to determine a file from 
which to read.
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FileDialog.SAVE
    

public final static int SAVE = 1

This constant value indicates that the file dialog window is intended to determine a file to 
which to write.
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FileDialog.FileDialog
    

public FileDialog(Frame  parent, String  title)

Creates a file dialog window with the specified title for loading a file. The files shown are those 
in the current directory.

Parameters:

parent- the owner of the dialog
title- the title of the dialog

public FileDialog(Frame  parent, String  title, int  mode)

Creates a file dialog window with the specified title for loading or saving a file. 

The mode argument must have the value LOAD (II-§1.15.1) or to SAVE    (II-§1.15.2). 
The value LOAD indicates that the file dialog is finding a file to read. The value SAVE indicates 
that the file dialog is finding a place to write a file.

Parameters:

parent- the owner of the dialog
title- the title of the dialog
mode- the mode of the dialog
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FileDialog.addNotify
    

public void addNotify()

This method calls the createFileDialog method (II-§1.41.9) of this object's toolkit (II-
§1.10.20) in order to create a FileDialogPeer (II-§3.9) for this file dialog window. The peer 
allows the application to change the look of a file dialog window without changing its 
functionality.

Most applications do not call this method directly.

Overrides:

addNotify in class Dialog    (II-§1.12.3).
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FileDialog.getDirectory
    

public String getDirectory()

Returns:

the directory of this dialog.
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FileDialog.getFile
    

public String getFile()

Returns:

the currently selected file of this file dialog window, or null if none is selected.
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FileDialog.getFilenameFilter
    

public FilenameFilter getFilenameFilter()

Determines this file dialog's filename filter. A filename filter (I-§2.26) allows the user to specify 
which files appear in the file dialog window.

Returns:

this file dialog's filename filter.
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FileDialog.getMode
    

public int getMode()

Indicates whether this file dialog box is for loading from a file or for saving to a file.

Returns:

the mode of this file dialog window; the value is either LOAD (II-§1.15.1) or SAVE    (II-
§1.15.2).
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FileDialog.paramString
    

protected String paramString()

Returns the parameter string representing the state of this file dialog window. This string is 
useful for debugging.

Returns:

the parameter string of this file dialog window.

Overrides:

paramString in class Dialog    (II-§1.12.7).
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FileDialog.setDirectory
    

public void setDirectory(String  dir)

Sets the directory of this file dialog window to be the specified directory.

Parameters:

dir- the specific directory
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FileDialog.setFile
    

public void setFile(String  file)

Sets the selected file for this file dialog window to be the specified file. This file becomes the 
default file if it is set before the file dialog window is first shown.

Parameters:

file- the file being set
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FileDialog.setFilenameFilter
    

public void setFilenameFilter(FilenameFilter  filter)

Sets the filename filter (I-§2.26) for this file dialog window to the specified filter.

Parameters:

filter- the specified filter
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§1.16 Class FlowLayout
 

public  class  java.awt.FlowLayout
    extends  java.lang.Object  (I-§1.12)
    implements java.awt.LayoutManager  (II-§1.43)
{
        // Fields
    public final static int CENTER;§1.16.1
    public final static int LEFT; §1.16.2
    public final static int RIGHT; §1.16.3

        // Constructors
    public FlowLayout(); §1.16.4
    public FlowLayout(int  align); §1.16.5
    public FlowLayout(int  align, int  hgap, int vgap); §1.16.6

        // Methods
    public void addLayoutComponent(String  name, §1.16.7
                                Component  comp);
    public void layoutContainer(Container  target); §1.16.8
    public Dimension minimumLayoutSize(Container  target); §1.16.9
    public Dimension preferredLayoutSize(Container  target);§1.16.10
    public void removeLayoutComponent(Component  comp); §1.16.11
    public String toString();§1.16.12
}

A Flow layout arranges components in a left-to-right flow, much like lines of text in a paragraph. Flow 
layouts are typically used to arrange buttons in a panel.

For example, the following picture shows an Applet using the flow layout manager (its default layout 
manager) to position three buttons{ewc msdncd, EWGraphic, AWT0em 0 /a 
"sunref.BMP"}:
Here is the applet code:

import java.awt.*;
import java.applet.Applet;

public class myButtons extends Applet {
Button button1, button2, button3;
public void init() {
   button1 = new Button("Ok");
   button2 = new Button("Open");
   button3 = new Button("Close");
   add(button1);
   add(button2);
   add(button3);
 }



}

A flow layout lets each component take its natural (preferred) size.
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FlowLayout.CENTER
    

public final static int CENTER = 1

This value indicates that each row of components should be centered.
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FlowLayout.LEFT
    

public final static int LEFT = 0

This value indicates that each row of components should be left justified.
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FlowLayout.RIGHT
    

public final static int RIGHT = 2

This value indicates that each row of components should be right justified.
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FlowLayout.FlowLayout
    

public FlowLayout()

Creates a new flow layout manager with a centered alignment and a default 5-pixel horizontal 
and vertical gap.

public FlowLayout(int  align)

Creates a new flow layout manager with the indicated alignment and a default 5-pixel horizontal
and vertical gap.

The alignment argument must be one of FlowLayout.LEFT, FlowLayout.RIGHT, or 
FlowLayout.CENTER.

Parameters:

align- the alignment value

public FlowLayout(int  align, int  hgap, int  vgap)

Creates a new flow layout manager with the indicated alignment and the indicated horizontal 
and vertical gaps. 

The alignment argument must be one of FlowLayout.LEFT, FlowLayout.RIGHT, or 
FlowLayout.CENTER.

Parameters:

align- the alignment value

hgap- the horizontal gap between components

vgap- the vertical gap between components
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FlowLayout.addLayoutComponent
    

public void addLayoutComponent(String  name, Component  comp)

This method is not used by the flow layout manager.

Parameters:

name- a tag
comp- the component to be added
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FlowLayout.layoutContainer
    

public void layoutContainer(Container  target)

Lays out the container argument using this layout.

This method lets each component take its preferred size.

Most applications do not call this method directly. This method is called when a container 
calls its layout method (II-§1.11.11).

Parameters:

target- the container in which to do the layout
See Also:

Container    (II-§1.11).
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FlowLayout.minimumLayoutSize
    

public Dimension minimumLayoutSize(Container  target)

Determines the minimum size of the target container using this flow layout.

The minimum width needed to lay out the container's components is the total minimum width of 
each of the components, plus (ncomponents + 1) times the horizontal gap, plus the left and 
right inset, where ncomponents is the number of components in the container.

The minimum height needed to lay out the container's components is the greatest minimum 
height of the components, plus twice the vertical gap, plus the top and bottom insets.

Most applications do not call this method directly. This method is called when a container 
calls its layout method (II-§1.11.11).

Parameters:

target- the container in which to do the layout
Returns:

the minimum dimensions needed to lay out the subcomponents of the specified container.

See Also:

preferredLayoutSize    (II-§1.16.10).

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



FlowLayout.preferredLayoutSize
    

public Dimension preferredLayoutSize(Container  target)

Determines the preferred size of the target container using this flow layout.

The preferred width to lay out the container's components is the total preferred width of each of 
the components, plus (ncomponents + 1) times the horizontal gap, plus the left and right inset, 
where ncomponents is the number of components in the container.

The preferred height to lay out the container's components is the greatest preferred height of 
the components, plus twice the vertical gap, plus the top and bottom insets.

Most applications do not call this method directly. This method is called when a container 
calls its preferredSize method (II-§1.11.17).

Parameters:

parent- the container in which to do the layout
Returns:

the preferred dimensions to lay out the subcomponents of the specified container.

See Also:

Container    (II-§1.11)
minimumLayoutSize    (II-§1.16.9).
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FlowLayout.removeLayoutComponent
    

public void removeLayoutComponent(Component  comp)

Removes the specified component from this layout.

Most applications do not call this method directly. This method is called when a container 
calls its remove (II-§1.11.19) or removeAll (II-§1.11.20) methods.

Parameters:

comp- the component to be removed
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FlowLayout.toString
    

public String toString()

Returns:

a string representation of this layout.

Overrides:

toString in class Object    (I-§1.12.9).
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§1.17 Class Font
 

public  class  java.awt.Font
    extends  java.lang.Object  (I-§1.12)
{
        // Fields
    protected String name; §1.17.1
    protected int size;§1.17.2
    protected int style; §1.17.3

        // style has the following bit masks
    public final static int BOLD; §1.17.4
    public final static int ITALIC;§1.17.5
    public final static int PLAIN §1.17.6

        // Constructors
    public Font(String  name, int  style, int  size);§1.17.7

        // Methods
    public boolean equals(Object  obj); §1.17.8
    public String getFamily(); §1.17.9
    public static Font getFont(String  nm); §1.17.10
    public static Font getFont(String  nm, Font  font); §1.17.11
    public String getName(); §1.17.12
    public int getSize(); §1.17.13
    public int getStyle(); §1.17.14
    public int hashCode(); §1.17.15
    public boolean isBold(); §1.17.16
    public boolean isItalic(); §1.17.17
    public boolean isPlain();§1.17.18
    public String toString();§1.17.19
}

This class represents a font.
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Font.name
    

protected String name

The logical name of this font.
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Font.size
    

protected int size

The point size of this font.
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Font.style
    

protected int style

The style of the font. This is the sum of the constants PLAIN, BOLD, or ITALIC.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Font.BOLD
    

public final static int BOLD = 1

The bold style constant. This can be combined with the other style constants for mixed styles.
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Font.ITALIC
    

public final static int ITALIC = 2

The italicized style constant. This can be combined with the other style constants for mixed 
styles.
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Font.PLAIN
    

public final static int PLAIN = 0

The plain style constant. This can be combined with the other style constants for mixed styles.
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Font.Font
    

public Font(String  name, int  style, int  size)

Creates a new font with the specified name, style, and point size.

Parameters:

name- the font name

style- the constant style used
size- the point size of the font

See Also:

getFontList in class Toolkit    (II-§1.41.24).
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Font.equals
    

public boolean equals(Object  obj)

The result is true if the argument is not null and is a Font object with the same name, same 
style, and same point size as this font.

Parameters:

obj- the object to compare with

Returns:

true if the objects are the same; false otherwise.

Overrides:

equals in class Object    (I-§1.12.3).
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Font.getFamily
    

public String getFamily()

Returns:

the platform-specific family name of this font.

See Also:

getName    (II-§1.17.12).
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Font.getFont
    

public static Font getFont(String  nm)

The first argument is treated as the name of a system property to be obtained as if by the 
method System.getProperty (I-§1.18.10). The string value of this property is then 
interpreted as a font as described in the getFont method of two argument (II-§1.17.11).

If the specified property is not found, null is returned.

Parameters:

nm- the property name

Returns:

the font value of the property.

public static Font getFont(String  nm, Font  font)

The first argument is treated as the name of a system property to be obtained as if by the 
method System.getProperty (I-§1.18.10). The string value of this property is then 
interpreted as a font.

The property value should be one of the following forms:

                              fontname-style-pointsize
                                fontname-pointsize
                                fontname-style
                                fontname

where style is one of the three strings "bold", "bolditalic" or "italic" and pointsize is a decimal 
representation of the pointsize.

The default style is PLAIN. The default pointsize is 12.



If the specified property is not found, the font argument is returned instead.

Parameters:

nm- the property name

font- a default font to return if the property isn't defined
Returns:

the font value of the property.
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Font.getName
    

public String getName()

Returns:

the logical name of this font.

See Also:

getFamily    (II-§1.17.9).
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Font.getSize
    

public int getSize()

Returns:

the point size of this font.
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Font.getStyle
    

public int getStyle()

Returns:

the style of this font.

See Also:

isPlain    (II-§1.17.18)
isBold    (II-§1.17.16)
isItalic    (II-§1.17.17).
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Font.hashCode
    

public int hashCode()

Returns:

a hash code value for this font.

Overrides:

hashCode in class Object    (I-§1.12.6).
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Font.isBold
    

public boolean isBold()

Returns:

true if this font is bold; false otherwise.

See Also:

getStyle    (II-§1.17.16).
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Font.isItalic
    

public boolean isItalic()

Returns:

true if this font is italic; false otherwise.

See Also:

getStyle    (II-§1.17.16).
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Font.isPlain
    

public boolean isPlain()

Returns:

true if this font is neither bold nor italic; false otherwise.

See Also:

getStyle    (II-§1.17.16).
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Font.toString
    

public String toString()

Returns:

a string representation of this font.

Overrides:

toString in class Object    (I-§1.12.9).
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§1.18 Class FontMetrics
 

public  abstract  class  java.awt.FontMetrics
    extends  java.lang.Object  (I-§1.12)
{
        // Fields
    protected Font font; §1.18.1

        // Constructors
    protected FontMetrics(Font  font); §1.18.2

        // Methods
    public int bytesWidth(byte  data[], int  off, int len);§1.18.3
    public int charsWidth(char  data[], int  off, int len);§1.18.4
    public int charWidth(char  ch);§1.18.5
    public int charWidth(int  ch); §1.18.6
    public int getAscent(); §1.18.7
    public int getDescent(); §1.18.8
    public Font getFont(); §1.18.9
    public int getHeight(); §1.18.10
    public int getLeading(); §1.18.11
    public int getMaxAdvance(); §1.18.12
    public int getMaxAscent(); §1.18.13
    public int getMaxDescent(); §1.18.14
    public int[] getWidths();§1.18.15
    public int stringWidth(String  str); §1.18.16
    public String toString();§1.18.17
}

This class represents a font metrics object, which gives information about the rendering of a 
particular font on a particular screen.

When {ewc msdncd, EWGraphic, AWT0eo 0 /a "sunref.BMP"} an application asks the 
AWT to place a character at the position (x, y), the character is placed so that its reference point
(shown as the dot in the picture) is put at that position. The reference point specifies a horizontal 
line called the baseline of the character. In normal printing, the baselines of the characters should 
align. In addition, every character in a font has an ascent, a descent, and an advance width. The 
ascent is the amount by which the character ascends above the baseline. The descent is the amount
by which the character descends below the baseline. 

The advance width indicates the position at which AWT should place the next character. If the current
character is placed with its reference point at the position (x, y), and the character's advance 
width is w, then the following character is placed with its reference point at the position (x + w, 
y). The advance width is often the same as the width of character's bounding box, but need not be 
so. It particular, slanted and italic fonts often have characters whose top-right corner extends slightly 
beyond the advance width.

An array of characters or a string can also have an ascent, a descent, and an advance width. The 
ascent of the array is the maximum ascent of any character in the array. The descent is the 



maximum descent of any character in the array. The advance width is the sum of the advance 
widths of each of the characters in the array.
The default implementations of these methods are inefficient; they are usually overridden with more 
efficient toolkit-specific implementations.
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FontMetrics.font
    

protected Font font

The actual font.

See Also:

getFont    (II-§1.18.9).
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FontMetrics.FontMetrics
    

protected FontMetrics(Font  font)

Creates a new FontMetrics object for finding out height and width information about the 
specified font and specific character glyphs in that font.

Parameters:

font- the font
See Also:

Font    (II-§1.17).
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FontMetrics.bytesWidth
    

public int bytesWidth(byte  data[], int  off, int  len)

Parameters:

data- an array of characters
off- the start offset of the data
len- the number of bytes to be measured

Returns:

the advance width of the subarray of the specified byte array in the font described by this font 
metric.

See Also:

stringWidth    (II-§1.18.16)
charsWidth    (II-§1.18.4).
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FontMetrics.charsWidth
    

public int charsWidth(char  data[], int  off, int  len)

Parameters:

data- an array of characters
off- the start offset of the data
len- the number of bytes measured

Returns:

the advance width of the subarray of the specified char array in the font described by this font 
metric.

See Also:

stringWidth    (II-§1.18.16)
bytesWidth    (II-§1.18.3).
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FontMetrics.charWidth
    

public int charWidth(char  ch)

Parameters:

ch- a char
Returns:

the advance width of the specified char in the font described by this font metric.

See Also:

stringWidth    (II-§1.18.16).

public int charWidth(int  ch)

Parameters:

ch- a char
Returns:

the advance width of the specified character in the font described by this font metric.

See Also:

stringWidth    (II-§1.18.16).
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FontMetrics.getAscent
    

public int getAscent()

Determines the font ascent of the font described by this font metric. The font ascent is the 
distance from the base line to the top of most alphanumeric characters. Some characters in the 
font may extend above this distance.

Returns:

the font ascent of the font.

See Also:

getMaxAscent    (II-§1.18.13).
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FontMetrics.getDescent
    

public int getDescent()

Determines the font descent of the font described this font metric. The font descent is the 
distance from the base line to the bottom of most alphanumeric characters. Some characters in 
the font may extend below this distance.

Returns:

the font descent of the font.

See Also:

getMaxDescent    (II-§1.18.14).
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FontMetrics.getFont
    

public Font getFont()

Returns:

the font described by this font metric.
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FontMetrics.getHeight
    

public int getHeight()

Determines the standard height of a line of text in the font described by this font metric. This 
standard height is the distance between the baseline of adjacent lines of text. It is computed as 
the sum: 

getLeading() + getAscent() + getDescent()
There is no guarantee that lines of text spaced at this distance must be disjoint; such lines may 
overlap if some characters overshoot either the standard ascent or the standard descent.

Returns:

the standard height of the font.
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FontMetrics.getLeading
    

public int getLeading()

Determines the standard leading of the font described by this font metric. The standard leading 
(inter-line spacing) is the logical amount of space to be reserved between the descent of one 
line of text and the ascent of the next line. The height metric is calculated to include this extra 
space.

Returns:

the standard leading of the font.
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FontMetrics.getMaxAdvance
    

public int getMaxAdvance()

Returns:

the maximum advance width of any character in the font, or -1 if the maximum advance is not 
known.
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FontMetrics.getMaxAscent
    

public int getMaxAscent()

Determines the maximum ascent of the font described by this font metric. No character extends
further above the baseline than this height.

Returns:

the maximum ascent of any character in the font.

See Also:

getAscent    (II-§1.18.7).
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FontMetrics.getMaxDescent
    

public int getMaxDescent()

Determines the maximum descent of the font described by this font metric. No character 
extends further below the baseline than this height.

Returns:

the maximum descent of any character in the font.

See Also:

getDescent    (II-§1.18.8).
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FontMetrics.getWidths
    

public int[] getWidths()

Returns:

any array giving the advance widths of the first 256 characters in the font described by this font
metric.
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FontMetrics.stringWidth
    

public int stringWidth(String  str)

Parameters:

str- a string
Returns:

the advance width of the specified string in the font described by this font metric.

See Also:

charsWidth    (II-§1.18.4)
bytesWidth    (II-§1.18.3).
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FontMetrics.toString
    

public String toString()

Returns:

a string representation of this font metric.

Overrides:

toString in class Object    (I-§1.12.9).
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§1.19 Class Frame
 

public  class  java.awt.Frame
    extends  java.awt.Window  (II-§1.42)
    implements java.awt.MenuContainer  (II-§1.44)
{
        // possible cursor types for the setCursor method
    public final static int CROSSHAIR_CURSOR; §1.19.1
    public final static int DEFAULT_CURSOR; §1.19.2
    public final static int E_RESIZE_CURSOR; §1.19.3
    public final static int HAND_CURSOR; §1.19.4
    public final static int MOVE_CURSOR; §1.19.5
    public final static int N_RESIZE_CURSOR; §1.19.6
    public final static int NE_RESIZE_CURSOR; §1.19.7
    public final static int NW_RESIZE_CURSOR; §1.19.8
    public final static int S_RESIZE_CURSOR; §1.19.9
    public final static int SE_RESIZE_CURSOR; §1.19.10
    public final static int SW_RESIZE_CURSOR; §1.19.11
    public final static int TEXT_CURSOR; §1.19.12
    public final static int W_RESIZE_CURSOR; §1.19.13
    public final static int WAIT_CURSOR; §1.19.14

        // Constructors
    public Frame(); §1.19.15
    public Frame(String  title); §1.19.16

        // Methods
    public void addNotify(); §1.19.17
    public void dispose(); §1.19.18
    public int getCursorType(); §1.19.19
    public Image getIconImage(); §1.19.20
    public MenuBar getMenuBar(); §1.19.21
    public String getTitle();§1.19.22
    public boolean isResizable(); §1.19.23
    protected String paramString();§1.19.24
    public void remove(MenuComponent  m);§1.19.25
    public void setCursor(int  cursorType); §1.19.26
    public void setIconImage(Image  image); §1.19.27
    public void setMenuBar(MenuBar  mb); §1.19.28
    public void setResizable(boolean  resizable); §1.19.29
    public void setTitle(String  title); §1.19.30
}

A frame is a top-level window with a title and a border. A frame can also have a menu bar. The AWT 
sends the frame all mouse, keyboard, and focus events that occur over it.
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Frame.CROSSHAIR_CURSOR
    

public final static int CROSSHAIR_CURSOR = 1

A cross-haired shaped cursor.
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Frame.DEFAULT_CURSOR
    

public final static int DEFAULT_CURSOR = 0

The default cursor.
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Frame.E_RESIZE_CURSOR
    

public final static int E_RESIZE_CURSOR = 11

A cursor indicating that the right-hand border is being resized.
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Frame.HAND_CURSOR
    

public final static int HAND_CURSOR = 12

A hand-shaped cursor.
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Frame.MOVE_CURSOR
    

public final static int MOVE_CURSOR = 13

A cursor indicating that an object is being moved.
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Frame.N_RESIZE_CURSOR
    

public final static int N_RESIZE_CURSOR = 8

A cursor indicating that the top border is being resized.
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Frame.NE_RESIZE_CURSOR
    

public final static int NE_RESIZE_CURSOR = 7

A cursor indicating that the top-right corner is being resized.
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Frame.NW_RESIZE_CURSOR
    

public final static int NW_RESIZE_CURSOR = 6

A cursor indicating the the top-left corner is being resized.
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Frame.S_RESIZE_CURSOR
    

public final static int S_RESIZE_CURSOR = 9

A cursor indicating the the bottom edge is being resized.
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Frame.SE_RESIZE_CURSOR
    

public final static int SE_RESIZE_CURSOR = 5

A cursor indicating that the bottom-right edge is being resized.
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Frame.SW_RESIZE_CURSOR
    

public final static int SW_RESIZE_CURSOR = 4

A cursor indicating that the bottom-left edge is being resized.
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Frame.TEXT_CURSOR
    

public final static int TEXT_CURSOR = 2

A cursor for text insertion.
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Frame.W_RESIZE_CURSOR
    

public final static int W_RESIZE_CURSOR = 10

A cursor indicating the the left edge is being resized.
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Frame.WAIT_CURSOR
    

public final static int WAIT_CURSOR = 3

A cursor indicating that a long-running operation is taking place.
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Frame.Frame
    

public Frame()

Constructs a new frame; it is initially invisible and has no title.

public Frame(String  title)

Constructs a new frame; it is initially invisible and has the specified title.

Parameters:

title- the title
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Frame.addNotify
    

public void addNotify()

This method calls the createFrame method (II-§1.41.10) of this object's toolkit (II-
§1.10.20) in order to create a FramePeer    (II-§3.10) for this frame. This peer allows the 
application to change the look of a frame without changing its functionality.

Most applications do not call this method directly.

Overrides:

addNotify in class Window    (II-§1.42.2).
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Frame.dispose
    

public void dispose()

Disposes of this frame, its menu bar, and any system resources used by this frame.

Overrides:

dispose in class Window    (II-§1.42.3).
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Frame.getCursorType
    

public int getCursorType()

Returns:

the cursor type of this frame.
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Frame.getIconImage
    

public Image getIconImage()

Returns:

the icon image for this frame, or null if this frame doesn't have an icon image.
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Frame.getMenuBar
    

public MenuBar getMenuBar()

Returns:

the menu bar for this frame, or null if this frame doesn't have a menu bar.
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Frame.getTitle
    

public String getTitle()

Returns:

the title of this frame, or null if this frame doesn't have a title.

See Also:

setTitle    (II-§1.19.30).
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Frame.isResizable
    

public boolean isResizable()

Indicates whether this frame is resizable. By default, all frames are resizable.

Returns:

true if the user can resize this frame; false otherwise.
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Frame.paramString
    

protected String paramString()

Returns the parameter string representing the state of this frame. This string is useful for 
debugging.

Returns:

the parameter string of this frame.

Overrides:

paramString in class Container    (II-§1.11.16).
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Frame.remove
    

public void remove(MenuComponent  m)

Removes the specified menu bar from this frame.

Parameters:

m- the menu component to remove
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Frame.setCursor
    

public void setCursor(int  cursorType)

Sets the cursor image for this frame to be one of the predefined cursors.

Parameters:

cursorType- one of the predefined cursor constants (II-§1.19.1-§1.19.14)
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Frame.setIconImage
    

public void setIconImage(Image  image)

Sets the image to display when this frame is iconized. The default icon is platform specific. Not 
all platforms support the concept of iconizing a window.

Parameters:

image- the icon image to be displayed
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Frame.setMenuBar
    

public void setMenuBar(MenuBar  mb)

Sets the menu bar of this frame to the specified menu bar.

Parameters:

mb- the new menu bar
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Frame.setResizable
    

public void setResizable(boolean  resizable)

Determines whether this frame should be resizable. By default, a frame is resizable.

Parameters:

resizable- true if this frame should be resizable; false otherwise
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Frame.setTitle
    

public void setTitle(String  title)

Sets the title of this frame to the specified title.

Parameters:

title- the new title of this frame, or null to remove the title

See Also:

getTitle    (II-§1.19.22).
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§1.20 Class Graphics
 

public  abstract  class  java.awt.Graphics
    extends  java.lang.Object  (I-§1.12)
{
        // Constructors
    protected Graphics(); §1.20.1

        // Methods
    public abstract void clearRect(int  x, int  y, §1.20.2
                                            int width, int  height);
    public abstract void clipRect(int  x, int  y, §1.20.3
                                           int width, int height);
    public abstract void §1.20.4
        copyArea(int  x, int  y, int  width,
                    int  height, int  dx, int  dy);
    public abstract Graphics create(); §1.20.5
    public Graphics create(int  x, int  y, §1.20.6
                        int  width, int  height);
    public abstract void dispose();§1.20.7
    public void draw3DRect(int  x, int  y, int  width, §1.20.8
                                      int  height, boolean  raised);
    public abstract voiddrawArc(int  x, int  y, int  width,§1.20.9
                                              int  height, int  
startAngle,
                            int  arcAngle);
    public void drawBytes(byte  data[], int  offset, §1.20.10
                                int  length, int  x, int  y);
    public void drawChars(char  data[], int  offset, §1.20.11
                                int  length, int  x, int  y);
    public abstract boolean §1.20.12
        drawImage(Image  img, int  x, int  y,  Color  bgcolor,
                    ImageObserver  observer);
    public abstract boolean §1.20.13
        drawImage(Image  img, int  x, int  y,
                    ImageObserver  observer);
    public abstract boolean §1.20.14
        drawImage(Image  img, int  x, int  y,
                            int  width, int  height, Color  bgcolor,
                            ImageObserver  observer);
    public abstract boolean §1.20.15
        drawImage(Image  img, int  x, int  y,
                  int  width, int  height,
                                    ImageObserver  observer);
    public abstract void drawLine(int  x1, int  y1, §1.20.16
              int  x2,  int  y2);
    public abstract void drawOval(int  x, int  y, §1.20.17
                                    int width, int  height);
    public abstract void §1.20.18
        drawPolygon(int  xPoints[], int yPoints[], 



                                int  nPoints);
    public void drawPolygon(Polygon  p); §1.20.19
    public void drawRect(int  x, int  y, §1.20.20
                   int  width, int  height);
    public abstract void §1.20.21
        drawRoundRect(int  x, int  y, int  width,
              int  height, int  arcWidth,
                  int  arcHeight);
    public abstract void §1.20.22
        drawString(String  str, int  x, int  y);
    public void §1.20.23
        fill3DRect(int  x, int  y, int  width,
                              int  height, boolean  raised);
    public abstract void §1.20.24
        fillArc(int  x, int  y, int  width,
                        int  height, int  startAngle,
                        int  arcAngle);
    public abstract void §1.20.25
        fillOval(int  x, int  y, int  width, int  height);
    public abstract void §1.20.26
        fillPolygon(int  xPoints[], int  yPoints[], int  nPoints);
    public void fillPolygon(Polygon  p); §1.20.27
    public abstract void §1.20.28
        fillRect(int  x, int  y, int  width,  int  height);
    public abstract void §1.20.29
        fillRoundRect(int  x, int  y, int  width, int height, 
                                    int  arcWidth,  int  arcHeight);
    public void finalize(); §1.20.30
    public abstract Rectangle getClipRect(); §1.20.31
    public abstract Color getColor(); §1.20.32
    public abstract Font getFont();§1.20.33
    public FontMetrics getFontMetrics(); §1.20.34
    public abstract FontMetrics getFontMetrics(Font  f); §1.20.35
    public abstract void setColor(Color  c); §1.20.36
    public abstract void setFont(Font  font); §1.20.37
    public abstract void setPaintMode(); §1.20.38
    public abstract void setXORMode(Color  c1);§1.20.39
    public String toString();§1.20.40
    public abstract void   translate(int  x, int  y);§1.20.41
}

The Graphics class is the abstract base class for all graphics contexts which allow an application 
to draw onto components or onto off-screen images.

Unless otherwise stated, all graphics operations performed with a graphics context object only 
modify bits within the graphic context's clipping region (II-§1.20.3). All drawing or writing is done 
in the current color (II-§1.20.36) using the current paint mode (II-§1.20.38, §1.20.39) and in the
current font (II-§1.20.37).
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Graphics.Graphics
    

protected Graphics()

This constructor is the default contructor for a graphics context. 

Since Graphics is an abstract class, applications cannot call this constructor directly. Graphics 
contexts are obtained from other graphics contexts (II-§1.20.5) or are created by a 
component (II-§1.10.17).
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Graphics.clearRect
    

public abstract void

clearRect(int  x, int  y, int  width, int  height)

Clears the specified rectangle by filling it with the background color of the screen1. This 
operation does not use the current paint mode (II-§1.20.38, §1.20.39).

Parameters:

x- the x coordinate
y- the y coordinate
width- the width of the rectangle
height- the height of the rectangle

See Also:

fillRect    (II-§1.20.28)
drawRect    (II-§1.20.20).
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Graphics.clipRect
    

public abstract void

clipRect(int  x, int  y, int  width, int  height)

Sets a clipping rectangle for this graphics context. The resulting clipping area is the intersection
of the current clipping area and the specified rectangle.

Graphics operations performed with this graphics context have no effect outside the clipping 
area.

Parameters:

x- the x coordinate
y- the y coordinate
width- the width of the rectangle
height- the height of the rectangle

See Also:

getClipRect    (II-§1.20.31).
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Graphics.copyArea
    

public abstract void

copyArea(int  x, int  y, int  width, int  height, int  dx, int  dy)

Copies an area. The source is the rectangle with origin (x, y), and size specified by the width
and height arguments. The destination is the rectangle with origin (x + dx, y + dy) and 
the same width and height.

The clipping rectangle of this graphics context affects only the destination, not the source.

Parameters:

x- the x-coordinate of the source
y- the y-coordinate of the source
width- the width
height- the height
dx- the horizontal distance
dy- the vertical distance
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Graphics.create
    

public abstract Graphics create()

Returns:

a new graphics context that is a copy of this graphics context.

public Graphics

create(int  x, int  y, int  width, int  height)

Creates a new graphics context. The new graphics context is identical to this graphics context, 
except in two respects:

· The new context is translated by (x, y). That is to say, the point (x, y) in the new graphics 
context is the same as (x, y) in this graphics context.

 

· The graphics context has an additional clipping rectangle with origin (0, 0), and size specified 
by the width and height arguments, in addition to whatever (translated) clipping rectangle it 
inherited from this graphics context.

 

Parameters:

x- the x coordinate
y- the y coordinate
width- the width of the clipping rectangle
height- the height of the clipping rectangle

Returns:

a new graphics context.

See Also:

translate    (II-§1.20.41).
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Graphics.dispose
    

public abstract void dispose()

Disposes of this graphics context.

The graphics context cannot be used after being disposed. 

See Also:

finalize    (II-§1.20.30).
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Graphics.draw3DRect
    

public void draw3DRect(int  x, int  y, int  width, int  height, boolean  
raised)

Draws a highlighted 3-D rectangle.

Parameters:

x- the x coordinate
y- the y coordinate
width- the width of the rectangle
height- the height of the rectangle
raised- if true, the rectangle appears raised; if false, it appears lowered
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Graphics.drawArc
    

public abstract void

drawArc(int  x, int  y, int  width, int  height, int  startAngle, int  
arcAngle)

Draws a single circular or elliptical arc. 

The center of the arc is the center of the rectangle whose origin is (x, y) and whose size is 
specified by the width and height arguments.

The two axes of the arc are given by the width and height arguments.

The arc is drawn from startAngle to startAngle + arcAngle. The start angle and arc angle are in 
degrees, not radians.

A start angle of 0 indicates the 3-o'clock position. A positive arc angle indicates a counter-
clockwise rotation; a negative arc angle indicates a clockwise rotation.

Parameters:

x- the x coordinate
y- the y coordinate
width- the width of the rectangle
height- the height of the rectangle
startAngle- the beginning angle
arcAngle- the angle of the arc (relative to startAngle)

See Also:

fillArc    (II-§1.20.24).
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Graphics.drawBytes
    

public void drawBytes(byte  data[], int  offset,int  length, int  x, int  y)

Draws the text given by the specified byte array using this graphics context's current font and 
color. The baseline of the first character is at position (x, y) in this graphics context's 
coordinate system.

Parameters:

data- the data to be drawn
offset- the start offset in the data
length- the number of bytes that are drawn

x- the x coordinate
y- the y coordinate

See Also:

drawString    (II-§1.20.22)
drawChars    (II-§1.20.11).
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Graphics.drawChars
    

public void drawChars(char  data[], int  offset, int  length, int  x, int  
y)

Draws the text given by the specified character array using this graphics context's current font 
and color. The baseline of the first character is at position (x, y) in the graphics context's 
coordinate system.

Parameters:

data- the array of characters to be drawn
offset- the start offset in the data
length- the number of characters to be drawn

x- the x coordinate
y- the y coordinate

See Also:

drawString    (II-§1.20.22)
drawBytes    (II-§1.20.10).
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Graphics.drawImage
    

public abstract boolean

drawImage(Image  img, int  x, int  y, Color  bgcolor, ImageObserver  
observer)

Draws the specified image with its top left corner at (x, y) in this graphics context's 
coordinate space. Transparent pixels in the image are drawn in the specified background 
color.

If the image has not yet been completely loaded, the image observer's imageUpdate    (II-
§2.11.9) method is notified as more of the image becomes available. 

Parameters:

img- the specified image to be drawn

x- the x coordinate
y- the y coordinate
bgcolor- the background color
observer- object to notify when the image is loaded.

Returns:

true if all bits of the image are available; false otherwise.

See Also:

Image    (II-§1.24)
ImageObserver    (II-§2.11).

public abstract boolean

drawImage(Image  img, int  x, int  y, ImageObserver  observer)

Draws the specified image with its top left corner at (x, y) in this graphics context's 
coordinate space. Transparent pixels in the image do not affect whatever pixels are already 
there.

If the image has not yet been completely loaded, the image observer's imageUpdate    (II-
§2.11.9) method is notified as more of the image becomes available.



Parameters:

img- the specified image to be drawn

x- the x coordinate
y- the y coordinate
observer- object to notify when the image is loaded

Returns:

true if all bits of the image are available; false otherwise.

See Also:

Image    (II-§1.24)
ImageObserver    (II-§2.11).

public abstract boolean

drawImage(Image  img, int  x, int  y, int  width, int  height, Color  
bgcolor, ImageObserver  observer)

Draws the specified image inside the specified rectangle of this graphics context's coordinate 
space. The image is scaled if necessary. Transparent pixels in the image are drawn in the 
specified background color.

If the image has not yet been completely loaded, the image observer's imageUpdate    (II-
§2.11.9) method is notified as more of the image becomes available.

Parameters:

img- the specified image to be drawn

x- the x coordinate
y- the y coordinate
width- the width of the rectangle
height- the height of the rectangle
bgcolor- background color for the image

observer- object to notify when the image is loaded

Returns:

true if all bits of the image are available; false otherwise.



See Also:

Image    (II-§1.24)
ImageObserver    (II-§2.11).

public abstract boolean

drawImage(Image  img, int  x, int  y, int  width, int  height, 
ImageObserver  observer)

Draws the specified image inside the specified rectangle of this graphics context's coordinate 
space. The image is scaled if necessary. Transparent pixels in the image do not affect whatever
pixels are already there.

If the image has not yet been completely loaded, the image observer's imageUpdate    (II-
§2.11.9) method is notified as more of the image becomes available.

Parameters:

img- the specified image to be drawn

x- the x coordinate
y- the y coordinate
width- the width of the rectangle
bgcolor- background color for the image

observer- object to notify when the image is loaded

Returns:

true if all bits of the image are available; false otherwise.

See Also:

Image    (II-§1.24)
ImageObserver    (II-§2.11).
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Graphics.drawLine
    

public abstract void

drawLine(int  x1, int  y1, int  x2, int  y2)

Draws a line from (x1, y1) to (x2, y2) in this graphics context's coordinate system.

The line is drawn below and to the right of the logical coordinates.

Parameters:

x1- the first point's x coordinate
y1- the first point's y coordinate
x2- the second point's x coordinate
y2- the second point's y coordinate
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Graphics.drawOval
    

public abstract void

drawOval(int  x, int  y, int  width, int  height)

Draws a circle or an ellipse such that it fits within the rectangle specified by the x, y, width and 
height arguments.

The center of the oval is the center of the rectangle whose origin is (x, y) is this graphics 
context's coordinate system and whose size is specified by the width and height arguments.

Parameters:

x- the x coordinate
y- the y coordinate
width- the width of the rectangle
height- the height of the rectangle

See Also:

fillOval    (II-§1.20.25).
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Graphics.drawPolygon
    

public abstract void

drawPolygon(int  xPoints[], int  yPoints[], int  nPoints)

Draws a closed polygon defined by an array of x points and y points.

This method draws the polygon defined by npoint line segments, where the first npoint-1 line 
segments are lines segments from (xpoints[i - 1], ypoints[i - 1]) to 
(xpoints[i], ypoints[i]), for 1 is less than or equal to i is less than 
npoints. The last line segment starts at the final point and ends at the first point.

Parameters:

xPoints- an array of x points
yPoints- an array of y points
nPoints- the total number of points

See Also:

fillPolygon    (II-§1.20.26).

public void drawPolygon(Polygon  p)

Draws a polygon defined by the specified polygon argument.

Parameters:

p- a polygon
See Also:

fillPolygon    (II-§1.20.26).
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Graphics.drawRect
    

public void drawRect(int  x, int  y, int  width, int  height)

Draws the outline of the specified rectangle using the current color. The left and right edges of 
the rectangle are at x and x + width respectively. The top and bottom edges of the rectangle 
are at y and. y + heigthrespectively.

Parameters:

x- the x coordinate
y- the y coordinate
width- the width of the rectangle
height- the height of the rectangle

See Also:

fillRect    (II-§1.20.28)
clearRect    (II-§1.20.2).
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Graphics.drawRoundRect
    

public abstract void

drawRoundRect(int  x, int  y, int  width, int  height, int  arcWidth, int 
arcHeight)

Draws an outlined round-cornered rectangle using this graphics context's current color. The left 
and right edges of the rectangle are at x and x + width respectively. The top and bottom 
edges of the rectangle are at y and y + heigth. 

Parameters:

x- the x coordinate
y- the y coordinate
width- the width of the rectangle
height- the height of the rectangle
arcWidth- the horizontal diameter of the arc at the four corners

arcHeight- the vertical diameter of the arc at the four corners

See Also:

fillRoundRect    (II-§1.20.29).
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Graphics.drawString
    

public abstract void drawString(String  str, int  x, int  y)

Draws the string using this graphics context's current font and color. The baseline of the first 
character is at position (x, y) in the graphics context's coordinate system.

Parameters:

str- the string to be drawn
x- the x coordinate
y- the y coordinate

See Also:

drawChars    (II-§1.20.11)
drawBytes    (II-§1.20.10).
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Graphics.fill3DRect
    

public void fill3DRect(int  x, int  y, int  width, int  height, boolean  
raised)

Draws a highlighted 3-D rectangle that is filled with this graphics context's current color.

Parameters:

x- the x coordinate
y- the y coordinate
width- the width of the rectangle
height- the height of the rectangle
raised- if true, the rectangle is raised; if false, it is lowered
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Graphics.fillArc
    

public abstract void

fillArc(int  x, int  y, int  width, int  height, int  startAngle, int  
arcAngle)

Draws a single circular or elliptical arc that is filled with this graphics context's current color. The
result is a pie shape.

The center of the arc is the center of the rectangle whose origin is (x, y) and whose size is 
specified by the width and height arguments.

The two axes of the arc are given by the width and height arguments.

The arc is drawn from startAngle to startAngle + arcAngle. The start angle and arc angle are in 
degrees, not radians.

A start angle of 0 indicates the 3-o'clock position. A positive arc angle indicates a counter-
clockwise rotation; a negative arc angle indicates a clockwise rotation.

Parameters:

x- the x coordinate
y- the y coordinate
width- the width of the rectangle
height- the height of the rectangle
startAngle- the beginning angle
arcAngle- the angle of the arc (relative to startAngle)

See Also:

drawArc    (II-§1.20.9).
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Graphics.fillOval
    

public abstract void

fillOval(int  x, int  y, int  width, int  height)

Draws a filled circle or a filled ellipse using this graphics context's current color.

The center of the oval is the center of the rectangle whose origin is (x, y) is the graphics 
context's coordinate system and whose size is specified by the width and height arguments.

Parameters:

x- the x coordinate
y- the y coordinate
width- the width of the rectangle
height- the height of the rectangle

See Also:

drawOval    (II-§1.20.17).
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Graphics.fillPolygon
    

public abstract void

fillPolygon(int  xPoints[], int  yPoints[], int  nPoints)

Fills a polygon defined by an array of x points and y points with this graphics context's current 
color.

This method fills the polygon defined by npoint line segments, where the first npoint-1 line 
segments are lines segments from (xpoints[i - l], ypoints[i - 1] to 
(xpoints[i], ypoints[i], for1 is less than or equal to i is less than 
npoints. The last line segment starts at the final point and ends at the first point.

The area inside the polygon is defined using an "even-odd" fill rule, also known as the 
"alternating rule."

Parameters:

xPoints- an array of x points
yPoints- an array of y points
nPoints- the total number of points

See Also:

drawPolygon    (II-§1.20.18).

public void fillPolygon(Polygon  p)

Fills a polygon defined by the specified polygon argument with this graphics context's current 
color.

The area inside the polygon is defined using an "even-odd" fill rule, also known as the 
"alternating rule."

Parameters:



p- the polygon
See Also:

drawPolygon    (II-§1.20.19).
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Graphics.fillRect
    

public abstract void

fillRect(int  x, int  y, int  width, int  height)

Fills the specified rectangle with this graphics context's current color. The left and right edges 
are at x and x + width -1 respectively. The top and bottom edges are at y and y + 
heigth -1 respectively.

Parameters:

x- the x coordinate
y- the y coordinate
width- the width of the rectangle
height- the height of the rectangle

See Also:

drawRect    (II-§1.20.20)
clearRect    (II-§1.20.2).
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Graphics.fillRoundRect
    

public abstract void

fillRoundRect(int  x, int  y, int  width, int  height, int  arcWidth, int 
arcHeight)

Fills an outlined rounded corner rectangle with this graphics context's current color. The left and
right edges are at x and x + width -1 respectively. The top and bottom edges are at y and 
y + heigth -1 respectively.

Parameters:

x- the x coordinate
y- the y coordinate
width- the width of the rectangle
height- the height of the rectangle
arcWidth- the horizontal diameter of the arc at the four corners

arcHeight- the vertical diameter of the arc at the four corners

Draws a rounded rectangle filled in with the current color.

See Also:

drawRoundRect    (II-§1.20.21).
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Graphics.finalize
    

public void finalize()

The finalize method ensures that this graphics context's dispose method    (II-§1.20.7) is 
called when this graphics context is no longer referenced.

Overrides:

finalize in class Object    (I-§1.12.4).
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Graphics.getClipRect
    

public abstract Rectangle getClipRect()

Returns:

the bounding rectangle of this graphics context's clipping area.

See Also:

clipRect    (II-§1.20.3).
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Graphics.getColor
    

public abstract Color getColor()

Returns:

this graphics context's current color.

See Also:

setColor    (II-§1.20.36).
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Graphics.getFont
    

public abstract Font getFont()

Returns:

this graphics context's current font.

See Also:

setFont    (II-§1.20.37).
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Graphics.getFontMetrics
    

public FontMetrics getFontMetrics()

Returns:

this font metrics of the graphics context's current font.
See Also:

getFont    (II-§1.20.33).

public abstract FontMetrics getFontMetrics(Font  f)

Parameters:

f- the specified font
Returns:

the font metrics for the specified font.
See Also:

getFont    (II-§1.20.33).
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Graphics.setColor
    

public abstract void setColor(Color  c)

Sets this graphics context's current color to the specified color. All subsequent graphics 
operations using this graphics context use this specified color.

Parameters:

c- the color
See Also:

Color    (II-§1.9)
getColor    (II-§1.20.32).
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Graphics.setFont
    

public abstract void setFont(Font  font)

Sets this graphics context's font to the specified font. 

All subsequent text operations (such as drawString    (II-§1.20.22), drawBytes    (II-
§1.20.10), and drawChars    (II-§1.20.11)) using this graphics context use this font.

Parameters:

font- the font
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Graphics.setPaintMode
    

public abstract void setPaintMode()

Sets the paint mode of this graphics context to overwrite the destination with this graphics 
context's current color. 
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Graphics.setXORMode
    

public abstract void setXORMode(Color  c1)

Sets the paint mode of this graphics context to alternate between this graphics context's current
color and the new specified color. 

When drawing operations are performed, pixels which are the current color are changed to the
specified color and vice versa. 

Pixels that are of colors other than those two colors are changed in an unpredictable, but 
reversible manner; if the same figure is drawn twice then all pixels are restored to their original
values.

Parameters:

c1- the second color
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Graphics.toString
    

public String toString()

Returns:

a string representation of this graphics context.

Overrides:

toString in class Object    (I-§1.12.9).
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Graphics.translate
    

public abstract void translate(int  x, int  y)

Modifies this graphics context so that its new origin corresponds to the point (x, y) in this 
graphics context's original coordinate system.

Parameters:

x- the x coordinate
y- the y coordinate
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Footnotes
    

1In Java 1.0, the background color of offscreen images is white. In Java 1.1, the background color of 
offscreen images may be system dependent. Applications should use setColor (II-
§1.20.36)followed by fillRect (II-§1.20.28) to ensure that an offscreen image is cleared to a 
specific color.
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§1.21 Class GridBagConstraints
 

public  class  java.awt.GridBagConstraints
    extends  java.lang.Object  (I-§1.12)
    implements java.lang.Cloneable  (I-§1.22)
{
        // Fields
    public int anchor; §1.21.1
    public int fill; §1.21.2
    public int gridheight; §1.21.3
    public int gridwidth; §1.21.4
    public int gridx; §1.21.5
    public int gridy; §1.21.6
    public Insets insets; §1.21.7
    public int ipadx; §1.21.8
    public int ipady; §1.21.9
    public double weightx; §1.21.10
    public double weighty; §1.21.11

        // the anchor field has one of the following values
    public final static int CENTER;§1.21.12
    public final static int EAST; §1.21.13
    public final static int NORTH; §1.21.14
    public final static int NORTHEAST; §1.21.15
    public final static int NORTHWEST; §1.21.16
    public final static int SOUTH; §1.21.17
    public final static int SOUTHEAST; §1.21.18
    public final static int SOUTHWEST; §1.21.19
    public final static int WEST; §1.21.20

        // the fill field has one of the following values
    public final static int BOTH; §1.21.21
    public final static int HORIZONTAL; §1.21.22
    public final static int NONE; §1.21.23
    public final static int VERTICAL; §1.21.24

        // default value for gridheight, gridwidth
    public final static int REMAINDER; §1.21.25

        // default value for gridx, gridy
    public final static int RELATIVE; §1.21.26

        // Constructors
    public GridBagConstraints(); §1.21.27

        // Methods



    public Object clone(); §1.21.28
}

The GridBagConstraints class specifies constraints for components that are laid out using the 
GridBagLayout class (II-§1.22).
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GridBagConstraints.anchor
    

public int anchor

This field is used when the component is smaller than its display area. It determines where, 
within the area, to place the component. Valid values are:

GridBagConstraints.CENTER
GridBagConstraints.NORTH
GridBagConstraints.NORTHEAST
GridBagConstraints.EAST
GridBagConstraints.SOUTHEAST
GridBagConstraints.SOUTH
GridBagConstraints.SOUTHWEST
GridBagConstraints.WEST
GridBagConstraints.NORTHWEST

The default value is GridBagConstraints.CENTER.
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GridBagConstraints.fill
    

public int fill

This field is used when the component's display area is larger than the component's requested 
size. It determines whether to resize the component, and if so, how.

Valid values are:

· GridBagConstraint.NONE:    Do not resize the component.
· GridBagConstraint.HORIZONTAL:    Make the component wide enough to fill its display area 

horizontally, but don't change its height.
· GridBagConstraint.VERTICAL:    Make the component tall enough to fill its display area vertically,

but don't change its width.
· GridBagConstraint.BOTH:    Make the component fill its display area entirely.

 

The default value is GridBagConstraint.NONE.
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GridBagConstraints.gridheight
    

public int gridheight

Specifies the number of cells in a column for the component's display area. 

Use GridBagConstraints.REMAINDER to specify that the component be the last one in its 
column. Use GridBagConstraints.RELATIVE to specify that the component be the next to last 
one in its column.

The default value is 1.
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GridBagConstraints.gridwidth
    

public int gridwidth

Specifies the number of cells in a row for the the component's display area. 

Use GridBagConstraints.REMAINDER to specify that the component be the last one in its row. 
Use GridBagConstraints.RELATIVE to specify that the component be the next to last one in its 
row.

The default value is 1.
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GridBagConstraints.gridx
    

public int gridx

Specifies the cell at the left of the component's display area, where the leftmost cell has gridx = 
0. The value GridBagConstraints.RELATIVE specifies that the component be placed just to the 
right of the component that was added to the container just before this component was added.

The default value is GridBagConstraints.Relative.
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GridBagConstraints.gridy
    

public int gridy

Specifies the cell at the top of the component's display area, where the topmost cell has gridy =
0. The value GridBagConstraints.RELATIVE specifies that the component be placed just below 
the component that was added to the container just before this component was added.

The default value is GridBagConstraints.Relative.
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GridBagConstraints.insets
    

public Insets insets

This field specifies the external padding of the component, the minimum amount of space 
between the component and the edges of its display area. 

The default value is new Insets(0, 0, 0, 0).
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GridBagConstraints.ipadx
    

public int ipadx

This field specifies the internal padding, that is how much space to add to the minimum size of 
the component. The width of the component is at least its minimum width plus ipadx*2 pixels.

The default value is 0.
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GridBagConstraints.ipady
    

public int ipady

This field specifies the internal padding, how much to add to the minimum size of the 
component. The height of the component is at least its minimum height plus ipadx*2 pixels.

The default value is 0.
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GridBagConstraints.weightx
    

public double weightx

This field specifies how to distribute extra vertical space. 

The grid bag layout manager calculates the weight of a row to be the maximum weightx of all 
the components in a row. If the resulting layout is smaller vertically than the area it needs to fill, 
the extra space is distributed to each row in proportion to its weight. A row that has weight 0 
receives no extra space.

If all the weights are zero, all the extra space appears between the grids of the cell and the top 
and bottom edges.

The default value of this field is zero.
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GridBagConstraints.weighty
    

public double weighty

This field specifies how to distribute extra horizontal space. 

The grid bag layout manager calculates the weight of a column to be the maximum weighty of 
all the components in a row. If the resulting layout is smaller horizontally than the area it needs 
to fill, the extra space is distributed to each column in proportion to its weight. A column that has
weight 0 receives no extra space.

If all the weights are zero, all the extra space appears between the grids of the cell and the right
and left edges.

The default value of this field is zero.
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GridBagConstraints.CENTER
    

public final static int CENTER = 10

Puts the component in the center of its display area.
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GridBagConstraints.EAST
    

public final static int EAST = 13

Puts the component on the right side of its display area, centered vertically.
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GridBagConstraints.NORTH
    

public final static int NORTH = 11

Puts the component in the top of its display area, centered horizontally.
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GridBagConstraints.NORTHEAST
    

public final static int NORTHEAST = 12

Puts the component in the top right corner of its display area.
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GridBagConstraints.NORTHWEST
    

public final static int NORTHWEST = 18

Puts the component in the top left corner of its display area.
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GridBagConstraints.SOUTH
    

public final static int SOUTH = 15

Puts the component in the bottom of its display area, centered horizontally.
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GridBagConstraints.SOUTHEAST
    

public final static int SOUTHEAST = 14

Puts the component in the bottom right corner of its display area.
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GridBagConstraints.SOUTHWEST
    

public final static int SOUTHWEST = 16

Puts the component in the bottom left corner of its display area.
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GridBagConstraints.WEST
    

public final static int WEST = 17

Puts the component on the left side of its display area, centered vertically.
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GridBagConstraints.BOTH
    

public final static int BOTH = 1

Resizes the component both horizontally and vertically.
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GridBagConstraints.HORIZONTAL
    

public final static int HORIZONTAL = 2

Resizes the component horizontally but not vertically.
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GridBagConstraints.NONE
    

public final static int NONE = 0

Do not resize the component.
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GridBagConstraints.VERTICAL
    

public final static int VERTICAL = 3

Resizes the component vertically but not horizontally.
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GridBagConstraints.REMAINDER
    

public final static int REMAINDER = 0

Specifies that the component is the last component in its column or row.
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GridBagConstraints.RELATIVE
    

public final static int RELATIVE = -1

Specifies that this component is the next to last component in its column or row (gridwidth, 
gridheight), or that this component be placed next to the previously added component (gridx, 
gridy).
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GridBagConstraints.GridBagConstraints
    

public GridBagConstraints()

Creates a grid bag constraint object with all the fields set to their default value.
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GridBagConstraints.clone
    

public Object clone()

Returns:

a copy of this grid bag constraint.

Overrides:

clone in class Object    (I-§1.12.2).
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§1.22 Class GridBagLayout
 

public  class  java.awt.GridBagLayout
    extends  java.lang.Object  (I-§1.12)
    implements java.awt.LayoutManager  (II-§1.43)
{
        // Fields
    protected final static int MAXGRIDSIZE; §1.22.1
    protected final static int MINSIZE; §1.22.2

        // Constructors
    public GridBagLayout(); §1.22.3

        // Methods
    public void addLayoutComponent(String  name, §1.22.4
                                          Component  comp);
    public GridBagConstraints getConstraints(Component  comp); §1.22.5
    public void layoutContainer(Container  target); §1.22.6
    protected GridBagConstraints §1.22.7
        lookupConstraints(Component  comp);
    public Dimension minimumLayoutSize(Container  target); §1.22.8
    public Dimension preferredLayoutSize(Container  target);§1.22.9
    public void removeLayoutComponent(Component  comp); §1.22.10
    public void §1.22.11
        setConstraints(Component  comp, GridBagConstraints  constraints);
    public String toString();§1.22.12
}

The grid bag layout manager is a flexible layout manager that aligns components horizontally and 
vertically, without requiring that the components be the same size. 

Each grid bag layout manager uses a rectangular grid of cells, with each component occupying one 
or more cells (called its display area). Each component in a grid bag layout is associated with a set of
constraints contained within a GridBagConstraints instance that specifies how the component is to 
be laid out within its display area. 

The manner in which the grid bag layout manager places a set of components depends on each 
component's constraints and its minimum size, as well as the preferred size of the components' 
container.

To use a grid bag layout effectively, one or more components must have a customized 
GridBagConstraints objects created for it.

The fields of the GridBagConstraints object are described more fully in §1.21.
The following figure shows ten components (all buttons) managed by a grid bag layout manager:
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Each of the ten components has the fill field of their constraint set to GridBagConstraints.BOTH. In 
addition, the buttons have the following non-default constraints:

· Button1, Button2, Button3: weightx=1.0 
· Button4: weightx=1.0, gridwidth=GridBagConstraints.REMAINDER 
· Button5: gridwidth=GridBagConstraints.REMAINDER 
· Button6: gridwidth=GridBagConstraints.RELATIVE 
· Button7: gridwidth=GridBagConstraints.REMAINDER 
· Button8: grid, weighty=1.0, 
· Button9, Button 10: gridwidth=GridBagConstraints.REMAINDER 

 The following code implements the example shown above: 

import  java.awt.*;
import  java.util.*;
import  java.applet.Applet;
public  class  GridBagEx1  extends  Applet  {
      protected  void  makebutton(String  name,  
                             GridBagLayout  gridbag,
                               GridBagConstraints  c)  {
               Button  button  =  new  Button(name);
               gridbag.setConstraints(button,  c);
              add(button);
       }

       public  void  init()  {
               GridBagLayout  gridbag  =  new  GridBagLayout();
               GridBagConstraints  c  =  new  GridBagConstraints();
               setFont(new  Font("Helvetica",  Font.PLAIN,  14));
               setLayout(gridbag);
               c.fill  =  GridBagConstraints.BOTH;
               c.weightx  =  1.0;
               makebutton("Button1",  gridbag,  c);
               makebutton("Button2",  gridbag,  c);
               makebutton("Button3",  gridbag,  c);

       // end row
       c.gridwidth  =  GridBagConstraints.REMAINDER;  
           makebutton("Button4",  gridbag,  c);
               c.weightx  =  0.0;      //reset  to  the  default
               makebutton("Button5",  gridbag,  c);  //another  row

           // next-to last  in  row
           c.gridwidth  =  GridBagConstraints.RELATIVE;  
               makebutton("Button6",  gridbag,  c);
           c.gridwidth  =  GridBagConstraints.REMAINDER;  //end  row
               makebutton("Button7",  gridbag,  c);
           c.gridwidth  =  1;           // reset to the default



           c.gridheight  =  2;
               c.weighty  =  1.0;
               makebutton("Button8",  gridbag,  c);
               c.weighty  =  0.0;      //reset  to  the  default

           // end  row
           c.gridwidth  =  GridBagConstraints.REMAINDER;  
           c.gridheight  =  1;      // reset to the default
               makebutton("Button9",  gridbag,  c);
               makebutton("Button10",  gridbag,  c);
               resize(300,  100);
       }

       public  static  void  main(String  args[])  {
           Frame  f  =  new  Frame("GridBag  Layout  Example");
              GridBagEx1  ex1  =  new  GridBagEx1();
           ex1.init();
           f.add("Center",  ex1);
           f.pack();
       f.show();
       }
}
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GridBagLayout.MAXGRIDSIZE
    

protected final static int MAXGRIDSIZE = 128

The maximum number of grid positions (both horizontally and vertically) that can be laid out by 
the grid bag layout.
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GridBagLayout.MINSIZE
    

protected final static int MINSIZE = 1

The smallest grid that can be laid out by the grid bag layout.
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GridBagLayout.GridBagLayout
    

public GridBagLayout()

Creates a grid bag layout manager.
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GridBagLayout.addLayoutComponent
    

public void addLayoutComponent(String  name, Component  comp)

This method is not used by the grid bag layout manager.

Parameters:

name- a tag understood by the layout manager

comp- the component to be added
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GridBagLayout.getConstraints
    

public GridBagConstraints getConstraints(Component  comp)

Parameters:

comp- the component to be queried

Returns:

the constraint for the specified component in this grid bag layout. A copy of the constraint 
object is returned.
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GridBagLayout.layoutContainer
    

public void layoutContainer(Container  target)

Lays out the container argument using this grid bag layout.

This method reshapes the components in the specified container in order to satisfy the 
constraints of this GridBagLayout object.

Most applications do not call this method directly. This method is called when a container 
calls its layout method (II-§1.11.11).

Parameters:

target- the container in which to do the layout
See Also:

Container    (II-§1.11).
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GridBagLayout.lookupConstraints
    

protected GridBagConstraints

lookupConstraints(Component  comp)

Retrieves the constraints for the specified component in this grid bag layout. The return value is
not a copy, but is the actual GridBagConstraints object used by the layout mechanism.

Parameters:

comp- the component to be queried

Returns:

the contraints for the specified component.
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GridBagLayout.minimumLayoutSize
    

public Dimension minimumLayoutSize(Container  target)

Determines the minimum size of the target container using this grid bag layout.

This method is called when a container calls its layout method (II-§1.11.11). Most 
applications do not call this method directly.

Parameters:

target- the container in which to do the layout
Returns:

the minimum dimensions needed to lay out the subcomponents of the specified container.

See Also:

preferredLayoutSize    (II-§1.22.9).
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GridBagLayout.preferredLayoutSize
    

public Dimension preferredLayoutSize(Container  target)

Determines the preferred size of the target container using this grid bag layout.

Most applications do not call this method directly. This method is called when a container 
calls its preferredSize method (II-§1.11.17).

Parameters:

target- the container in which to do the layout
Returns:

the preferred dimensions to lay out the subcomponents of the specified container.

See Also:

minimumLayoutSize    (II-§1.22.8).
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GridBagLayout.removeLayoutComponent
    

public void removeLayoutComponent(Component  comp)

Removes the specified component from this layout.

Most applications do not call this method directly. This method is called when a container 
calls its remove (II-§1.11.19) or removeAll (II-§1.11.20) methods.

Parameters:

comp- the component to be removed
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GridBagLayout.setConstraints
    

public void setConstraints(Component  comp, GridBagConstraints  
constraints)

Sets the constraints for the specified component in this layout.

Parameters:

comp- the component to be modified

constraints- the constraints to be applied
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GridBagLayout.toString
    

public String toString()

Returns:

a string representation of this grid bag layout.

Overrides:

toString in class Object    (I-§1.12.9).
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§1.23 Class GridLayout
 

public  class  java.awt.GridLayout
    extends  java.lang.Object  (I-§1.12)
    implements java.awt.LayoutManager  (II-§1.43)
{
        // Constructors
    public GridLayout(int  rows, int  cols); §1.23.1
    public GridLayout(int  rows, int  cols, §1.23.2
                       int  hgap, int  vgap);
        // Methods
    public void addLayoutComponent(String  name, §1.23.3
                              Component  comp);
    public void layoutContainer(Container  target); §1.23.4
    public Dimension minimumLayoutSize(Container  target); §1.23.5
    public Dimension preferredLayoutSize(Container  target);§1.23.6
    public void removeLayoutComponent(Component  comp); §1.23.7
    public String toString();§1.23.8
}

This grid layout manager causes the container's components to be laid out in a rectangular grid. The 
container is split into equal-sized rectangles: one component is placed into each rectangle.

For example, the following code says to lay out the six buttons into three rows and two columns:

import java.awt.*;
import java.applet.Applet;
public class buttonGrid extends Applet {
 public void init() {
   setLayout(new GridLayout(3,2));
       add(new Button("1"));
   add(new Button("2"));
   add(new Button("3"));
   add(new Button("4"));
   add(new Button("5"));
   add(new Button("6"));
 }
}

It produces the following output{ewc msdncd, EWGraphic, AWT0et 0 /a "sunref.BMP"}:
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GridLayout.GridLayout
    

public GridLayout(int  rows, int  cols)

Creates a grid layout with the specified number of rows and columns. All components in the 
layout are given equal size.

One, but not both of rows and columns can be zero, which means that any number of objects 
can be placed in a row or in a column.

Parameters:

rows- the rows; zero means "any number"

cols- the columns; zero means "any number"

public GridLayout(int  rows, int  cols, int  hgap, int  vgap)

Creates a grid layout with the specified number of rows and columns. All components in the 
layout are given equal size.

In addition the horizontal and vertical gaps are set to the specified values. The horizontal gaps 
are placed at the left and right edge, and between each of the columns. The vertical gaps are 
placed at the top and bottom edge, and between each of the rows. 

One, but not both of rows and columns can be zero, which means that any number of objects 
can be placed in a row or in a column.

Parameters:

rows- the rows; zero means "any number"

cols- the columns; zero means "any number"

hgap- the horizontal gap 
vgap- the vertical gap 
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GridLayout.addLayoutComponent
    

public void addLayoutComponent(String  name, Component  comp)

This method is not used by the grid layout manager.

Parameters:

name- a tag 
comp- the component to be added
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GridLayout.layoutContainer
    

public void layoutContainer(Container  target)

Lays out the container argument using this layout.

This method reshapes the components in the specified target container in order to satisfy the
constraints of the GridLayout object.

The grid layout manager determines the size of individual components by dividing the free 
space in the container into equal-sized portions according to the number of rows and columns 
in the layout. The container's free space equals the container's size minus any insets and any 
specified horizontal or vertical gap. All components in a grid layout are given the same size

Most applications do not call this method directly. This method is called when a container 
calls its layout method (II-§1.11.11).

Parameters:

target- the container in which to do the layout
See Also:

Container    (II-§1.11).
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GridLayout.minimumLayoutSize
    

public Dimension minimumLayoutSize(Container  target)

Determines the minimum size of the container argument using this grid layout.

The minimum width of a grid layout is the largest minimum width of any of the widths in the 
container times the number of columns, plus the horizontal padding times the number of 
columns plus 1, plus the left and right insets of the target container.

The minimum height of a grid layout is the largest minimum height of any of the widths in the 
container times the number of rows, plus the vertical padding times the number of rows plus 1, 
plus the top and left insets of the target container.

Most applications do not call this method directly. This method is called when a container 
calls its layout method (II-§1.11.11).

Parameters:

target- the container in which to do the layout
Returns:

the minimum dimensions needed to lay out the subcomponents of the specified container.

See Also:

preferredLayoutSize    (II-§1.23.6).
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GridLayout.preferredLayoutSize
    

public Dimension preferredLayoutSize(Container  target)

Determines the preferred size of the container argument using this grid layout.

The preferred width of a grid layout is the largest preferred width of any of the widths in the 
container times the number of columns, plus the horizontal padding times the number of 
columns plus 1, plus the left and right insets of the target container.

The preferred height of a grid layout is the largest preferred height of any of the widths in the 
container times the number of rows, plus the vertical padding times the number of rows plus 1, 
plus the top and left insets of the target container.

Most applications do not call this method directly. This method is called when a container 
calls its preferredSize method (II-§1.11.17).

Parameters:

target- the container in which to do the layout
Returns:

the preferred dimensions to lay out the subcomponents of the specified container.

See Also:

minimumLayoutSize    (II-§1.23.5).
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GridLayout.removeLayoutComponent
    

public void removeLayoutComponent(Component  comp)

This method is not used by the grid layout manager.

Parameters:

comp- the component to be removed
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GridLayout.toString
    

public String toString()

Returns:

a string representation of this grid layout.

Overrides:

toString in class Object    (I-§1.12.9).

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



§1.24 Class Image
 

public  abstract  class  java.awt.Image
    extends  java.lang.Object  (I-§1.12)
{
        // Fields
    public final static Object UndefinedProperty; §1.24.1

        // Constructors
    public Image(); §1.24.2

        // Methods
    public abstract void flush(); §1.24.3
    public abstract Graphics getGraphics(); §1.24.4
    public abstract int getHeight(ImageObserver  observer);§1.24.5
    public abstract Object §1.24.6
        getProperty(String  name, ImageObserver  observer);
    public abstract ImageProducer getSource(); §1.24.7
    public abstract int getWidth(ImageObserver  observer) §1.24.8

}

The abstract class Image is the superclass of all classes that represent graphical images.
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Image.UndefinedProperty
    

public final static Object UndefinedProperty  = new Object()

The UndefinedProperty object should be returned whenever a property which was not defined 
for a particular image is fetched.
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Image.Image
    

public Image()

The default constructor for an image.
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Image.flush
    

public abstract void flush()

Flushes all resources being used by this Image object. 

These resources include any pixel data that is being cached for rendering to the screen, as well
as any system resources that are being used to store data or pixels for the image. 

The Image object is reset to a state similar to when it was first created so that if it is again 
rendered, the image data must be recreated or fetched again from its source.
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Image.getGraphics
    

public abstract Graphics getGraphics()

Creates a graphics context (II-§1.20) for drawing to an off-screen image. This method can 
only be called for off-screen images, which are created with the createImage method (II-
§1.10.7) with two integer arguments.

Returns:

a graphics context to draw to the off-screen image.
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Image.getHeight
    

public abstract int getHeight(ImageObserver  observer)

Determines the height of this image. If the height is not yet known, the observer is notified later.

Parameters:

observer- an object waiting for the image to be loaded

Returns:

the height of the image, or -1 if the height is not yet known.

See Also:

getWidth    (II-§1.24.8)
ImageObserver    (II-§2.11).
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Image.getProperty
    

public abstract Object

getProperty(String  name, ImageObserver  observer)

Gets a property of this image by name. 

Individual property names are defined by the various image formats. If a property is not defined 
for a particular image, this method returns the UndefinedProperty object. 

If the properties for this image are not yet known, this method returns null and the 
ImageObserver object is notified later. 

The property name "comment" should be used to store an optional comment which can be 
presented to the application as a description of the image, its source, or its author.

Parameters:

name- a property name

observer- an object waiting for this image to be loaded

Returns:

the value of the named property.

See Also:

ImageObserver    (II-§2.11)
UndefinedProperty    (II-§1.24.1).
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Image.getSource
    

public abstract ImageProducer getSource()

Returns:

the image producer (II-§2.12) that produces the pixels for this image.
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Image.getWidth
    

public abstract int getWidth(ImageObserver  observer)

Determines the width of this image. If the width is not yet known, the observer is notified later.

Parameters:

observer- an object waiting for the image to be loaded

Returns:

the width of this image, or -1 if the width is not yet known.

See Also:

getHeight    (II-§1.24.5)
ImageObserver    (II-§2.11).
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§1.25 Class Insets
 

public  class  java.awt.Insets
    extends  java.lang.Object  (I-§1.12)
    implements java.lang.Cloneable  (I-§1.22)
{
        // Fields
    public int bottom; §1.25.1
    public int left; §1.25.2
    public int right; §1.25.3
    public int top; §1.25.4

        // Constructors
    public Insets(int  top, int  left, int  bottom, int right); §1.25.5

        // Methods
    public Object clone(); §1.25.6
    public String toString();§1.25.7
}

The Insets object is a representation of the borders of a container. It specifies the space that a 
container must leave at each of its edges. The space can either be a border, blank space, or a title.

See Also:

LayoutManager    (II-§1.43)
Container    (II-§1.11).
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Insets.bottom
    

public int bottom

The inset from the bottom.
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Insets.left
    

public int left

The inset from the left.
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Insets.right
    

public int right

The inset from the right.
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Insets.top
    

public int top

The inset from the top.
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Insets.Insets
    

public Insets(int  top, int  left, int  bottom, int  right)

Creates and initializes a new Inset with the specified top, left, bottom, and right insets.

Parameters:

top- the inset from the top

left- the inset from the left

bottom- the inset from the bottom

right- the inset from the right
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Insets.clone
    

public Object clone()

Returns:

a copy of this inset.

Overrides:

clone in class Object    (I-§1.12.2).
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Insets.toString
    

public String toString()

Returns:

a string representation of this inset.

Overrides:

toString in class Object    (I-§1.12.9).
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§1.26 Class Label
 

public  class  java.awt.Label
    extends  java.awt.Component  (II-§1.10)
{
        // Fields
    public final static int CENTER;§1.26.1
    public final static int LEFT; §1.26.2
    public final static int RIGHT; §1.26.3

        // Constructors
    public Label(); §1.26.4
    public Label(String  label); §1.26.5
    public Label(String  label, int  alignment);§1.26.6

        // Methods
    public void addNotify(); §1.26.7
    public int getAlignment(); §1.26.8
    public String getText(); §1.26.9
    protected String paramString();§1.26.10
    public void setAlignment(int  alignment); §1.26.11
    public void setText(String  label); §1.26.12
}

A label is a component for placing text in a container. The text can be changed by the application, but a
user cannot edit it directly.1
For example, the code:

setLayout(new FlowLayout(FlowLayout.CENTER,10,10));
add(new Label("Hi There!"));
add(new Label("Another Label"));

produces the following:
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Label.CENTER
    

public final static int CENTER

Indicates that the label should be centered.
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Label.LEFT
    

public final static int LEFT

Indicates that the label should be left justified.
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Label.RIGHT
    

public final static int RIGHT

Indicates that the label should be right justified.
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Label.Label
    

public Label()

Constructs an empty label with whose text is left justified.

public Label(String  label)

Constructs a new label with the specified string of text left justified.

Parameters:

label- the text that makes up the label

public Label(String  label, int  alignment)

Constructs a new label with the specified string of text and the specified alignment.

The alignment value must be one of Label.LEFT, Label.RIGHT, or Label.CENTER.

Parameters:

label- the string that makes up the label
alignment- the alignment value
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Label.addNotify
    

public void addNotify()

This method calls the createLabel method (II-§1.41.12) of this object's toolkit (II-
§1.10.20) in order to create a LabelPeer    (II-§3.11) for this label. This peer allows the 
application to change the look of a label without changing its functionality.

Most applications do not call this method directly.

Overrides:

addNotify in class Component    (II-§1.10.2).
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Label.getAlignment
    

public int getAlignment()

Returns:

the current alignment of this label.
See Also:

setAlignment    (II-§1.26.11).
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Label.getText
    

public String getText()

Returns:

the text of this label.
See Also:

setText    (II-§1.26.12).
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Label.paramString
    

protected String paramString()

Returns the parameter string representing the state of this label. This string is useful for 
debugging.

Returns:

the parameter string of this label.
Overrides:

paramString in class Component    (II-§1.10.51).
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Label.setAlignment
    

public void setAlignment(int  alignment)

Sets the alignment for this label to the specified alignment.

Parameters:

alignment- the alignment value

Throws

IllegalArgumentException    (I-§1.32)
If an improper alignment was given.

See Also:

getAlignment    (II-§1.26.8).
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Label.setText
    

public void setText(String  label)

Sets the text for this label to the specified text.

Parameters:

label- the text that makes up the label
See Also:

getText    (II-§1.26.9).
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Footnotes
    

1In Java 1.0, the AWT does not send mouse, keyboard, or focus events to a label. In Java 1.1, the 
AWT sends to the label all mouse, keyboard, and focus events that occur over it.
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§1.27 Class List
 

public  class  java.awt.List
    extends  java.awt.Component  (II-§1.10)
{
        // Constructors
    public List(); §1.27.1
    public List(int  rows, boolean  multipleSelections); §1.27.2

        // Methods
    public void addItem(String  item); §1.27.3
    public void addItem(String  item, int  index); §1.27.4
    public void addNotify(); §1.27.5
    public boolean allowsMultipleSelections(); §1.27.6
    public void clear(); §1.27.7
    public int countItems(); §1.27.8
    public void delItem(int  position); §1.27.9
    public void delItems(int  start, int  end);§1.27.10
    public void deselect(int  index); §1.27.11
    public String getItem(int  index); §1.27.12
    public int getRows(); §1.27.13
    public int getSelectedIndex(); §1.27.14
    public int[] getSelectedIndexes(); §1.27.15
    public String getSelectedItem(); §1.27.16
    public String[] getSelectedItems(); §1.27.17
    public int getVisibleIndex(); §1.27.18
    public boolean isSelected(int  index); §1.27.19
    public void makeVisible(int  index); §1.27.20
    public Dimension minimumSize();§1.27.21
    public Dimension minimumSize(int  rows); §1.27.22
    protected String paramString();§1.27.23
    public Dimension preferredSize(); §1.27.24
    public Dimension preferredSize(int  rows); §1.27.25
    public void removeNotify(); §1.27.26
    public void replaceItem(String  newValue, int  index); §1.27.27
    public void select(int  index);§1.27.28
    public void setMultipleSelections(boolean  v); §1.27.29
}

The List component presents the user with a scrolling list of text items. The list can be set up either 
so that the user can pick one item or to pick multiple items.

For example, the code:

List l = new List(4, false);
l.addItem("Mercury");



l.addItem("Venus");
l.addItem("Earth");
l.addItem("JavaSoft");
l.addItem("Mars");
l.addItem("Jupiter");
l.addItem("Saturn");
l.addItem("Uranus");
l.addItem("Neptune");
l.addItem("Pluto");
add(l);

produces the following scrolling list:
{ewc msdncd, EWGraphic, AWT0ex 0 /a "sunref.BMP"}
Clicking1 on an item that isn't selected selects it. Clicking on an item that is already selected 
deselects it. In the above example, since the second argument when creating the new scrolling 
list is false, only one item can be selected at a time from the scrolling list. Selecting any item 
causes any other selected item to be automatically deselected.

When an item is clicked and becomes selected, AWT sends a list select event (II-§1.14.18) to the
scrolling list. When an item is clicked and becomes deselected, AWT sends a list deselect event 
(II-§1.14.17) to the scrolling list. The event's target is the scrolling list, and its object is an 
Integer (I-§1.8) giving the index of the item in the list.

When the user double clicks on an item in a scrolling list, AWT sends an action event (II-
§1.14.11) to the scrolling list after the list select or deselect event. The event's target is the 
scrolling list, and its object is the string label of the item selected or deselected.

When the user selects return inside a scrolling list, AWT also sends an action event (II-§1.14.11)
to the scrolling list. The event's target is the scrolling list, and its object is the string label of the
last item selected or deselected in the scrolling list.
If an application wants to perform some action based on an item being selected or deselected, it 
must override the handleEvent method of the scrolling list or of one of its containing windows. The
code to perform that should be of the form:

public boolean handleEvent(Event event) {
   switch(event.id) {
       case Event.LIST_SELECT:
           <do something if event.target is scrolling list>
       case Event.LIST_DESELECT:
           <do something if event.target is scrolling list>
       default:
           return super.handleEvent(event);
   }
}    

If the application wants to perform some action based on the user double clicking or hitting the return



key, it should override the action method (II-§1.10.1)of the scrolling list or of one of its 
containing windows. Alternatively, it can override the handleEvent method as above and check to 
see if the event's id field is Event.ACTION_EVENT.

For multiple-selection scrolling lists, it is considered a better user interface to use an external 
event (such as clicking on a button) to trigger the action.
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List.List
    

public List()

Creates a new scrolling list. Initially there are no visible lines, and only one item can be 
selected from the list.

public List(int  rows, boolean  multipleSelections)

Creates a new scrolling list initialized to display the specified number of rows. If the 
multipleSelections argument is true, then the user can select multiple items from the list. If it is
false, only one item at a time can be selected.

Parameters:

rows- the number of items to show

multipleSelections- if true then multiple selections are allowed; otherwise, only one item 
can be selected at a time
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List.addItem
    

public void addItem(String  item)

Adds the specified string to the end of this scrolling list.

Parameters:

item- the string to be added

public void addItem(String  item, int  index)

Adds the specified string to this scrolling list at the specified position.

The index argument is 0-based. If the index is -1, or greater than or equal to the number of 
items already in the list, then the item is added at the end of the list.

Parameters:

item- the string to be added
index- the position at which to put in the item
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List.addNotify
    

public void addNotify()

This method calls the createList method (II-§1.41.13) of this object's toolkit (II-§1.10.20)
in order to create a ListPeer    (II-§3.12) for this scrolling list. This peer allows the application
to change the look of a scrolling list without changing its functionality.

Most applications do not call this method directly.

Overrides:

addNotify in class Component    (II-§1.10.2).
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List.allowsMultipleSelections
    

public boolean allowsMultipleSelections()

Returns:

true if this scrolling list allows multiple selections; false otherwise.

See Also:

setMultipleSelections    (II-§1.27.29).
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List.clear
    

public void clear()

Removes all items from this scrolling list.

See Also:

delItem    (II-§1.27.9)
delItems    (II-§1.27.10).
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List.countItems
    

public int countItems()

Returns:

the number of items in this list.

See Also:

getItem    (II-§1.27.12).
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List.delItem
    

public void delItem(int  position)

Deletes the item at the specified position from this scrolling list.

Parameters:

position- the index of the item to delete
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List.delItems
    

public void delItems(int  start, int  end)

Deletes the items in the range start is less than or equal to item is less 
than or equal to end from this scrolling list.

Parameters:

start- the index of the first element to delete

end- the index of the last element to delete
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List.deselect
    

public void deselect(int  index)

Deselects the item at the specified index of this scrolling list. 

If the item at the specified index is not selected, or if the index is out of range, then the 
operation is ignored.

Parameters:

index- the position of the item to deselect

See Also:

select    (II-§1.27.28)
getSelectedItem    (II-§1.27.16)
isSelected    (II-§1.27.19).
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List.getItem
    

public String getItem(int  index)

Parameters:

index- the position of the item
Returns:

the string of this scrolling list at the specified index.
See Also:

countItems    (II-§1.27.8).
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List.getRows
    

public int getRows()

Returns:

the number of visible lines in this scrolling list.
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List.getSelectedIndex
    

public int getSelectedIndex()

Returns:

the index of the selected item on this scrolling list, or -1 if no items are selected or more than 
one item is selected.

See Also:

select    (II-§1.27.28)
deselect    (II-§1.27.11)
isSelected    (II-§1.27.19).
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List.getSelectedIndexes
    

public int[] getSelectedIndexes()

Returns:

an array of the selected indexes of this scrolling list.
See Also:

select    (II-§1.27.28)
deselect    (II-§1.27.11)
isSelected    (II-§1.27.19).
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List.getSelectedItem
    

public String getSelectedItem()

Returns:

the selected item on this scrolling list, or null if either no items are selected or more than one 
item is selected.

See Also:

select    (II-§1.27.28)
deselect    (II-§1.27.11)
isSelected    (II-§1.27.19).
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List.getSelectedItems
    

public String[] getSelectedItems()

Returns:

an array of the selected items on this scrolling list.
See Also:

select    (II-§1.27.28)
deselect    (II-§1.27.11)
isSelected    (II-§1.27.19).
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List.getVisibleIndex
    

public int getVisibleIndex()

Returns:

the index of the item in this scrolling list that was last made visible by the makeVisible 
method (II-§1.27.20).
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List.isSelected
    

public boolean isSelected(int  index)

Determines if a specified item in this scrolling list is selected. No error occurs if the index 
argument is less than 0 or greater than or equal to the number of items in this scrolling list.

Parameters:

index- the item to be checked

Returns:

true if the item at the specified index has been selected; false otherwise.

See Also:

select    (II-§1.27.28)
deselect    (II-§1.27.11)
isSelected    (II-§1.27.19).
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List.makeVisible
    

public void makeVisible(int  index)

Forces the item at the specified index in this scrolling list to be visible.

No error occurs if the index argument is less than 0 or greater than or equal to the number of 
items in this scrolling list. 

Parameters:

index- the position of the item
See Also:

getVisibleIndex    (II-§1.27.18).
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List.minimumSize
    

public Dimension minimumSize()

Determines the minimum size of this scrolling list. If the application has specified the number 
of visible rows, and that number is greater than 0, the peer's minimumSize method (II-
§3.12.7) is called with the number of rows in order to determine the minimum size.

If this scrolling list does not have a peer, or if the number of visible rows is less than or equal 
to zero, the superclass's minimumSize method (II-§1.10.40) is called to determine the 
minimum size.

Returns:

the minimum dimensions needed to display this scrolling list.
Overrides:

minimumSize in class Component    (II-§1.10.40).

public Dimension minimumSize(int  rows)

Determines the minimum size of a scrolling list with the specified number of rows. This 
scrolling lists's peer's minimumSize method (II-§3.12.7) is called with the number of rows 
in order to determine the minimum size.

If this scrolling list does not have a peer the superclass's minimumSize method (II-
§1.10.40) is called to determine the minimum size.

Parameters:

rows- number of rows

Returns:

the minimum dimensions needed to display the specified number of rows in a scrolling list.
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List.paramString
    

protected String paramString()

Returns the parameter string representing the state of this scrolling list. This string is useful 
for debugging.

Returns:

the parameter string of this scrolling list.
Overrides:

paramString in class Component    (II-§1.10.51).
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List.preferredSize
    

public Dimension preferredSize()

Determines the preferred size of this scrolling list. If the application has specified the number 
of visible rows, and that number is greater than 0, the peer's preferredSize method (II-
§3.12.8) is called with the number of rows in order to determine the preferred size.

If this scrolling list does not have a peer, or if the number of visible rows is less than or equal 
to zero, the superclass's preferredSize method (II-§1.10.40) is called to determine the 
preferred size.

Returns:

the preferred dimensions for displaying this scrolling list.
Overrides:

preferredSize in class Component    (II-§1.10.53).

public Dimension preferredSize(int  rowsn)

Determines the preferred size of a scrolling list with the specified number of rows. This 
scrolling lists's peer's preferredSize method (II-§3.12.8) is called with the number of rows 
in order to determine the preferred size.

If this scrolling list does not have a peer the superclass's preferredSize method (II-
§1.10.40) is called to determine the preferred size.

Parameters:

rows- number of rows

Returns:

the preferred dimensions for displaying the specified number of rows.
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List.removeNotify
    

public void removeNotify()

Notifies this scrolling list to destroy its peer.

Overrides:

removeNotify in class Component    (II-§1.10.58).
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List.replaceItem
    

public void replaceItem(String  newValue, int  index)

Replaces the item at the given index in the scrolling list with the new string.

Parameters:

newValue- the new value 
index- the position
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List.select
    

public void select(int  index)

Selects the item at the specified index in the scrolling list.

Parameters:

index- the position of the item to select

See Also:

getSelectedItem    (II-§1.27.16)
deselect    (II-§1.27.11)
isSelected    (II-§1.27.19).
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List.setMultipleSelections
    

public void setMultipleSelections(boolean  v)

Sets whether this scolling list allows multiple selections.

Parameters:

v- if true then multiple selections are allowed; otherwise, only one item can be selected at a 
time

See Also:

allowsMultipleSelections    (II-§1.27.6).
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Footnotes
    

1In Java 1.0, the AWT does not send mouse, keyboard, or focus events to a list. In Java 1.1, the 
AWT sends to the list all mouse, keyboard, and focus events that occur over it.
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§1.28 Class MediaTracker
 

public  class  java.awt.MediaTracker
    extends  java.lang.Object  (I-§1.12)
{
        // Fields
    public final static int ABORTED; §1.28.1
    public final static int COMPLETE; §1.28.2
    public final static int ERRORED; §1.28.3
    public final static int LOADING; §1.28.4

        // Constructors
    public MediaTracker(Component  comp);§1.28.5

        // Methods
    public void addImage(Image  image, int  id); §1.28.6
    public void addImage(Image  image, int  id, int w, int h); §1.28.7
    public boolean checkAll(); §1.28.8
    public boolean checkAll(boolean  load); §1.28.9
    public boolean checkID(int  id); §1.28.10
    public boolean checkID(int  id, boolean  load); §1.28.11
    public Object[] getErrorsAny();§1.28.12
    public Object[] getErrorsID(int  id);§1.28.13
    public boolean isErrorAny(); §1.28.14
    public boolean isErrorID(int  id); §1.28.15
    public int statusAll(boolean  load); §1.28.16
    public int statusID(int  id, boolean  load); §1.28.17
    public void waitForAll();§1.28.18
    public boolean waitForAll(long  ms); §1.28.19
    public void waitForID(int  id);§1.28.20
    public boolean waitForID(int  id, long  ms); §1.28.21
}

The MediaTracker class is a utility class to trace the status of a number of media objects. Media 
objects could include images as well as audio clips, though currently only images are supported. 

To use the media tracker, create an instance of the MediaTracker class and then call the addImage 
method (II-§1.28.6) for each image to be tracked. In addition each image can be assigned a 
unique identifier. The identifier controls both the priority order in which the images are fetched as well
as identifying unique subsets of the images that can be waited on independently. Images with a 
lower ID are loaded in preference to those with a higher ID number.

Here is an example: 

import  java.applet.Applet;
import  java.awt.Color;
import  java.awt.Image;



import  java.awt.Graphics;
import  java.awt.MediaTracker;
public  class  ImageBlaster  extends  Applet
implements  Runnable  {
      MediaTracker  tracker;

Image  bg;
       Image  anim[]  =  new  Image[5];
       int  index;
       Thread  animator;
       // Get the images for the background (id == 0) and the
       // animation frames (id == 1) and add them to the 
       // Media Tracker
   public  void  init()  {
           tracker  =  new  MediaTracker(this);
           bg  =  getImage(getDocumentBase(),  
                       "images/background.gif");
           tracker.addImage(bg,  0);
           for  (int  i  =  0;  i    5;  i++)  {
           anim[i]  =  getImage(getDocumentBase(),  
                              "images/anim"+i+".gif");
            tracker.addImage(anim[i],  1);
       }
    }

   //  Start  the  animation  thread.
   public  void  start()  {
           animator  =  new  Thread(this);
           animator.start();
   }
   //  Stop  the  animation  thread.
   public  void  stop()  {
           animator.stop();
           animator  =  null;
   }
   //  Run  the  animation  thread.
   // First wait for the background image to fully load
   // and point.  Then wait for all of the animation
   // frames to finish loading.  Finally loop and 
   // increment the animation frame index.
   public  void  run()  {
           try  {
           tracker.waitForID(0);
           tracker.waitForID(1);
       }  catch  (InterruptedException  e)  {
           return;
       }
           Thread  me  =  Thread.currentThread();
           while  (animator  ==  me)  {
           try  {
                   Thread.sleep(100);
           }  catch  (InterruptedException  e)  {
                   break;
           }
           synchronized  (this)  {



                   index++;
                   if  (index  >=  anim.length)  {
                   index  =  0;
                   }
           }
           repaint();
       }
   }

   // The background image fills our frame so we don't
   // need to clear the applet on repaints; just call the
   // paint method
   public  void  update(Graphics  g)  {
           paint(g);
   }
   // Paint a large red rectangle if there are any errors
   // loading the images.  Otherwise, always paint the 
   // background so that it appears incrementally as it
   // is loading. Finally, only paint the current 
   // animation frame if all of the frames (id == 1) 
   // are done loading, so that we don't get partial
   // animations.
   public  void  paint(Graphics  g)  {
          if  ((tracker.statusAll()  &&  
                 MediaTracker.ERRORED)  !=  0)  {
           g.setColor(Color.red);
           g.fillRect(0,  0,  size().width,  size().height);
           return;
       }
          g.drawImage(bg,  0,  0,  this);
           if  ((tracker.statusID(1)  &&  
                 MediaTracker.COMPLETE)  !=  0)  {
           g.drawImage(anim[index],  10,  10,  this);
       }
   }
}
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MediaTracker.ABORTED
    

public final static int ABORTED = 2

Flag indicating the download of some media was aborted.

See Also:

statusAll    (II-§1.28.16)
statusID    (II-§1.28.17).

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



MediaTracker.COMPLETE
    

public final static int COMPLETE = 8

Flag indicating the download of media completed successfully.

See Also:

statusAll    (II-§1.28.16)
statusID    (II-§1.28.17).
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MediaTracker.ERRORED
    

public final static int ERRORED = 4

Flag indicating the download of some media encountered an error.

See Also:

statusAll    (II-§1.28.16)
statusID    (II-§1.28.17).
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MediaTracker.LOADING
    

public final static int LOADING = 1

Flag indicating some media is currently being loaded.

See Also:

statusAll    (II-§1.28.16)
statusID    (II-§1.28.17).
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MediaTracker.MediaTracker
    

public MediaTracker(Component  comp)

Creates a media tracker to track images for a given component.

Parameters:

comp- the component on which the images will eventually be drawn
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MediaTracker.addImage
    

public void addImage(Image  image, int  id)

Adds an image to the list of images being tracked by this media tracker. The image will 
eventually be rendered at its default (unscaled) size.

Parameters:

image- the image to be tracked
id- the identifier used to later track this image

public void addImage(Image  image, int  id, int  w, int  h)

Adds a scaled image to the list of images being tracked by this media tracker. The image will 
eventually be rendered at the indicated width and height.

Parameters:

image- the image to be tracked
id- the identifier used to later track this image

w- the width at which the image will be rendered

h- the height at which the image will be rendered 

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



MediaTracker.checkAll
    

public boolean checkAll()

Checks to see if all images being tracked by this media tracker have finished loading.

This method does not start loading the images if they are not already loading.

If there is an error while loading or scaling an image then that image is considered to have 
finished loading. Use the isErrorAny method (II-§1.28.14) or isErrorID method (II-
§1.28.15) to check for errors.

Returns:

true if all images have finished loading, were aborted, or encountered an error; false otherwise.

See Also:

checkID    (II-§1.28.10) .

public boolean checkAll(boolean  load)

Checks to see if all images being tracked by this media tracker have finished loading.

If the load flag is true, then starts loading any images that are not yet being loaded.

If there is an error while loading or scaling an image then that image is considered to have 
finished loading. Use the isErrorAny method (II-§1.28.14) or isErrorID method (II-
§1.28.15) to check for errors.

Parameters:

load- if true, starts loading any images that are not yet being loaded

Returns:

true if all images have finished loading, were aborted, or encountered an error; false otherwise.



See Also:

checkID    (II-§1.28.11).
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MediaTracker.checkID
    

public boolean checkID(int  id)

Checks to see if all images tracked by this media tracker that are tagged with the specified 
identifier have finished loading

This method does not start loading the images if they are not already loading.

If there is an error while loading or scaling an image then that image is considered to have 
finished loading. Use the isErrorAny method (II-§1.28.14) or isErrorID method (II-
§1.28.15) to check for errors.

Parameters:

id- the identifier of the images to check

Returns:

true if all images have finished loading, were aborted, or encountered an error; false otherwise.

See Also:

checkAll    (II-§1.28.8).

public boolean checkID(int  id, boolean  load)

Checks to see if all images tracked by this media tracker that are tagged with the specified 
identifier have finished loading.

If the load flag is true, then start, loading any images that are not yet being loaded.

If there is an error while loading or scaling an image then that image is considered tohave 
finished loading. Use the isErrorAny method (II-§1.28.14) or isErrorID method (II-
§1.28.15)    to check for errors.



Parameters:

id- the identifier of the images to check

load- if true, starts loading any images that are not yet being loaded

Returns:

true if all images have finished loading, were aborted, or encountered an error; false otherwise.

See Also:

checkAll    (II-§1.28.8).
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MediaTracker.getErrorsAny
    

public Object[] getErrorsAny()

Returns:

an array of media objects tracked by this media tracker that have encountered an error, or 
null if there are none with errors.

See Also:

isErrorAny    (II-§1.28.14)
getErrorsID    (II-§1.28.13).
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MediaTracker.getErrorsID
    

public Object[] getErrorsID(int  id)

Parameters:

id- the identifier of the images to check

Returns:

an array of media objects tracked by this media tracker with the specified identifer that have 
encountered an error, or null if there are none with errors.

See Also:

isErrorID    (II-§1.28.15)
getErrorsAny    (II-§1.28.12).
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MediaTracker.isErrorAny
    

public boolean isErrorAny()

Returns:

true if any of the images tracked by this media tracker had an error during loading; false 
otherwise.

See Also:

isErrorID    (II-§1.28.15)
getErrorsAny    (II-§1.28.12).
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MediaTracker.isErrorID
    

public boolean isErrorID(int  id)

Checks the error status of all of the images tracked by this media tracker with the specified ID.

Parameters:

id- the identifier of the images to check

Returns:

true if any of the images with the specified identifier had an error during loading; false 
otherwise.

See Also:

isErrorAny    (II-§1.28.14)
getErrorsID    (II-§1.28.13).
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MediaTracker.statusAll
    

public int statusAll(boolean  load)

Calculates and returns the bitwise inclusive OR of the status of all the media being tracked by 
this media tracker. The possible flags are specified by the following four constants:

· MediaTracker.LOADING    (II-§1.28.4)
 

· MediaTracker.ABORTED    (II-§1.28.1)
· MediatTracker.ERRORED    (II-§1.28.3)
· MediaTracker.COMPLETE    (II-§1.28.2)

 

An image that hasn't started loading has zero as its status.

If the load flag is true, then starts loading any images that are not yet being loaded. 

Parameters:

load- if true, starts loading any images that are not yet being loaded

Returns:

the bitwise inclusive OR of the status of all of the media being tracked.
See Also:

statusID    (II-§1.28.17).
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MediaTracker.statusID
    

public int statusID(int  id, boolean  load)

Calculates and returns the bitwise inclusive OR of the status of all the media tracked by this 
media tracker with the specified identifier. The possible flags are as above in the statusAll 
method (II-§1.28.16). An image that hasn't started loading has zero as its status.

If the load flag is true, then starts loading any images that are not yet being loaded.

Parameters:

id- the identifier of the images to check

load- if true, starts loading any images that are not yet being loaded

Returns:

the bitwise inclusive OR of the status of all of the media being tracked.
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MediaTracker.waitForAll
    

public void waitForAll()
throws InterruptedException

Starts loading all images tracked by this media tracker. This method waits until all the 
images being tracked have finished loading.

If there is an error while loading or scaling an image then that image is considered finished 
loading. Use the isErrorAny method (II-§1.28.14) or isErrorID method (II-§1.28.15) to 
check for errors.

Throws

InterruptedException    (I-§1.37)
If another thread has interrupted this thread.

See Also:

waitForID    (II-§1.28.20).

public boolean waitForAll(long  ms)
throws InterruptedException

Starts loading all images tracked by this media tracker. This method waits until all the 
images being tracked have finished loading, or until the length of time specified in 
milliseconds by the ms argument have passed.

If there is an error while loading or scaling an image then that image is considered finished 
loading. Use the isErrorAny method (II-§1.28.14) or isErrorID method (II-§1.28.15) to 
check for errors.

Parameters:

ms- the number of milliseconds to wait for the loading to complete

Returns:

true if all images were successfully loaded; false otherwise.

Throws

InterruptedException    (I-§1.37)



If another thread has interrupted this thread.
See Also:

waitForID    (II-§1.28.21).
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MediaTracker.waitForID
    

public void waitForID(int  id)
throws InterruptedException

Starts loading all images tracked by this media tracker with the specified identifier. This 
method waits until all the images with the specified identifier have finished loading.

If there is an error while loading or scaling an image then that image is considered finished 
loading. Use the isErrorAny method (II-§1.28.14) or isErrorID method (II-§1.28.15) to 
check for errors.

Parameters:

id- the identifier of the images to check

Throws

InterruptedException    (I-§1.37)
If another thread has interrupted this thread.

See Also:

waitForAll    (II-§1.28.18).

public boolean waitForID(int  id, long  ms)
throws InterruptedException

Starts loading all images tracked by this media tracker with the specified identifier. This 
method waits until all the images with the specified identifier have finished loading, or until the 
length of time specified in milliseconds by the ms argument have passed.

If there is an error while loading or scaling an image then that image is considered finished 
loading. Use the isErrorAny method (II-§1.28.14) or isErrorID method (II-§1.28.15) to 
check for errors.

Parameters:

id- the identifier of the images to check

ms- the number of milliseconds to wait for the loading to complete

Returns:

true if all images were successfully loaded; false otherwise.



Throws

InterruptedException    (I-§1.37)
If another thread has interrupted this thread.

See Also:

waitForAll    (II-§1.28.19).
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§1.29 Class Menu
 

public  class  java.awt.Menu
    extends  java.awt.MenuItem  (II-§1.32)
    implements java.awt.MenuContainer  (II-§1.44)
{
        // Constructors
    public Menu(String  label); §1.29.1
    public Menu(String  label, boolean  tearOff); §1.29.2

        // Methods
    public MenuItem add(MenuItem  mi); §1.29.3
    public void add(String  label); §1.29.4
    public void addNotify(); §1.29.5
    public void addSeparator(); §1.29.6
    public int countItems(); §1.29.7
    public MenuItem getItem(int  index); §1.29.8
    public boolean isTearOff(); §1.29.9
    public void remove(int  index);§1.29.10
    public void remove(MenuComponent  item); §1.29.11
    public void removeNotify(); §1.29.12
}

A menu is a pull-down component of a menu bar.

A menu can optionally be a tear-off menu. A tear-off menu can remain on the screen after the mouse 
button has been released. The mechanism for tearing off a menu is platform dependent.

Each item in a menu must belong to the MenuItem class (II-§1.32). This can be an instance of 
MenuItem, a submenu (an instance of Menu), or a check box (an instance of CheckboxMenuItem (II-
§1.7)).
There is no event associated with clicking on a menu item to pull down the menu.
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Menu.Menu
    

public Menu(String  label)

Constructs a new menu with the specified label. This menu is not a tear-off menu.

Parameters:

label- the menu's label in the menu bar

public Menu(String  label, boolean  tearOff)

Constructs a new menu with the specified label.

If the tearOff argument is true, the menu can be torn off; it can remain on the screen after the 
the mouse button has been released.

Parameters:

label- the menu's label in the menu bar

tearOff- if true, the menu is a tear-off menu
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Menu.add
    

public MenuItem add(MenuItem  mi)

Adds the specified menu item to this menu.

If the menu item had been part of another menu, removes it from that menu.

Parameters:

mi- the menu item to be added

Returns:

the menu item added.

public void add(String  label)

Adds an item with the specified label to this menu. This method creates a menu item to hold 
the string.

Parameters:

label- the text on the item
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Menu.addNotify
    

public void addNotify()

This method calls the createMenu method (II-§1.41.14) of this object's toolkit (II-
§1.10.20) in order to create a MenuPeer    (II-§3.16) for this menu. This peer allows the 
application to change the look of a menu without changing its functionality.

Most applications do not call this method directly.

Overrides:

addNotify in class MenuItem    (II-§1.32.2).
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Menu.addSeparator
    

public void addSeparator()

Adds a separator line to this menu at the current position.
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Menu.countItems
    

public int countItems()

Returns:

the number of elements in this menu.
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Menu.getItem
    

public MenuItem getItem(int  index)

Parameters:

index- the position of the item to be returned

Returns:

the item located at the specified index of this menu.
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Menu.isTearOff
    

public boolean isTearOff()

Returns:

true if this is a tear-off menu; false otherwise.
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Menu.remove
    

public void remove(int  index)

Deletes the item at the specified index from this menu.

Parameters:

index- an index in the menu

public void remove(MenuComponent  item)

Deletes the specified menu item from this menu. If the item is not part of the menu, nothing 
happens.

Parameters:

item- the menu component to be removed
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Menu.removeNotify
    

public void removeNotify()

Notifies the menu to destroy its peer.

This menu also notifies each of its menu items to destroy their peers.

Overrides:

removeNotify in class MenuComponent    (II-§1.31.7).
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§1.30 Class MenuBar
 

public  class  java.awt.MenuBar
    extends  java.awt.MenuComponent  (II-§1.31)
    implements java.awt.MenuContainer  (II-§1.44)
{
        // Constructors
    public MenuBar(); §1.30.1

        // Methods
    public Menu add(Menu  m);§1.30.2
    public void addNotify(); §1.30.3
    public int countMenus(); §1.30.4
    public Menu getHelpMenu(); §1.30.5
    public Menu getMenu(int  i); §1.30.6
    public void remove(int  index);§1.30.7
    public void remove(MenuComponent  m);§1.30.8
    public void removeNotify(); §1.30.9
    public void setHelpMenu(Menu  m); §1.30.10
}

This class that encapsulates the platform's concept of a menu bar bound to a frame.

In order to attach the menu bar to a frame, the setMenuBar method (II-§1.19.28) in class Frame 
must be called.

This is what a menu bar looks like{ewc msdncd, EWGraphic, AWT0fa 0 /a "sunref.BMP"}
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MenuBar.MenuBar
    

public MenuBar()

Creates a new menu bar.
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MenuBar.add
    

public Menu add(Menu  m)

Adds the specified menu to this menu bar.

Parameters:

m- the menu to be added

Returns:

the menu added.
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MenuBar.addNotify
    

public void addNotify()

This method calls the createMenuBar method (II-§1.41.15) of this object's toolkit (II-
§1.10.20) in order to create a MenuBarPeer    (II-§3.13) for this menu bar. This peer allows 
the application to change the look of a menu bar without changing its functionality.

Most applications do not call this method directly.
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MenuBar.countMenus
    

public int countMenus()

Returns:

the number of menus on this menu bar.
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MenuBar.getHelpMenu
    

public Menu getHelpMenu()

Returns:

the help menu on this menu bar.
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MenuBar.getMenu
    

public Menu getMenu(int  i)

Parameters:

i- the position of the menu to be returned

Returns:

the menu at the specified index of this menu bar.
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MenuBar.remove
    

public void remove(int  index)

Removes the menu located at the specified index from this menu bar.

Parameters:

index- the position of the menu to be removed

public void remove(MenuComponent  m)

Removes the specified menu component from this menu bar.

Parameters:

m- the menu component to be removed

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



MenuBar.removeNotify
    

public void removeNotify()

Notifies this menu bar to destroy its peer.

This menu bar also notifies each of its menus to destroy their peers.

Overrides:

removeNotify in class MenuComponent    (II-§1.31.7).
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MenuBar.setHelpMenu
    

public void setHelpMenu(Menu  m)

Sets the help menu on this menu bar to be the specified menu.

Parameters:

m- the help menu
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§1.31 Class MenuComponent
 

public  abstract  class  java.awt.MenuComponent
    extends  java.lang.Object  (I-§1.12)
{
        // Constructors
    public MenuComponent(); §1.31.1

        // Methods
    public Font getFont(); §1.31.2
    public MenuContainer getParent(); §1.31.3
    public MenuComponentPeer getPeer(); §1.31.4
    protected String paramString();§1.31.5
    public boolean postEvent(Event  evt);§1.31.6
    public void removeNotify(); §1.31.7
    public void setFont(Font  f); §1.31.8
    public String toString();§1.31.9
}

The abstract class MenuComponent is the superclass of all menu related components.
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MenuComponent.MenuComponent
    

public MenuComponent()

The default constructor.
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MenuComponent.getFont
    

public Font getFont()

Returns:

the font used in this menu component, if there is one; null otherwise.
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MenuComponent.getParent
    

public MenuContainer getParent()

Returns:

returns the menu component containing this menu component; null if this is the outermost 
component, the menu bar itself.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



MenuComponent.getPeer
    

public MenuComponentPeer getPeer()

Returns this menu component's peer. Every menu component has a peer associated with it. 
This peer allows the application to change the look of a menu component without changing its 
functionality.

Returns:

the menu component's peer.
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MenuComponent.paramString
    

protected String paramString()

Returns the parameter string representing the state of this menu component. This string is 
useful for debugging.

Returns:

the parameter string of this menu component.
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MenuComponent.postEvent
    

public boolean postEvent(Event  evt)

Posts an event to this menu component by calling its handleEvent method. If handleEvent 
returns false, then posts the event to the menu component's parent.

Parameters:

evt- the event
Returns:

true if this menu component or one of its parents handled the event; false otherwise.
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MenuComponent.removeNotify
    

public void removeNotify()

Notifies this menu component to destroy its peer.
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MenuComponent.setFont
    

public void setFont(Font  f)

Sets the font to be used for this menu component to the specified font. This font is also used by
all subcomponents of the menu component, unless those subcomponents specify a different 
font.

Parameters:

f- the font to be set
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MenuComponent.toString
    

Returns:

a string representation of this menu component.

Overrides:

toString in class Object    (I-§1.12.9).
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§1.32 Class MenuItem
 

public  class  java.awt.MenuItem
    extends  java.awt.MenuComponent  (II-§1.31)
{
        // Constructors
    public MenuItem(String  label); §1.32.1

        // Methods
    public void addNotify(); §1.32.2
    public void disable(); §1.32.3
    public void enable(); §1.32.4
    public void enable(boolean  cond); §1.32.5
    public String getLabel();§1.32.6
    public boolean isEnabled(); §1.32.7
    public String paramString(); §1.32.8
    public void setLabel(String  label); §1.32.9
}

All items in a menu must belong to MenuItem class or a subclass.

The default menu item represents a simple labeled menu item.

The picture of a menu bar (II-188) shows five menu items. The first two are simple menu items 
labelled "Basic" and "Simple." Following it is a separator (see §1.32.1). Next is a 
CheckboxMenuItem (II-§1.7) labelled "Check." Finally, there is a submenu labelled "More    
Examples," which is an instance of Menu    (II-§1.29).
When a menu item is selected, the AWT sends an action event (II-§1.14.13) to the menu item's 
containing frame. The event's target is the menu item, and its object is the string label of the menu 
item. Note that the subclass Menu overrides this behavior and does not sent any event to the frame 
until one of its subitems is selected.
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MenuItem.MenuItem
    

public MenuItem(String  label)

Constructs a new menu item with the specified label.

The label "-" is reserved to mean a separator between menu items. By default, all menu 
items except for separators are enabled.

Parameters:

label- the label for the menu item
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MenuItem.addNotify
    

public void addNotify()

This method calls the createMenuItem method (II-§1.41.16) of this object's toolkit (II-
§1.10.20) in order to create a MenuItemPeer (II-§3.15) for this menu item. This peer allows 
the application to change the look of a menu item, without changing its functionality.

Most applications do not call this method directly.
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MenuItem.disable
    

public void disable()

Disables this menu item. It can no longer be selected by the user.
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MenuItem.enable
    

public void enable()

Enables this menu item; it can be selected by the user.

public void enable(boolean  cond)

Enables this menu item if the flag is true; otherwise, disables it.

Parameters:

cond- if true, enable this menu item; otherwise disable it

See Also:

enable    (II-§1.32.4)
disable    (II-§1.32.3).
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MenuItem.getLabel
    

public String getLabel()

Returns:

the label of this menu item, or null if this menu item has no label. 
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MenuItem.isEnabled
    

public boolean isEnabled()

Checks whether this menu item is enabled.

Returns:

true if this menu item is enabled; false otherwise.
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MenuItem.paramString
    

public String paramString()

Returns the parameter string representing the state of this menu item. This string is useful for 
debugging.

Returns:

the parameter string of this menu item.

Overrides:

paramString in class MenuComponent    (II-§1.31.5).
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MenuItem.setLabel
    

public void setLabel(String  label)

Changes this menu item's label to be the label argument.

Parameters:

label- the new label, or null for no label
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§1.33 Class Panel
 

public  class  java.awt.Panel
    extends  java.awt.Container  (II-§1.11)
{
        // Constructors
    public Panel(); §1.33.1

        // Methods
    public void addNotify(); §1.33.2
}

A panel is the simplest container class. It provides space into which an application can attach any 
other component, including other panels.

The AWT sends the panel all mouse, keyboard, and focus events that occur over it.
The default layout manager for a panel is the FlowLayout (II-§1.16) layout manager.
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Panel.Panel
    

public Panel()

Creates a new panel. The default layout for a panel is FlowLayout (II-§1.16).
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Panel.addNotify
    

public void addNotify()

This method calls the createPanel method (II-§1.41.17) of this object's toolkit (II-
§1.10.20) in order to create a PanelPeer    (II-§3.17) for this panel. This peer allows the 
application to change the look of a panel without changing its functionality.

Most applications do not call this method directly.

Overrides:

addNotify in class Container    (II-§1.11.4).
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§1.34 Class Point
 

public  class  java.awt.Point
    extends  java.lang.Object  (I-§1.12)
{
        // Fields
    public int x;§1.34.1
    public int y;§1.34.2

        // Constructors
    public Point(int  x, int  y); §1.34.3

        // Methods
    public boolean equals(Object  obj); §1.34.4
    public int hashCode(); §1.34.5
    public void move(int  x, int  y); §1.34.6
    public String toString();§1.34.7
    public void translate(int  dx, int  dy); §1.34.8
}

A point represents an (x, y) coordinate.
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Point.x
    

public int x

The x coordinate.
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Point.y
    

public int y

The y coordinate.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Point.Point
    

public Point(int  x, int  y)

Constructs and initializes a point to the specified (x, y) coordinate.

Parameters:

x- the x coordinate
y- the y coordinate
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Point.equals
    

public boolean equals(Object  obj)

The result is true if the argument is not null and is a Point object that has the same x and y 
coordinates as this object.

Parameters:

obj- the object to compare with

Returns:

true if the objects are the same; false otherwise.

Overrides:

equals in class Object    (I-§1.12.3).

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Point.hashCode
    

public int hashCode()

Returns:

a hash code value for this point. 

Overrides:

hashCode in class Object    (I-§1.12.6).
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Point.move
    

public void move(int  x, int  y)

Modifies this point so that it now represents the (x, y) coordinates indicated.

Parameters:

x- the new x coordinate
y- the new y coordinate
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Point.toString
    

public String toString()

Returns:

a string representation of this point.

Overrides:

toString in class Object    (I-§1.12.9).
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Point.translate
    

public void translate(int  dx, int  dy)

Translates this point by dx to the right and dy downward so that it now represents the point (x 
+ dx, y + dy), where it had been representing the point (x, y).

Parameters:

dx- the amount to move this point to the right

dy- the amount to move this point downward
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§1.35 Class Polygon
 

public  class  java.awt.Polygon
    extends  java.lang.Object  (I-§1.12)
{
        // Fields
    public int npoints;§1.35.1
    public int xpoints[]; §1.35.2
    public int ypoints[]; §1.35.3

        // Constructors
    public Polygon(); §1.35.4
    public Polygon(int  xpoints[], int  ypoints[], §1.35.5
               int  npoints);

        // Methods
    public void addPoint(int  x, int  y);§1.35.6
    public Rectangle getBoundingBox(); §1.35.7
    public boolean inside(int  x, int  y); §1.35.8
}

A polygon consists of a list of (x,y), where each successive pair of coordinates defines a side of 
the polygon.
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Polygon.npoints
    

public int npoints

The total number of points.
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Polygon.xpoints
    

public int xpoints[]

The array of x coordinates.
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Polygon.ypoints
    

public int ypoints[]

The array of y coordinates.
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Polygon.Polygon
    

public Polygon()

Creates an empty polygon.

public Polygon(int  xpoints[], int  ypoints[], int  npoints)

Constructs and initializes a polygon from the specified parameters.

Parameters:

xpoints- an array of x coordinates
ypoints- an array of y coordinates
npoints- the total number of points in the polygon
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Polygon.addPoint
    

public void addPoint(int  x, int  y)

Appends a point to this polygon.

If an operation that calculates the bounding box of this polygon (getBoundingBox (II-§1.35.7) 
or inside (II-§1.35.8)) has already been performed, this method updates the bounding box.

Parameters:

x- the x coordinate of the point
y- the y coordinate of the point
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Polygon.getBoundingBox
    

public Rectangle getBoundingBox()

Returns:

the smallest rectangle than contains this polygon.
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Polygon.inside
    

public boolean inside(int  x, int  y)

Determines if the specified point is inside this polygon. This method uses an even-odd 
insideness rule (also known as an "alternating rule") to determine whether the point (x,y) is 
inside this polygon.

It is based on code by Hanpeter van Vliet (hvvliet@inter.nl.net).

Parameters:

x- the xcoordinate of the point to be tested
y- the y coordinate of the point to be tested 

Returns:

true if the point (x,y) is inside this polygon; false otherwise.
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§1.36 Class Rectangle
 

public  class  java.awt.Rectangle
    extends  java.lang.Object  (I-§1.12)
{
        // Fields
    public int height; §1.36.1
    public int width; §1.36.2
    public int x;§1.36.3
    public int y;§1.36.4

        // Constructors
    public Rectangle();§1.36.5
    public Rectangle(Dimension  d);§1.36.6
    public Rectangle(int  width, int  height); §1.36.7
    public Rectangle(int  x, int  y, int  width, int height); §1.36.8
    public Rectangle(Point  p); §1.36.9
    public Rectangle(Point  p, Dimension  d); §1.36.10

        // Methods
    public void add(int  newx, int  newy); §1.36.11
    public void add(Point  pt); §1.36.12
    public void add(Rectangle  r); §1.36.13
    public boolean equals(Object  obj); §1.36.14
    public void grow(int  h, int  v); §1.36.15
    public int hashCode(); §1.36.16
    public boolean inside(int  x, int  y); §1.36.17
    public Rectangle intersection(Rectangle  r); §1.36.18
    public boolean intersects(Rectangle  r); §1.36.19
    public boolean isEmpty();§1.36.20
    public void move(int  x, int  y); §1.36.21
    public void reshape(int  x, int  y, int  width, int height); §1.36.22
    public void resize(int  width, int  height); §1.36.23
    public String toString();§1.36.24
    public void translate(int  dx, int  dy); §1.36.25
    public Rectangle union(Rectangle  r); §1.36.26
}

A rectangle specifies an area defined by its top-left (x, y) coordinate, its width and its height.
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Rectangle.height
    

public int height

The height of the rectangle.
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Rectangle.width
    

public int width

The width of the rectangle.
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Rectangle.x
    

public int x

The x coordinate of the top-left corner of the rectangle.
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Rectangle.y
    

public int y

The y coordinate of the top-left corner of the rectangle.
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Rectangle.Rectangle
    

public Rectangle()

Constructs a new rectangle whose top-left corner is (0, 0), and whose width and height are 
0.

public Rectangle(Dimension  d)

Constructs a new rectangle whose top-left corner is (0, 0) and whose width and height are 
specified by the dimension argument.

Parameters:

d- the width and height

public Rectangle(int  width, int  height)

Constructs a new rectangle whose top-left corner is (0, 0) and whose width and height are 
the specified arguments.

Parameters:

width- the width of the rectangle
height- the height of the rectangle

public Rectangle(int  x, int  y, int  width, int  height)

Constructs a new rectangle whose top-left corner is (x, y) and whose width and height are 
the specified arguments.

Parameters:

x- the x coordinate
y- the y coordinate



width- the width of the rectangle
height- the height of the rectangle

public Rectangle(Point  p)

Constructs a new rectangle whose top-left corner is the specified point argument and whose 
width and height are 0.

Parameters:

p- the top-left corner of the rectangle

public Rectangle(Point  p, Dimension  d)

Constructs a new rectangle whose top-left corner is the specified point argument and whose 
width and height are specified by the dimension argument.

Parameters:

p- the top-left corner of the rectangle
d- the width and height
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Rectangle.add
    

public void add(int  newx, int  newy)

Adds the point (newx, newy) to this rectangle. 

This rectangle is modified to be the smallest rectangle that contains both this rectangle and the 
point.

Parameters:

newx- the x coordinate of the new point
newy- the y coordinate of the new point

public void add(Point  pt)

Adds the point to this rectangle. 

This rectangle is modified to be the smallest rectangle that contains both this rectangle and the 
point.

Parameters:

pt- a point

public void add(Rectangle  r)

Adds the rectangle argument to this rectangle. 

This rectangle is modified to be the smallest rectangle that contains both rectangles.

Parameters:



r- a rectangle
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Rectangle.equals
    

public boolean equals(Object  obj)

The result is true if the argument is not null and is a Rectangle object that has the same top-
left corner, width, and height as this object.

Parameters:

obj- the object to compare with

Returns:

true if the objects are the same; false otherwise.

Overrides:

equals in class Object    (I-§1.12.3).
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Rectangle.grow
    

public void grow(int  h, int  v)

Modifies the rectangle so that it is h units larger on both the left and right side, and v units larger
at both the top and bottom.

The new rectangle has (x - h, y - v) as its top-left corner, a width of x + 2h and a height
of y + 2v.

Parameters:

h- the horizontal expansion
v- the vertical expansion
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Rectangle.hashCode
    

public int hashCode()

Returns:

a hash code value for this object. 
Overrides:

hashCode in class Object    (I-§1.12.6).
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Rectangle.inside
    

public boolean inside(int  x, int  y)

Checks if the specified point lies inside this rectangle.

Parameters:

x- the x coordinate
y- the y coordinate

Returns:

true if the point (x, y) is inside this rectangle; false otherwise.
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Rectangle.intersection
    

public Rectangle intersection(Rectangle  r)

Parameters:

r- a rectangle
Returns:

the largest rectangle contained in both the rectangle argument and in this rectangle.
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Rectangle.intersects
    

public boolean intersects(Rectangle  r)

Determines if this rectangle and the rectangle argument intersect. Two rectangles insersect if 
their intersection is non-empty.

Parameters:

r- a rectangle
Returns:

true if the rectangle argument and this rectangle insersect; false otherwise.
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Rectangle.isEmpty
    

public boolean isEmpty()

Determines if this rectangle is empty. A rectangle is empty if its width or its height is less than or
equal to zero.

Returns:

true if this rectangle is empty; false otherwise.
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Rectangle.move
    

public void move(int  x, int  y)

Moves this rectangle so that its new top-left corner is the specified (x, y) coordinate.

Parameters:

x- the new x coordinate
y- the new y coordinate
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Rectangle.reshape
    

public void reshape(int  x, int  y, int  width, int  height)

Reshapes this rectangle so that its new top-left corner is the specified (x, y) coordinate and 
its new width and height are the specified arguments.

Parameters:

x- the new x coordinate
y- the new y coordinate
width- the new width
height- the new height
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Rectangle.resize
    

public void resize(int  width, int  height)

Resizes this rectangle so that its new width and height are the indicated arguments.

Parameters:

width- the new width
height- the new height
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Rectangle.toString
    

public String toString()

Returns:

a string representation of this rectangle.

Overrides:

toString in class Object    (I-§1.12.9).

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Rectangle.translate
    

public void translate(int  dx, int  dy)

Translates this rectangle by dx to the right and dy downward so that its top-left corner is now 
point (x + dx, y + dy), where it had been the point (x, y).

Parameters:

dx- the amount to move the rectangle to the right

dy- the amount to move the rectangle downward
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Rectangle.union
    

public Rectangle union(Rectangle  r)

Computes the union of this rectangle with the argument rectangle.

Parameters:

r- a rectangle
Returns:

the smallest rectangle containing both the rectangle argument and this rectangle.
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§1.37 Class Scrollbar
 

public  class  java.awt.Scrollbar
    extends  java.awt.Component  (II-§1.10)
{
        // Fields
    public final static int HORIZONTAL; §1.37.1
    public final static int VERTICAL; §1.37.2

        // Constructors
    public Scrollbar();§1.37.3
    public Scrollbar(int  orientation); §1.37.4
    public Scrollbar(int  orientation, int  value, §1.37.5
                 int  visible, int  minimum, int  maximum);

        // Methods
    public void addNotify(); §1.37.6
    public int getLineIncrement(); §1.37.7
    public int getMaximum(); §1.37.8
    public int getMinimum(); §1.37.9
    public int getOrientation(); §1.37.10
    public int getPageIncrement(); §1.37.11
    public int getValue(); §1.37.12
    public int getVisible(); §1.37.13
    protected String paramString();§1.37.14
    public void setLineIncrement(int  l);§1.37.15
    public void setPageIncrement(int  l);§1.37.16
    public void setValue(int  value); §1.37.17
    public void setValues(int  value, int  visible, §1.37.18
                            int  minimum, int  maximum);
}

A scroll bar provides a convenient means of allowing a user to select from a range of values. For 
example, the following three scrollbars could be used to pick the each of the red, green, and blue 
components of a color{ewc msdncd, EWGraphic, AWT0fh 0 /a "sunref.BMP"}:
Each scroll bar was created with the code like the following:

redSlider=new Scrollbar(Scrollbar.VERTICAL, 0, 1, 0, 255);
add(redSlider);

Alternatively, a scroll bar can represent a range of values. For example, if using a scroll bar for 
scrolling through text, the width of the "bubble" can represent the amount of text visible. Here is an 
example of a scrollbar representing a range:{ewc msdncd, EWGraphic, AWT0fh 1 /a 
"sunref.BMP"} 
The value range represented by the bubble is the visible amount of the scroll bar.



The code to produce the above scroll bar is 

ranger = new Scrollbar(Scrollbar.HORIZONTAL, 0, 64, 0, 255);
add(ranger);

Note that the maximum value above, 255, is the maximum value for the "left side" of the scroll bar. 

In addition, whenever the user changes the value of the scroll bar, AWT sends one of the following 
five events to the user: 

· a scroll absolute event (§5.14.28) if the user drags the bubble
· a scroll line down (§5.14.29) event if the user clicks in the right arrow of a horizontal scroll bar or

the bottom arrow of a vertical scroll bar
· a scroll line up event (II-§1.14.30) if the user clicks in the left arrow of a horizontal scroll bar 

or the top arrow of a vertical scroll bar
· a scroll page down (§5.14.31) event if the user clicks to the right of the bubble in a horizontal 

scroll bar or below the bubble in a vertical scroll bar
· a scroll page up (II-§1.14.32) event if the user clicks to the left of the bubble in a horizontal 

scroll bar or above the bubble in a vertical scroll bar
    

The event's target is the scroll bar, and its object is an Integer (I-§1.8) giving the value 
represented by the scroll bar.

If an application wants to perform some action when the value in a scroll bar is changed, it must 
override handleEvent method of the scroll bar or of one of its containing windows. The code to 
perform that should be of the following form:

public boolean handleEvent(Event event) {
       if (event.target == scrollbar) { 
               do something
               return true;
       } else {
               return super.handleEvent(event);
       }
}    

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Scrollbar.HORIZONTAL
    

public final static int HORIZONTAL = 0

Constant indicating to construct a horizontal scroll bar.
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Scrollbar.VERTICAL
    

public final static int VERTICAL = 1

Constant indicating to construct a vertical scroll bar.
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Scrollbar.Scrollbar
    

public Scrollbar()

Constructs a new vertical scroll bar.

public Scrollbar(int  orientation)

Constructs a new scroll bar with the specified orientation.

The orientation argument must be one of the two values, Scrollbar.HORIZONTAL or (II-
§1.37.1) Scrollbar.VERTICAL    (II-§1.37.2), indicating a horizontal or vertical scroll bar, 
respectively.

Parameters:

orientation- indicates the orientation of the scroll bar
Throws

IllegalArgumentException    (I-§1.32)
When an illegal orientation is given.

public Scrollbar(int  orientation, int  value, int  visible, int  minimum, 
int  maximum)

Constructs a new scroll bar with the specified orientation, initial value, page size, and minumum
and maximum values.

The orientation argument must be one of the two values Scrollbar.HORIZONTAL or (II-
§1.37.1) Scrollbar.VERTICAL    (II-§1.37.2), indicating a horizontal or vertical scroll bar, 
respectively.

If the specified maximum value is less than the minimum value, it is changed to be the same as
the minimum value. If the initial value is lower than the minimum value, it is changed to be the 
minimum value; if it is greater than the maximum value, it is changed to be the maximum value.



Parameters:

orientation- indicates the orientation of the scroll bar
value- the initial value of the scroll bar
visible- the size represented by the bubble in the scroll bar; the scroll bar uses this value 
when paging up or down by a page.

minimum- the minimum value of the scroll bar

maximum- the maximum value of the scroll bar

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Scrollbar.addNotify
    

public void addNotify()

This method calls the createScrollbar method (II-§1.41.18) of this object's toolkit (II-
§1.10.20) in order to create a ScrollbarPeer (II-§3.18) for this button. This peer allows the 
application to change the look of a scroll bar without changing its functionality.

Most applications do not call this method directly.

Overrides:

addNotify in class Component    (II-§1.10.2).
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Scrollbar.getLineIncrement
    

public int getLineIncrement()

Determines the line increment of this scroll bar, which is the amount that is added or subtracted 
from this scroll bar's value when the user clicks the down or up gadget.

Returns:

the line increment of this scroll bar.

See Also:

setLineIncrement    (II-§1.37.15).
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Scrollbar.getMaximum
    

public int getMaximum()

Returns:

the maximum value of this scroll bar.

See Also:

getMinimum    (II-§1.37.9)
getValue    (II-§1.37.12).
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Scrollbar.getMinimum
    

public int getMinimum()

Returns:

the maximum value of this scroll bar.

See Also:

getMaximum    (II-§1.37.8)
getValue    (II-§1.37.12).
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Scrollbar.getOrientation
    

public int getOrientation()

Determines the orientation of this scroll bar. The value returned is either HORIZONTAL (II-
§1.37.1) or VERTICAL (II-§1.37.2).

Returns:

the orientation of this scroll bar.
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Scrollbar.getPageIncrement
    

public int getPageIncrement()

Determines the page increment of this scroll bar, which is the amount that is added to or 
subtracted from this scroll bar' value when the user clicks the page down or page up gadget.

Returns:

the page increment for this scroll bar.

See Also:

getsetPageIncrement    (II-§1.37.16).
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Scrollbar.getValue
    

public int getValue()

Returns:

the current value of this scroll bar.

See Also:

getMinimum    (II-§1.37.9)
getMaximum    (II-§1.37.8).
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Scrollbar.getVisible
    

public int getVisible()

Determines the "visible" amount of this scroll bar, which is the range of values represented by 
the width of the bubble in this scroll bar.

Returns:

the "visible" amount of this scroll bar.
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Scrollbar.paramString
    

protected String paramString()

Returns the parameter string representing the state of this scroll bar. This string is useful for 
debugging.

Returns:

the parameter string of this scroll bar.

Overrides:

paramString in class Component    (II-§1.10.51).
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Scrollbar.setLineIncrement
    

public void setLineIncrement(int  l)

Sets the line increment of this scroll bar.

The line increment is the value that is added to or subtracted from the value of this scroll bar 
when the user clicks the line down or line up gadget.

Parameters:

l- the new line increment

See Also:

getLineIncrement    (II-§1.37.7).
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Scrollbar.setPageIncrement
    

public void setPageIncrement(int  l)

Sets the page increment of this scroll bar.

The page increment is the value that is added to or subtracted from the value of the scroll bar 
when the user clicks the page down or page up gadget.

Parameters:

l- the new page increment

See Also:

getPageIncrement    (II-§1.37.11).
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Scrollbar.setValue
    

public void setValue(int  value)

Sets the value of this scroll bar to the specified value. If the specified value is below this scroll 
bar's current minimum or above the current maximum, it becomes the minimum or maximum 
value, respectively.

Parameters:

value- the new value of this scroll bar
See Also:

getValue    (II-§1.37.12).
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Scrollbar.setValues
    

public void setValues(int  value, int  visible, 
int  minimum, int  maximum)

Sets several parameters of this scroll bar simultaneously.

Parameters:

value- the value of this scroll bar
visible- the amount visible per page

minimum- the minimum value of this scroll bar

maximum- the maximum value of this scroll bar
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§1.38 Class TextArea
 

public  class  java.awt.TextArea
    extends  java.awt.TextComponent  (II-§1.39)
{
        // Constructors
    public TextArea(); §1.38.1
    public TextArea(int  rows, int  cols); §1.38.2
    public TextArea(String  text); §1.38.3
    public TextArea(String  text, int  rows, int cols); §1.38.4

        // Methods
    public void addNotify(); §1.38.5
    public void appendText(String  str); §1.38.6
    public int getColumns(); §1.38.7
    public int getRows(); §1.38.8
    public void insertText(String  str, int  pos); §1.38.9
    public Dimension minimumSize();§1.38.10
    public Dimension minimumSize(int  rows, int  cols); §1.38.11
    protected String paramString();§1.38.12
    public Dimension preferredSize(); §1.38.13
    public Dimension preferredSize(int  rows, int  cols); §1.38.14
    public void replaceText(String  str, int  start, int  end); §1.38.15
}

A text area is a multiline area for displaying text. It can be set to allow editing or to be read-only.

For example, the following code:

new TextArea("Hello", 5, 40);

produces the text area shown below:

{ewc msdncd, EWGraphic, AWT0fi 0 /a "sunref.BMP"}.
When1the text area receives or loses the focus, AWT sends a "got focus" (II-§1.14.12) or "lost 
focus" (II-§1.14.20) event to the text area. An application should override the gotfocus method 
(II-§1.10.21) or the lostFocus method (II-§1.10.39) of the text area in order to cause some 
action to occur.

Most user interfaces use an external event (such as clicking on a button) to trigger an action on the 
text area.
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TextArea.TextArea
    

public TextArea()

Constructs a new text area. 

public TextArea(int  rows, int  cols)

Constructs a new text area with the specified number of rows and columns.

Parameters:

rows- the number of rows

cols- the number of columns

public TextArea(String  text)

Constructs a new text area with the specified text displayed. 

Parameters:

text- the text to be displayed

public TextArea(String  text, int  rows, int  cols)

Constructs a new TextArea with the specified text, and the specified number of rows and 
columns.

Parameters:

text- the text to be displayed
rows- the number of rows

cols- the number of columns
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TextArea.addNotify
    

public void addNotify()

This method calls the createTextArea method (II-§1.41.19) of this object's toolkit (II-
§1.10.20) in order to create a TextAreaPeer    (II-§3.19) for this text area. This peer allows 
the application to change the look of a text area without changing its functionality.

Most applications do not call this method directly.

Overrides:

addNotify in class Component    (II-§1.10.2).
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TextArea.appendText
    

public void appendText(String  str)

Appends the given text to this text area's current text.

Parameters:

str- the text to append
See Also:

insertText    (II-§1.38.9).
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TextArea.getColumns
    

public int getColumns()

Returns:

the number of columns in this text area.
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TextArea.getRows
    

public int getRows()

Returns:

the number of rows in this text area.
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TextArea.insertText
    

public void insertText(String  str, int  pos)

Inserts the specified text at the specified position in this text area.

Parameters:

str- the text to insert
pos- the position at which to insert the text

See Also:

setText in class    TextComponent    (II-§1.39.11)
replaceText    (II-§1.38.15).

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



TextArea.minimumSize
    

public Dimension minimumSize()

Determines the minimum size of this text area. If the application has specified both the number 
of rows and the number of columns for this text area, and both are greater than zero, then the 
text area's peer's minimumSize method (II-§3.19.2) is called with the number of rows and 
columns in order to determine the minimum size.

If the text area does not have a peer, or if the number of rows or number of columns specified 
by the application is less than or equal to zero, the superclass's minimumSize method (II-
§1.10.40) is called to determine the minimum size.

Returns:

the minimum dimensions needed for this text area.

Overrides:

minimumSize in class Component    (II-§1.10.40).

public Dimension minimumSize(int  rows, int  cols)

Determines the minimum size of a text area with the specified number of rows and columns. 
This text area's peer's minimumSize method (II-§3.19.2) is called with the number of rows 
and columns in order to determine the minimum size.

If this text area does not have a peer, the superclass's minimumSize method (II-§1.10.40) is
called to determine the minimum size.

Parameters:

rows- the number of rows

cols- the number of columns

Returns:

the minimum dimensions needed to display the text area with the specified number of rows and
columns.
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TextArea.paramString
    

protected String paramString()

Returns the parameter string representing the state of this text area. This string is useful for 
debugging.

Returns:

the parameter string of this text area.

Overrides:

paramString in class TextComponent    (II-§1.39.6).
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TextArea.preferredSize
    

public Dimension preferredSize()

Determines the preferred size of this text area. If the application has specified both the number 
of rows and the number of columns for this text area, and both are greater than zero, then the 
text area's peer's preferredSize method (II-§3.19.3) is called with the number of rows and 
columns in order to determine the preferred size.

If this text area does not have a peer, or if the number of rows or number of columns specified 
by the application is less than or equal to zero, the superclass's preferredSize method (II-
§1.10.53) is called to determine the preferred size.

Returns:

the preferred dimensions needed for this text area.

Overrides:

preferredSize in class Component    (II-§1.10.53).

public Dimension preferredSize(int  rows, int  cols)

Determines the preferred size of a text area with the specified number of rows and columns. 
This text area's peer's preferredSize method (II-§3.19.3) is called with the number of rows 
and columns in order to determine the preferred size.

If this text area does not have a peer the superclass's preferredSize method (II-§1.10.53) is 
called to determine the preferred size.

Parameters:

rows- the number of rows

cols- the number of columns

Returns:

the preferred dimensions needed to display the text area with the specified number of rows and
columns.
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TextArea.replaceText
    

public void replaceText(String  str, int  start, int  end)

Replaces the text in the text area from the start (inclusive) index to the end (exclusive) index 
with the new text specified.

Parameters:

str- the replacement text

start- the start position
end- the end position

See Also:

insertText    (II-§1.38.9).
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Footnotes
    

1In Java 1.0, the AWT does not send mouse, keyboard, or focus events to a text area. In Java 1.1, 
the AWT sends the text area all mouse, keyboard, and focus events that occur over it.
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§1.39 Class TextComponent
 

public  class  java.awt.TextComponent
    extends  java.awt.Component  (II-§1.10)
{
        // Methods
    public String getSelectedText(); §1.39.1
    public int getSelectionEnd(); §1.39.2
    public int getSelectionStart();§1.39.3
    public String getText(); §1.39.4
    public boolean isEditable(); §1.39.5
    protected String paramString();§1.39.6
    public void removeNotify(); §1.39.7
    public void select(int  selStart, int  selEnd); §1.39.8
    public void selectAll(); §1.39.9
    public void setEditable(boolean  t); §1.39.10
    public void setText(String  t);§1.39.11
}

A text component is the superclass of any component that allows the editing of some text.
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TextComponent.getSelectedText
    

public String getSelectedText()

Returns:

the selected text in this text component.

See Also:

setText    (II-§1.39.11).
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TextComponent.getSelectionEnd
    

public int getSelectionEnd()

Returns:

selected text's end position in this text component.
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TextComponent.getSelectionStart
    

public int getSelectionStart()

Returns:

the selected text's start position in this text component.
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TextComponent.getText
    

public String getText()

Returns:

the text of this text component.

See Also:

setText    (II-§1.39.11).
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TextComponent.isEditable
    

public boolean isEditable()

Returns:

true if this text component is editable; false otherwise.

See Also:

setEditable    (II-§1.39.10).
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TextComponent.paramString
    

protected String paramString()

Returns the parameter string representing the state of this text component. This string is useful 
for debugging.

Returns:

the parameter string of this text component.

Overrides:

paramString in class Component    (II-§1.10.51).
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TextComponent.removeNotify
    

public void removeNotify()

Notifies this text component to destroy its peer.

Overrides:

removeNotify in class Component    (II-§1.10.58).
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TextComponent.select
    

public void select(int  selStart, int  selEnd)

Selects the text in this text component found from the specified start (inclusive) index to the 
specified end index (exclusive).

Parameters:

selStart- the start position of the text to select
selEnd- the end position of the text to select
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TextComponent.selectAll
    

public void selectAll()

Selects all the text in this text component.
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TextComponent.setEditable
    

public void setEditable(boolean  t)

If the boolean argument is true, this text component becomes user editable. If the flag is 
false, the user cannot change the text of this text component.

Parameters:

t- a flag indicating whether the text component should become user editable

See Also:

isEditable    (II-§1.39.5).
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TextComponent.setText
    

public void setText(String  t)

Sets the text of this text component to be the specified text.

Parameters:

t- the new text
See Also:

getText    (II-§1.39.4).
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§1.40 Class TextField
 

public  class  java.awt.TextField
    extends  java.awt.TextComponent  (II-§1.39)
{
        // Constructors
    public TextField();§1.40.1
    public TextField(int  cols); §1.40.2
    public TextField(String  text);§1.40.3
    public TextField(String  text, int  cols); §1.40.4

        // Methods
    public void addNotify(); §1.40.5
    public boolean echoCharIsSet();§1.40.6
    public int getColumns(); §1.40.7
    public char getEchoChar(); §1.40.8
    public Dimension minimumSize();§1.40.9
    public Dimension minimumSize(int  cols); §1.40.10
    protected String paramString();§1.40.11
    public Dimension preferredSize(); §1.40.12
    public Dimension preferredSize(int  cols); §1.40.13
    public void setEchoCharacter(char  c); §1.40.14
}

A text field is a component that presents the user with a single editable line of text.

For example, the following code:

TextField tf1, tf2, tf3, tf4; 
// a blank text field
tf1 = new TextField();                      
// blank field of 20 columns
tf2 = new TextField(20);                  
// Predefined text displayed
tf3 = new TextField("Hello!");
// Predefined text in 30 columns
tf4 = new TextField("Hello", 30);

produces the text fields shown below:
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Every time the user types a key1in the text field, AWT sends a key press event (II-§1.14.15) and 
a key release event (II-§1.14.16) to the text field. These event's target field is the button, and 
their key field is the key typed.

In addition, whether the user types the return key, AWT sends an action event (II-§1.14.11) to the 



text field. This event's target is the text field, and its object is the string contents of the text field; 
the string will not have a return character as its last character. An application should override the 
action method (II-§1.10.1) of the text field or of one of its containing windows in order to cause 
some action to occur.
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TextField.TextField
    

public TextField()

Constructs a new text field.

public TextField(int  cols)

Constructs a new text field the specified number of characters wide.

Parameters:

cols- the number of characters 

public TextField(String  text)

Constructs a new text field initialized with the specified text.

Parameters:

text- the text to be displayed

public TextField(String  text, int  cols)

Constructs a new text field initialized with the specified text and wide enough to hold the 
specified number of characters.

Parameters:

text- the text to be displayed
cols- the number of characters
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TextField.addNotify
    

public void addNotify()

This method calls the createTextField method (II-§1.41.20) of this object's toolkit (II-
§1.10.20) in order to create a TextFieldPeer    (II-§3.21) for this text field. This peer allows 
the application to change the look of a text field without changing its functionality.

Most applications do not call this method directly.

Overrides:

addNotify in class Component    (II-§1.10.2).
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TextField.echoCharIsSet
    

public boolean echoCharIsSet()

Returns:

true if this text field has a character set for echoing; false otherwise.

See Also:

setEchoCharacter    (II-§1.40.14)
getEchoChar    (II-§1.40.8).
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TextField.getColumns
    

public int getColumns()

Returns:

the number of columns in this text field.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



TextField.getEchoChar
    

public char getEchoChar()

Returns:

the echo character for this text field.

See Also:

setEchoCharacter    (II-§1.40.14)
echoCharIsSet    (II-§1.40.6).
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TextField.minimumSize
    

public Dimension minimumSize()

Determines the minimum size of this text field. If the application has specified the number of 
columns for this text field, and it is greater than zero, then this text field's peer's minimumSize 
method (II-§3.21.1)is called with the number columns in order to determine the minimum 
size.

If this text field does not have a peer, or if the number of columns specified by the application is 
less than or equal to zero, the superclass's minimumSize method (II-§1.10.40) is called to 
determine the minimum size.

Returns:

the minimum dimensions needed for this text area.

Overrides:

minimumSize in class Component    (II-§1.10.40).

public Dimension minimumSize(int  cols)

Determines the minimum size of a text field with the specified number of columns. This text 
field's peer's minimumSize method (II-§3.21.1) is called with the number of columns in order
to determine the minimum size.

If this text field does not have a peer the superclass's minimumSize method (II-§1.10.40) is 
called to determine the minimum size.

Parameters:

cols- the number of columns

Returns:

the minimum dimensions needed to display a text area with the specified number of columns.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



TextField.paramString
    

protected String paramString()

Returns the parameter string representing the state of this text field. This string is useful for 
debugging.

Returns:

the parameter string of this text field.

Overrides:

paramString in class TextComponent    (II-§1.39.6).
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TextField.preferredSize
    

public Dimension preferredSize()

Determines the preferred size of this text field. If the application has specified the number of 
columns for this text field, and if it is greater than zero, then this text field's peer's preferredSize 
method (II-§3.21.2) is called with the number of columns in order to determine the preferred
size.

If this text field does not have a peer, or if the number of columns specified by the application is 
less than or equal to zero, the superclass's preferredSize method (II-§1.10.53) is called to 
determine the preferred size.

Returns:

the preferred dimensions needed for this text field.

Overrides:

preferredSize in class Component    (II-§1.10.53).

public Dimension preferredSize(int  cols)

Determines the preferred size of a text field with the specified number of columns. This text 
field's peer's preferredSize method (II-§3.21.2) is called with the number columns in order to
determine the preferred size.

If this text field does not have a peer the superclass's preferredSize method (II-§1.10.53) is 
called to determine the preferred size.

Parameters:

cols- the number of columns

Returns:

the preferred dimensions needed to display the text field with the specified number of columns.
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TextField.setEchoCharacter
    

public void setEchoCharacter(char  c)

Sets the echo character for this text field. Any character that the user types in the text field is 
echoed in this text field as the echo character.

An echo character is useful for fields where the user input shouldn't be echoed to the screen 
such as in the case of a text field for typing in a password.

Parameters:

c- the echo character for this text field
See Also:

echoCharIsSet    (II-§1.40.6)
getEchoChar    (II-§1.40.8).
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Footnotes
    

1In Java 1.0, the AWT does not send mouse or focus events to a text area. In Java 1.1, the AWT 
sends the text area all mouse, keyboard, and focus events that occur over it.
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§1.41 Class Toolkit
 

public  abstract  class  java.awt.Toolkit
    extends  java.lang.Object  (I-§1.12)
{
        // Constructors
    public Toolkit(); §1.41.1

        // Methods
    public abstract int§1.41.2
        checkImage(Image  image, int  width, int height, 
                                      ImageObserver  observer);
    protected abstract ButtonPeer §1.41.3
        createButton(Button  target);
    protected abstract CanvasPeer §1.41.4
        createCanvas(Canvas  target);
    protected abstract CheckboxPeer§1.41.5
        createCheckbox(Checkbox  target);
    protected abstract CheckboxMenuItemPeer §1.41.6
        createCheckboxMenuItem(CheckboxMenuItem  target);
    protected abstract ChoicePeer §1.41.7
        createChoice(Choice  target);
    protected abstract DialogPeer §1.41.8
        createDialog(Dialog  target);
    protected abstract FileDialogPeer §1.41.9
        createFileDialog(FileDialog  target);
    protected abstract FramePeer createFrame(Frame  target);§1.41.10
        public abstract Image§1.41.11
        createImage(ImageProducer  producer);
    protected abstract LabelPeer createLabel(Label  target);§1.41.12
        protected abstract ListPeer createList(List  target); §1.41.13
        protected abstract MenuPeer createMenu(Menu  target); §1.41.14
    protected abstract MenuBarPeer §1.41.15
        createMenuBar(MenuBar  target);
    protected abstract MenuItemPeer§1.41.16
        createMenuItem(MenuItem  target);
    protected abstract PanelPeer createPanel(Panel  target);§1.41.17
        protected abstract ScrollbarPeer §1.41.18
        createScrollbar(Scrollbar  target);
    protected abstract TextAreaPeer§1.41.19
        createTextArea(TextArea  target);
    protected abstract TextFieldPeer §1.41.20
        createTextField(TextField  target);
    protected abstract WindowPeer §1.41.21
        createWindow(Window  target);
    public abstract ColorModel getColorModel();§1.41.22



    public static Toolkit getDefaultToolkit(); §1.41.23
    public abstract String[] getFontList(); §1.41.24
    public abstract FontMetrics §1.41.25
        getFontMetrics(Font  font);
    public abstract Image getImage(String  filename);§1.41.26
    public abstract Image getImage(URL  url); §1.41.27
    public abstract int getScreenResolution(); §1.41.28
    public abstract Dimension getScreenSize(); §1.41.29
    public abstract boolean §1.41.30
        prepareImage(Image  image, int  width, int  height,
                                  ImageObserver  observer);
    public abstract void sync(); §1.41.31
}

This class is the abstract superclass of all actual implementations of the Abstract Window Toolkit. 
Subclasses of the class are used to bind the various components to particular native toolkit 
implementations.

Most applications should not call any of the methods is this class directly. These methods are called 
by the addNotify methods of the various components in the Abstract Window Toolkit.
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Toolkit.Toolkit
    

public Toolkit()

The default constructor for a toolkit.
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Toolkit.checkImage
    

public abstract int

checkImage(Image  image, int  width, int  height, ImageObserver  observer)

If the width and height arguments are both -1, this method returns the status of the 
construction of a screen representation of the specified image in this toolkit. Otherwise, this 
method returns the status of the construction of a scaled representation of the specified image
at the specified width and height.

This method does not cause the image to begin loading. An application must use the 
prepareImage (II-§1.41.30) method to force the loading of an image.

This toolkit method is used by the checkImage methods (II-§1.10.4, §1.10.5) of 
Component.

Information on the flags returned by this method can be found in II-§2.11. 

Parameters:

image- the image whose status is being checked

width- the width of the scaled version to check the status of
height- the height of the scaled version to check the status of
observer- the ImageObserver object to be notified as the image is being prepared

Returns:

the bitwise inclusive OR of the ImageObserver (II-§2.11) flags indicating what information 
about the image is available.
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Toolkit.createButton
    

protected abstract ButtonPeer createButton(Button  target)

Parameters:

target- the button to be implemented

Returns:

this toolkit's implementation of a Button (II-§1.2).
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Toolkit.createCanvas
    

protected abstract CanvasPeer createCanvas(Canvas  target)

Parameters:

target- the canvas to be implemented

Returns:

this toolkit's implementation of a Canvas (II-§1.3).
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Toolkit.createCheckbox
    

protected abstract CheckboxPeer

createCheckbox(Checkbox  target)

Parameters:

target- the check box to be implemented

Returns:

this toolkit's implementation of a Checkbox (II-§1.5).
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Toolkit.createCheckboxMenuItem
    

protected abstract CheckboxMenuItemPeer

createCheckboxMenuItem(CheckboxMenuItem  target)

Parameters:

target- the check box menu item to be implemented

Returns:

this toolkit's implementation of a CheckboxMenuItem      (II-§1.7).
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Toolkit.createChoice
    

protected abstract ChoicePeer createChoice(Choice  target)

Parameters:

target- the choice list to be implemented

Returns:

this toolkit's implementation of a Choice    (II-§1.8).
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Toolkit.createDialog
    

protected abstract DialogPeer createDialog(Dialog  target)

Parameters:

target- the dialog window to be implemented

Returns:

this toolkit's implementation of a Dialog    (II-§1.12).
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Toolkit.createFileDialog
    

protected abstract FileDialogPeer

createFileDialog(FileDialog  target)

Parameters:

target- the file dialog window to be implemented

Returns:

this toolkit's implementation of a FileDialog    (II-§1.15).
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Toolkit.createFrame
    

protected abstract FramePeer createFrame(Frame  target)

Parameters:

target- the frame to be implemented

Returns:

this toolkit's implementation of a Frame    (II-§1.19).
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Toolkit.createImage
    

public abstract Image createImage(ImageProducer  producer)

Parameters:

target- the image to be implemented

Returns:

this toolkit's implementation of an Image    (II-§1.24).
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Toolkit.createLabel
    

protected abstract LabelPeer createLabel(Label  target)

Parameters:

target- the label to be implemented

Returns:

this toolkit's implementation of a Label    (II-§1.26).
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Toolkit.createList
    

protected abstract ListPeer createList(List  target)

Parameters:

target- the scrolling list to be implemented

Returns:

this toolkit's implementation of a List    (II-§1.27).
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Toolkit.createMenu
    

protected abstract MenuPeer createMenu(Menu  target)

Parameters:

target- the menu to be implemented

Returns:

this toolkit's implementation of a Menu    (II-§1.29).
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Toolkit.createMenuBar
    

protected abstract MenuBarPeer

createMenuBar(MenuBar  target)

Parameters:

target- the menu bar to be implemented

Returns:

this toolkit's implementation of a MenuBar    (II-§1.30).
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Toolkit.createMenuItem
    

protected abstract MenuItemPeer

createMenuItem(MenuItem  target)

Parameters:

target- the menu item to be implemented

Returns:

this toolkit's implementation of a MenuItem    (II-§1.32).
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Toolkit.createPanel
    

protected abstract PanelPeer createPanel(Panel  target)

Parameters:

target- the panel to be implemented

Returns:

this toolkit's of a Panel    (II-§1.33).

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Toolkit.createScrollbar
    

protected abstract ScrollbarPeer

createScrollbar(Scrollbar  target)

Parameters:

target- the scroll bar to be implemented

Returns:

this toolkit's implementation of a ScrollBar    (II-§1.37).
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Toolkit.createTextArea
    

protected abstract TextAreaPeer

createTextArea(TextArea  target)

Parameters:

target- the text area to be implemented

Returns:

this toolkit's implementation of a TextArea    (II-§1.38).
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Toolkit.createTextField
    

protected abstract TextFieldPeer

createTextField(TextField  target)

Parameters:

target- the text field to be implemented

Returns:

this toolkit's implementation of a TextField    (II-§1.40).
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Toolkit.createWindow
    

protected abstract WindowPeer createWindow(Window  target)

Parameters:

target- the window to be implemented

Returns:

this toolkit's implementation of a Window    (II-§1.42).
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Toolkit.getColorModel
    

public abstract ColorModel getColorModel()

Determine's the color model of this toolkit's screen.

The ColorModel (II-§2.1) is an abstract class that encapsulates how to translate between pixel
values of an image and its red, green, blue, and alpha components.

This toolkit method is used by the getColorModel method (II-§1.10.13) of Component.

Returns:

the color model of the tookit's screen.
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Toolkit.getDefaultToolkit
    

public static Toolkit getDefaultToolkit()

Gets the default toolkit. 

If there is a system property named "awt.toolkit", that property is treated as the name of a class 
that is a subclass of Toolkit.

If the system property does not exist, then the default toolkit used is the class named 
"sun.awt.motif.MToolkit", which is a motif implementation of the Abstract Window Toolkit.

Returns:

the default toolkit.

Throws

AWTError    (II-§1.46)
If a toolkit could not be found or could not be instantiated.
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Toolkit.getFontList
    

public abstract String[] getFontList()

Returns:

the names of the available fonts in this toolkit.
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Toolkit.getFontMetrics
    

public abstract FontMetrics getFontMetrics(Font  font)

Parameters:

font- a font
Returns:

the screen metrics of the font argument in this toolkit.
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Toolkit.getImage
    

public abstract Image getImage(String  filename)

Parameters:

filename- a file containing pixel data in a recognized file format
Returns:

an image which gets its pixel data from the specified file.

public abstract Image getImage(URL  url)

Parameters:

url- a URL which specifies an image.

Returns:

an image which gets its pixel data from the specified URL.
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Toolkit.getScreenResolution
    

public abstract int getScreenResolution()

Returns:

this toolkit's screen resolution in dots-per-inch.
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Toolkit.getScreenSize
    

public abstract Dimension getScreenSize()

Returns:

the size of this toolkit's screen in pixels.
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Toolkit.prepareImage
    

public abstract boolean

prepareImage(Image  image, int  width, int  height, ImageObserver  
observer)

Prepares an image for rendering. If the width and height arguments are both -1, this method 
prepares the image for rendering on the default screen; otherwise, this method prepares an 
image for rendering on the default screen at the specified width and height.

The image data is downloaded asynchronously in another thread and an appropriately scaled 
screen representation of the image is generated.

This toolkit method is used by the prepareImage methods (II-§1.10.54, §1.10.55) of 
Component.

Information on the flags returned by this method can be found in II-§2.11. 

Parameters:

image- the image to prepare a screen representation for

width- the width of the desired screen representation
height- the height of the desired screen representation
observer- the ImageObserver object to be notified as the image is being prepared

Returns:

true if the image has already been fully prepared; false otherwise.
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Toolkit.sync
    

public abstract void sync()

Synchronizes this toolkit's graphics state. Some window systems may do buffering of graphics 
events. This method ensures that the display is up to date.
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§1.42 Class Window
 

public  class  java.awt.Window
    extends  java.awt.Container  (II-§1.11)
{
        // Constructors
    public Window(Frame  parent); §1.42.1

        // Methods
    public void addNotify(); §1.42.2
    public void dispose(); §1.42.3
    public Toolkit getToolkit(); §1.42.4
    public final String getWarningString(); §1.42.5
    public void pack();§1.42.6
    public void show();§1.42.7
    public void toBack(); §1.42.8
    public void toFront(); §1.42.9
}

A Window is a top-level window; it has no borders and no menu bar. It could be used, for example, to
implement a pop-up menu. The AWT sends the window all mouse, keyboard, and focus events that 
occur over it.

The default layout for a window is BorderLayout (II-§1.1).
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Window.Window
    

public Window(Frame  parent)

Constructs a new invisible window.

The window behaves as a modal dialog in that it will block input to other application windows 
when shown.

Use the show method (II-§1.42.7) to cause the window to become visible.

Parameters:

parent- the main application frame
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Window.addNotify
    

public void addNotify()

This method calls the createWindow method (II-§1.41.21) of this object's toolkit (II-
§1.10.20) in order to create a WindowPeer    (II-§3.22) for this window. This peer allows the 
application to change the look of a window without changing its functionality.

Most applications do not call this method directly.

Overrides:

addNotify in class Container    (II-§1.11.4).
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Window.dispose
    

public void dispose()

Disposes of this window and any resources used by this window.
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Window.getToolkit
    

public Toolkit getToolkit()

Determines the toolkit of this window. 

The implementation of getToolkit in class Window returns the default toolkit    (II-§1.41.23). 
However subclasses of Window can override this method in order to create their own toolkits.

Returns:

the toolkit of this window.

Overrides:

getToolkit in class Component    (II-§1.10.20).
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Window.getWarningString
    

public final String getWarningString()

Returns the warning string that is displayed with this window. If this window is insecure, the 
warning string is displayed somewhere in the visible area of the window. A window is insecure if
there is a security manager, and its checkTopLevelWindow method (I-§1.15.22) returns 
false when passed this window as an argument.

If the window is secure, then the getWarningString method returns null. If the window is 
insecure, this methods checks for a system property awt.appletWarning and returns the string 
value of that property. If there is no such property, the default warning string is used instead. 
The default warning string is "Warning:    Applet Window."

Returns:

the warning string for this window.
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Window.pack
    

public void pack()

Causes the subcomponents of this window to be laid out at their preferred size.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Window.show
    

public void show()

If this window is not yet visible, make it visible. If this window is already visible, then bring it to 
the front (II-§1.42.9).

Overrides:

show in class Component    (II-§1.10.70).
See Also:

hide in class    Component    (II-§1.10.23).
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Window.toBack
    

public void toBack()

Sends this window to the back.
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Window.toFront
    

public void toFront()

Brings this window to the front.
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§1.43 Interface LayoutManager
 

public  interface  java.awt.LayoutManager
{
        // Methods
    public abstract void addLayoutComponent(String  name, §1.43.1
        Component  comp);
    public abstract void layoutContainer(Container  parent); §1.43.2
        public abstract Dimension §1.43.3
        minimumLayoutSize(Container  parent);
    public abstract Dimension§1.43.4
        preferredLayoutSize(Container  parent);
    public abstract void §1.43.5
        removeLayoutComponent(Component  comp);
}

The LayoutManager interface specifies the methods that all layout managers must implement. 

A layout manager is a class for laying out the components of a Container (II-§1.11)
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LayoutManager.addLayoutComponent
    

public abstract void

addLayoutComponent(String  name, Component  comp)

Adds the specified component to this layout using the indicated tag.

Most applications do not call this method directly. This method is called when a component 
is added to a container using the add(String,    Component) method    (II-§1.11.3).

Parameters:

name- a tag understood by this layout manager 

comp- the component to be added
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LayoutManager.layoutContainer
    

public abstract void layoutContainer(Container  parent)

Lays out the container argument using this layout

This method may reshape the components in the specified target container in order to satisfy
the constraints of this layout manager.

Most applications do not call this method directly. This method is called when a container 
calls its layout method (II-§1.11.11).

Parameters:

parent- the container in which to do the layout.
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LayoutManager.minimumLayoutSize
    

public abstract Dimension

minimumLayoutSize(Container  parent)

Determines the minimum size of the container argument using this layout manager. Most 
applications do not call this method directly. This method is called when a container calls its 
layout method (II-§1.11.11).

Parameters:

parent- the container in which to do the layout
Returns:

the minimum dimensions needed to lay out the subcomponents of the specified container.

See Also:

preferredLayoutSize    (II-§1.43.4).
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LayoutManager.preferredLayoutSize
    

public abstract Dimension

preferredLayoutSize(Container  parent)

Determines the preferred size of the container argument using this layout manager. Most 
applications do not call this method directly. This method is called when a container calls its 
preferredSize method (II-§1.11.17).

Parameters:

parent- the container in which to do the layout
Returns:

the preferred dimensions to lay out the subcomponents of the specified container.

See Also:

minimumLayoutSize    (II-§1.43.3).
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LayoutManager.removeLayoutComponent
    

public abstract void

removeLayoutComponent(Component  comp)

Removes the specified component from this layout.

Most applications do not call this method directly. This method is called when a container 
calls its remove (II-§1.11.19) or removeAll (II-§1.11.20) methods.

Parameters:

comp- the component to be removed
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§1.44 Interface MenuContainer
 

public  interface  java.awt.MenuContainer
{
        // Methods
    public abstract Font getFont();§1.44.1
    public abstract boolean postEvent(Event  evt); §1.44.2
    public abstract void remove(MenuComponent  comp);§1.44.3
}

The MenuContainer interface specifies the methods that all menu-related containers must 
implement. Note that menu containers are not required to be full-fleged Container objects (II-
§1.11). 
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MenuContainer.getFont
    

public abstract Font getFont()

Returns:

the font used in this menu component, if there is one; null otherwise.
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MenuContainer.postEvent
    

public abstract boolean postEvent(Event  evt)

Posts an event to this menu container.

Parameters:

evt- the event
Returns:

true if this menu component or one of its parents handled the event; false otherwise.
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MenuContainer.remove
    

public abstract void remove(MenuComponent  comp)

Removes the specified menu component from this menu container.

Parameters:

m- the menu component to be removed
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§1.45 Class AWTException
 

public  class  java.awt.AWTException
    extends  java.lang.Exception  (I-§1.30)
{
        // Constructors
    public AWTException(String  msg); §1.45.1
}

Thrown when an AWTException has occurred.
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AWTException.AWTException
    

public AWTException(String  msg)

Constructs an AWTException with the specified detail message.

Parameters:

msg- the detail message
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§1.46 Class AWTError
 

public  class  java.awt.AWTError
    extends  java.lang.Error  (I-§1.48)
{
        // Constructors
    public AWTError(String  msg); §1.46.1
}

Thrown when a serious ATWError has occurred.
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AWTError.AWTError
    

public AWTError(String  msg)

Constructs an AWTError with the specified detail message.

Parameters:

msg- the detail message
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Package java.awt.peer
 

Interfaces
3.1    Interface ButtonPeer
3.2    Interface CanvasPeer
3.3    Interface CheckboxMenuItemPeer
3.4    Interface CheckboxPeer
3.5    Interface ChoicePeer
3.6    Interface ComponentPeer
3.7    Interface ContainerPeer
3.8    Interface DialogPeer
3.9    Interface FileDialogPeer
3.10    Interface FramePeer
3.11    Interface LabelPeer
3.12    Interface ListPeer
3.13    Interface MenuBarPeer
3.14    Interface MenuComponentPeer
3.15    Interface MenuItemPeer
3.16    Interface MenuPeer
3.17    Interface PanelPeer
3.18    Interface ScrollbarPeer
3.19    Interface TextAreaPeer
3.20    Interface TextComponentPeer
3.21    Interface TextFieldPeer
3.22    Interface WindowPeer
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§3.1 Interface ButtonPeer
 

public  interface  java.awt.peer.ButtonPeer
    extends java.awt.peer.ComponentPeer  (II-§3.6)
{
        // Methods
    public abstract void setLabel(String  label); §3.1.1
}

The button peer interface specifies the methods that all implementations of Abstract Window Toolkit 
buttons must define.
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ButtonPeer.setLabel
    

public abstract void setLabel(String  label)

Changes the button's label to be the String argument. 

Parameters:

label- the new label, or null for no label
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§3.2 Interface CanvasPeer
 

public  interface  java.awt.peer.CanvasPeer
    extends java.awt.peer.ComponentPeer  (II-§3.6)
{
}

The canvas peer interface specifies the methods that all implementations of Abstract Window Toolkit 
canvases must define.

In general, canvas implementations only need to implement methods required of all component 
peers.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



§3.3 Interface CheckboxMenuItemPeer
 

public  interface  java.awt.peer.CheckboxMenuItemPeer
    extends java.awt.peer.MenuItemPeer  (II-§3.15)
{
        // Methods
    public abstract void setState(boolean  t); §3.3.1
}

The check box menu peer interface specifies the methods that all implementations of Abstract 
Window Toolkit check box menus must define.
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CheckboxMenuItemPeer.setState
    

public abstract void setState(boolean  t)

Sets the check box to the specifed boolean state: true indicates "on"; false indicates "off."

Parameters:

state- the boolean state
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§3.4 Interface CheckboxPeer
 

public  interface  java.awt.peer.CheckboxPeer
    extends java.awt.peer.ComponentPeer  (II-§3.6)
{
        // Methods
    public abstract void setCheckboxGroup(CheckboxGroup  g); §3.4.1
    public abstract void setLabel(String  label); §3.4.2
    public abstract void setState(boolean  state); §3.4.3
}

The check box peer interface specifies the methods that all implementations of Abstract Window 
Toolkit check boxes must define.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



CheckboxPeer.setCheckboxGroup
    

public abstract void setCheckboxGroup(CheckboxGroup  g)

Sets the group of the checkbox to be the specified CheckboxGroup

Parameters:

g- the new check box group, or null to remove the check box from any checkbox group
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CheckboxPeer.setLabel
    

public abstract void setLabel(String  label)

Changes the check box's label to be the string argument. 

Parameters:

label- the new label, or null for no label
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CheckboxPeer.setState
    

public abstract void setState(boolean  state)

Sets the check box to the specifed boolean state: true indicates "on"; false indicates "off."

Parameters:

state- the boolean state
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§3.5 Interface ChoicePeer
 

public  interface  java.awt.peer.ChoicePeer
    extends java.awt.peer.ComponentPeer  (II-§3.6)
{
        // Methods
    public abstract void addItem(String  item, int  index);§3.5.1
    public abstract void select(int  index); §3.5.2
}

The choice menu peer interface specifies the methods that all implementations of Abstract Window 
Toolkit choice menus must define.
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ChoicePeer.addItem
    

public abstract void addItem(String  item, int  index)

Adds an item to the choice menu at the specified position.

Parameters:

item- the string item
index- the position
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ChoicePeer.select
    

public abstract void select(int  index)

Sets the selected item to be the item at the specified position.

Parameters:

index- the selected item position
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§3.6 Interface ComponentPeer
 

public  interface  java.awt.peer.ComponentPeer
{
        // Methods
    public abstract int§3.6.1
        checkImage(Image  img, int  w, int  h, ImageObserver  o);
    public abstract Image §3.6.2
        createImage(ImageProducer  producer);
    public abstract Image §3.6.3
        createImage(int  width, int  height);
    public abstract void disable();§3.6.4
    public abstract void dispose();§3.6.5
    public abstract void enable(); §3.6.6
    public abstract ColorModel getColorModel();§3.6.7
    public abstract FontMetrics getFontMetrics(Font  font);§3.6.8
    public abstract Graphics getGraphics(); §3.6.9
    public abstract Toolkit getToolkit();§3.6.10
    public abstract boolean handleEvent(Event  e); §3.6.11
    public abstract void hide(); §3.6.12
    public abstract Dimension minimumSize(); §3.6.13
    public abstract void nextFocus(); §3.6.14
    public abstract void paint(Graphics  g); §3.6.15
    public abstract Dimension preferredSize(); §3.6.16
    public abstract boolean §3.6.17
        prepareImage(Image  img, int  w, int  h, ImageObserver  o);
    public abstract void print(Graphics  g); §3.6.18
    public abstract void repaint(long  tm, int  x, int  y, §3.6.19
              int  width, int  height);
    public abstract void requestFocus(); §3.6.21
    public abstract void reshape(int  x, int  y, int width, §3.6.22
                int  height);
    public abstract void setBackground(Color  c); §3.6.23
    public abstract void setFont(Font  f); §3.6.24
    public abstract void setForeground(Color  c); §3.6.25
    public abstract void show(); §3.6.26
}

The component peer interface specifies the methods that all implementations of Abstract Window 
Toolkit components must define.
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ComponentPeer.checkImage
    

public abstract int

checkImage(Image  img, int  w, int  h, ImageObserver  o)

Returns the status of the construction of a scaled screen representation of the specified image. 

This method does not cause the image to begin loading. An application must use the 
prepareImage (II-§3.6.17) method to force the loading of an image.

Information on the flags returned by this method can be found in    (II-§2.11). 

Parameters:

img- the image whose status is being checked

w- the width of the scaled version to check the status of
h- the height of the scaled version to check the status of
o- the ImageObserver object to be notified as the image is being prepared

Returns:

the bitwise inclusive OR of the ImageObserver (II-§2.11) flags for the data that is currently 
available.

See Also:

prepareImage    (II-§3.6.17).
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ComponentPeer.createImage
    

public abstract Image createImage(ImageProducer  producer)

Creates an image from the specified image producer.

Parameters:

producer- the image producer

Returns:

the image produced

public abstract Image createImage(int  width, int  height)

Creates an off-screen drawable image to be used for double buffering.

Parameters:

width- the specified width
height- the specified height

Returns:

an off-screen drawable image.
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ComponentPeer.disable
    

public abstract void disable()

Makes the component insensitive to user input.

See Also:

enable    (II-§3.6.6).
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ComponentPeer.dispose
    

public abstract void dispose()

Disposes of the component peer and any resources used by it.
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ComponentPeer.enable
    

public abstract void enable()

Makes the component sensitive to user input. This is the default.

See Also:

disable    (II-§3.6.4).
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ComponentPeer.getColorModel
    

public abstract ColorModel getColorModel()

Gets the component's color model (II-§2.1), which is an abstract class that encapsulates how 
to translate between pixel values of an image and its red, green, blue, and alpha components.

Returns:

the color model of the component.
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ComponentPeer.getFontMetrics
    

public abstract FontMetrics getFontMetrics(Font  font)

Parameters:

font- the font
Returns:

the font metrics for this component; if the component is not currently on the screen, this 
method returns null.
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ComponentPeer.getGraphics
    

public abstract Graphics getGraphics()

Returns:

the graphics context of this component; this method returns null if the component is not 
currently on the screen.

See Also:

paint    (II-§3.6.15).
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ComponentPeer.getToolkit
    

public abstract Toolkit getToolkit()

Returns:

the toolkit that component peer is part of.
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ComponentPeer.handleEvent
    

public abstract boolean handleEvent(Event  e)

This method is called when any event occurs inside the component.

The method must return true to indicate that it has successfully handled the action; or false if 
the event that triggered the action should be passed up to the component's containing object.

Parameters:

e- the event
Returns:

false if the event is to be given to the component's containing object; true if the event has 
been handled and no further action is necessary.
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ComponentPeer.hide
    

public abstract void hide()

Hides the component. 

See Also:

show    (II-§3.6.26).
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ComponentPeer.minimumSize
    

public abstract Dimension minimumSize()

Returns:

the minimum size of this component.

See Also:

preferredSize    (II-§3.6.16).
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ComponentPeer.nextFocus
    

public abstract void nextFocus()

Moves the focus to the next component.
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ComponentPeer.paint
    

public abstract void paint(Graphics  g)

Paints the component. 

The (0, 0) coordinate of the graphics context is the top-left corner of the components. The 
clipping region of the graphics context is the rectangle of the component.

Parameters:

g- the graphics context to use for painting.
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ComponentPeer.preferredSize
    

public abstract Dimension preferredSize()

Returns:

the preferred size of this component.

See Also:

minimumSize    (II-§3.6.13).
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ComponentPeer.prepareImage
    

public abstract boolean

prepareImage(Image  img, int  w, int  h, ImageObserver  o)

Prepares an image for rendering on this component at the specified width and height. 

The image data is downloaded asynchronously in another thread and an appropriately scaled 
screen representation of the image is generated.

Parameters:

image- the image to prepare a screen representation for

width- the width of the desired screen representation
height- the height of the desired screen representation
observer- the ImageObserver object to be notified as the image is being prepared

Returns:

true if the image has already been fully prepared; false otherwise.

See Also:

ImageObserver    (II-§2.11).
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ComponentPeer.print
    

public abstract void print(Graphics  g)

Prints this component.

The (0, 0) coordinate of the graphics context is the top-left corner of the components. The 
clipping region of the graphics context is the rectangle of the component.

See Also:

paint    (II-§3.6.15).
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ComponentPeer.repaint
    

public abstract void repaint(long  tm, int  x, int  y, int  width, int  
height)

Repaints the specified rectangle of the component.

Parameters:

x- the x coordinate
y- the y coordinate
width- the width of the component

height- the height of the component

See Also:

paint    (II-§3.6.15).
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ComponentPeer.requestFocus
    

public abstract void requestFocus()

Requests the input focus. 
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ComponentPeer.reshape
    

public abstract void

reshape(int  x, int  y, int  width, int  height)

Reshapes the component to the specified bounding rectangle.

Parameters:

x- the x coordinate
y- the y coordinate
width- the width of the component

height- the height of the component
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ComponentPeer.setBackground
    

public abstract void setBackground(Color  c)

Sets the background color for the component.

Parameters:

c- the color
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ComponentPeer.setFont
    

public abstract void setFont(Font  f)

Sets the font of the component.

Parameters:

f- the font
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ComponentPeer.setForeground
    

public abstract void setForeground(Color  c)

Sets the foreground color for the component.

Parameters:

c- the color
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ComponentPeer.show
    

public abstract void show()

Shows the component; if the component had been made invisible by a call to the hide method 
(II-§3.6.12), makes the component visible again.
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§3.7 Interface ContainerPeer
 

public  interface  java.awt.peer.ContainerPeer
    extends java.awt.peer.ComponentPeer  (II-§3.6)
{
        // Methods
    public abstract Insets insets(); §3.7.1
}

The container peer interface specifies the methods that all implementations of Abstract Window 
Toolkit containers must define.
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ContainerPeer.insets
    

public abstract Insets insets()

Determines the insets of the container, which indicate the size of the border of the container.

A frame, for example, has a top inset that corresponds to the height of the frame's title bar.
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§3.8 Interface DialogPeer
 

public  interface  java.awt.peer.DialogPeer
    extends java.awt.peer.WindowPeer  (II-§3.22)
{
        // Methods
    public abstract void setResizable(boolean  resizeable);§3.8.1
    public abstract void setTitle(String  title); §3.8.2
}

The dialog window peer interface specifies the methods that all implementations of Abstract Window 
Toolkit dialog windows must define.
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DialogPeer.setResizable
    

public abstract void setResizable(boolean  resizeable)

Sets the resizable flag.

Parameters:

resizable- true if the dialog window is resizable; false otherwise.
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DialogPeer.setTitle
    

public abstract void setTitle(String  title)

Sets the title of the dialog window.

Parameters:

title- the new title
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§3.9 Interface FileDialogPeer
 

public  interface  java.awt.peer.FileDialogPeer
    extends java.awt.peer.DialogPeer  (II-§3.8)
{
        // Methods
    public abstract void setDirectory(String  dir); §3.9.1
    public abstract void setFile(String  file);§3.9.2
    public abstract void §3.9.3
        setFilenameFilter(FilenameFilter  filter);
}

The file dialog window peer interface specifies the methods that all implementations of Abstract 
Window Toolkit file dialog windows must define.
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FileDialogPeer.setDirectory
    

public abstract void setDirectory(String  dir)

Sets the directory of the file dialog window to be the specified directory.

Parameters:

dir- the specific directory
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FileDialogPeer.setFile
    

public abstract void setFile(String  file)

Sets the selected file for the file dialog window to be the specified file. 

Parameters:

file- the file being set
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FileDialogPeer.setFilenameFilter
    

public abstract void

setFilenameFilter(FilenameFilter  filter)

Sets the filename filter (I-§2.26) for this file dialog window to the specified filter. 

Parameters:

filter- the specified filter
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§3.10 Interface FramePeer
 

public  interface  java.awt.peer.FramePeer
    extends java.awt.peer.WindowPeer  (II-§3.22)
{
        // Methods
    public abstract void setCursor(int  cursorType); §3.10.1
    public abstract void setIconImage(Image  im); §3.10.2
    public abstract void setMenuBar(MenuBar  mb); §3.10.3
    public abstract void setResizable(boolean  resizeable);§3.10.4
    public abstract void setTitle(String  title); §3.10.5
}

The frame peer interface specifies the methods that all implementations of Abstract Window Toolkit 
frames must define.
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FramePeer.setCursor
    

public abstract void setCursor(int  cursorType)

Sets the cursor image to be one of the predefined cursors. 

Parameters:

cursorType- one of the predefined cursor constants 
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FramePeer.setIconImage
    

public abstract void setIconImage(Image  im)

Sets the image to display when this frame is iconized. 

Note that not all platforms support the concept of iconizing a window.

Parameters:

image- the icon image to be displayed
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FramePeer.setMenuBar
    

public abstract void setMenuBar(MenuBar  mb)

Sets the menu bar of this frame to the specified menu bar.

Parameters:

mb- the new menu bar
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FramePeer.setResizable
    

public abstract void setResizable(boolean  resizeable)

Determines whether this frame should be resizable.

Parameters:

resizable- true if the frame should be resizable; false otherwise

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



FramePeer.setTitle
    

public abstract void setTitle(String  title)

Sets the title of this frame to the specified title

Parameters:

title- the new title of this frame, or null to delete the title.
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§3.11 Interface LabelPeer
 

public  interface  java.awt.peer.LabelPeer
    extends java.awt.peer.ComponentPeer  (II-§3.6)
{
        // Methods
    public abstract void setAlignment(int  alignment); §3.11.1
    public abstract void setText(String  label);§3.11.2
}

The label peer interface specifies the methods that all implementations of Abstract Window Toolkit 
label must define.
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LabelPeer.setAlignment
    

public abstract void setAlignment(int  alignment)

Sets the alignment for this label to the specified alignment.

Parameters:

alignment- the alignment value
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LabelPeer.setText
    

public abstract void setText(String  label)

Sets the text for this label to the specified text.

Parameters:

label- the text that makes up the label
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§3.12 Interface ListPeer
 

public  interface  java.awt.peer.ListPeer
    extends java.awt.peer.ComponentPeer  (II-§3.6)
{
        // Methods
    public abstract void addItem(String  item, int  index);§3.12.1
    public abstract void clear(); §3.12.2
    public abstract void delItems(int  start, int  end) §3.12.3
    public abstract void deselect(int  index); §3.12.4
    public abstract int[] getSelectedIndexes();§3.12.5
    public abstract void makeVisible(int  index); §3.12.6
    public abstract Dimension minimumSize(int  v); §3.12.7
    public abstract Dimension preferredSize(int  v); §3.12.8
    public abstract void select(int  index); §3.12.9
    public abstract void setMultipleSelections(boolean  v);§3.12.10
}

The scrolling list peer interface specifies the methods that all implementations of Abstract Window 
Toolkit scrolling lists must define.
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ListPeer.addItem
    

public abstract void addItem(String  item, int  index)

Adds the specified string to the scrolling list at the specified position.

The index argument is 0-based. If the index is -1, or greater than or equal to the number of 
items already in the list, then the item is added at the end of the list.

Parameters:

item- the string to be added
index- the position at which to put in the item
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ListPeer.clear
    

public abstract void clear()

Removes all items from the scrolling list.

See Also:

delItems    (II-§3.12.3).
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ListPeer.delItems
    

public abstract void delItems(int  start, int  end)

Deletes the items in the range start is less than or equal to item is less 
than or equal to item from the scrolling list.

Parameters:

start- the index of the first element to delete

end- the index of the last element to delete
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ListPeer.deselect
    

public abstract void deselect(int  index)

Deselects the item at the specified index. 

Parameters:

index- the position of the item to deselect

See Also:

select    (II-§3.12.9).

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



ListPeer.getSelectedIndexes
    

public abstract int[] getSelectedIndexes()

Returns:

an array of the selected indexes on the scrolling list.
See Also:

select    (II-§3.12.9)
deselect    (II-§3.12.4).
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ListPeer.makeVisible
    

public abstract void makeVisible(int  index)

Forces the item at the specified index to be visible.
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ListPeer.minimumSize
    

public abstract Dimension minimumSize(int  v)

Parameters:

rows- number of rows

Returns:

the minimum dimensions needed to display the specified number of rows in a scrolling list.
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ListPeer.preferredSize
    

public abstract Dimension preferredSize(int  v)

Parameters:

rows- number of rows

Returns:

the preferred dimensions needed to display the specified number of rows in a scrolling list.
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ListPeer.select
    

public abstract void select(int  index)

Selects the item at the specified index.

Parameters:

index- the position of the item to select

See Also:

deselect    (II-§3.12.4).
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ListPeer.setMultipleSelections
    

public abstract void setMultipleSelections(boolean  v)

Sets whether this scolling list allows multiple selections.

Parameters:

v- if true then multiple selections are allowed; otherwise, only one item can be selected at a 
time
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§3.13 Interface MenuBarPeer
 

public  interface  java.awt.peer.MenuBarPeer
    extends java.awt.peer.MenuComponentPeer  (II-§3.14)
{
        // Methods
    public abstract void addHelpMenu(Menu  m); §3.13.1
    public abstract void addMenu(Menu  m); §3.13.2
    public abstract void delMenu(int  index); §3.13.3
}

The menu bar peer interface specifies the methods that all implementations of Abstract Window 
Toolkit menu bars must define.
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MenuBarPeer.addHelpMenu
    

public abstract void addHelpMenu(Menu  m)

Sets the help menu on the menu bar to be the specified menu.

Parameters:

m- the help menu

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



MenuBarPeer.addMenu
    

public abstract void addMenu(Menu  m)

Adds the specified menu to the menu bar.

Parameters:

m- the menu to be added
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MenuBarPeer.delMenu
    

public abstract void delMenu(int  index)

Removes the menu located at the specified index from the menu bar.

Parameters:

index- the position of the menu to be removed
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§3.14 Interface MenuComponentPeer
 

public  interface  java.awt.peer.MenuComponentPeer
{
        // Methods
    public abstract void dispose();§3.14.1
}

The menu component peer interface specifies the methods that all implementations of Abstract 
Window Toolkit menu components must define.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



MenuComponentPeer.dispose
    

public abstract void dispose()

Disposes of the menu component peer and any resources used by it.
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§3.15 Interface MenuItemPeer
 

public  interface  java.awt.peer.MenuItemPeer
    extends java.awt.peer.MenuComponentPeer  (II-§3.14)
{
        // Methods
    public abstract void disable();§3.15.1
    public abstract void enable(); §3.15.2
    public abstract void setLabel(String  label); §3.15.3
}

The menu item peer interface specifies the methods that all implementations of Abstract Window 
Toolkit menu items must define.
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MenuItemPeer.disable
    

public abstract void disable()

Disables this menu item. It can no longer be selected by the user.
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MenuItemPeer.enable
    

public abstract void enable()

Enables this menu item. It can be selected by the user.
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MenuItemPeer.setLabel
    

public abstract void setLabel(String  label)

Changes the menu item's label to be the specified string.

Parameters:

label- the new label, or null for no label
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§3.16 Interface MenuPeer
 

public  interface  java.awt.peer.MenuPeer
    extends java.awt.peer.MenuItemPeer  (II-§3.15)
{
        // Methods
    public abstract void addItem(MenuItem  item); §3.16.1
    public abstract void addSeparator(); §3.16.2
    public abstract void delItem(int  index); §3.16.3
}

The menu peer interface specifies the methods that all implementations of Abstract Window Toolkit 
menus must define.
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MenuPeer.addItem
    

public abstract void addItem(MenuItem  item)

Adds the specified menu item to this menu.

Parameters:

item- the menu item to be added

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



MenuPeer.addSeparator
    

public abstract void addSeparator()

Adds a separator line to this menu.
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MenuPeer.delItem
    

public abstract void delItem(int  index)

Deletes the item at the specified index from this menu. 

Parameters:

index- an index in the menu
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§3.17 Interface PanelPeer
 

public  interface  java.awt.peer.PanelPeer
    extends java.awt.peer.ContainerPeer  (II-§3.7)
{
}

The panel peer interface specifies the methods that all implementations of Abstract Window Toolkit 
panels must define.
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§3.18 Interface ScrollbarPeer
 

public  interface  java.awt.peer.ScrollbarPeer
    extends java.awt.peer.ComponentPeer  (II-§3.6)
{
        // Methods
    public abstract void setLineIncrement(int  l); §3.18.1
    public abstract void setPageIncrement(int  l); §3.18.2
    public abstract void setValue(int  value); §3.18.3
    public abstract void setValues(int  value, int  visible§3.18.4
                    int  minimum, int  maximum);
}

The scroll bar peer interface specifies the methods that all implementations of Abstract Window 
Toolkit scroll bars must define.
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ScrollbarPeer.setLineIncrement
    

public abstract void setLineIncrement(int  l)

Sets the line increment of the scroll bar.

The line increment is the value that is added to or subtracted from the value of the scroll bar 
when the user clicks the line down or line up gadget.

Parameters:

l- the new line increment
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ScrollbarPeer.setPageIncrement
    

public abstract void setPageIncrement(int  l)

Sets the page increment of the scroll bar.

The page increment is the value that is added to or subtracted from the value of the scroll bar 
when the user clicks the page down or page up gadget.

Parameters:

l- the new page increment
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ScrollbarPeer.setValue
    

public abstract void setValue(int  value)

Sets the value of the scroll bar to the specified value. 

Parameters:

value- the new value of the scroll bar
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ScrollbarPeer.setValues
    

public abstract void setValues(int  value, int  visible, int  minimum,  int
maximum)

Sets several parameters of the scroll bar simultaneously.

Parameters:

value- the value of the scroll bar
visible- the amount visible per page

minimum- the minimum value of the scroll bar

maximum- the maximum value of the scroll bar
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§3.19 Interface TextAreaPeer
 

public  interface  java.awt.peer.TextAreaPeer
    extends java.awt.peer.TextComponentPeer  (II-§3.20)
{
        // Methods
    public abstract void insertText(String  txt, int  pos);§3.19.1
        public abstract Dimension §3.19.2
        minimumSize(int  rows, int  cols);
    public abstract Dimension§3.19.3
        preferredSize(int  rows, int  cols);
    public abstract void replaceText(String  txt, int  start, §3.19.4
              int  end);
}

The text area peer interface specifies the methods that all implementations of Abstract Window 
Toolkit text areas must define.
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TextAreaPeer.insertText
    

public abstract void insertText(String  txt, int  pos)

Inserts the specified text at the specified position.

Parameters:

str- the text to insert
pos- the position at which to insert the text
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TextAreaPeer.minimumSize
    

public abstract Dimension minimumSize(int  rows, int  cols)

Returns:

the minimum dimensions needed for the text area.
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TextAreaPeer.preferredSize
    

public abstract Dimension preferredSize(int  rows, int  cols)

Returns:

the preferred dimensions needed for the text area.
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TextAreaPeer.replaceText
    

public abstract void

replaceText(String  txt, int  start, int  end)

Replaces the text from the start (inclusive) index to the end (exclusive) index with the new text 
specified.

Parameters:

str- the replacement text

start- the start position
end- the end position

See Also:

insertText    (II-§3.19.1).
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§3.20 Interface TextComponentPeer
 

public  interface  java.awt.peer.TextComponentPeer
    extends java.awt.peer.ComponentPeer  (II-§3.6)
{
        // Methods
    public abstract int getSelectionEnd(); §3.20.1
    public abstract int getSelectionStart(); §3.20.2
    public abstract String getText(); §3.20.3
    public abstract void select(int  selStart, int  selEnd); §3.20.4
    public abstract void setEditable(boolean  editable) §3.20.5
    public abstract void setText(String  l); §3.20.6
}

The text component peer interface specifies the methods that all implementations of Abstract 
Window Toolkit text components must define.
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TextComponentPeer.getSelectionEnd
    

public abstract int getSelectionEnd()

Returns:

selected text's end position.
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TextComponentPeer.getSelectionStart
    

public abstract int getSelectionStart()

Returns:

selected text's start position.
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TextComponentPeer.getText
    

public abstract String getText()

Returns:

the text of this text component.
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TextComponentPeer.select
    

public abstract void select(int  selStart, int  selEnd)

Selects the text in the text component from the start (inclusive) index to the end (exclusive) 
index.

Parameters:

selStart- the start position of the text to select
selEnd- the end position of the text to select
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TextComponentPeer.setEditable
    

public abstract void setEditable(boolean  editable)

Sets the text component to be user editable if the boolean argument is true. If the flag is 
false, sets the text component so that the user cannot change its contents.

Parameters:

editable- a flag indicating whether the text component should become user editable
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TextComponentPeer.setText
    

public abstract void setText(String  l)

Sets the text of this text component to the specified text.

Parameters:

l- the new text
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§3.21 Interface TextFieldPeer
 

public  interface  java.awt.peer.TextFieldPeer
    extends java.awt.peer.TextComponentPeer  (II-§3.20)
{
        // Methods
    public abstract Dimension minimumSize(int  cols);§3.21.1
    public abstract Dimension preferredSize(int  cols); §3.21.2
    public abstract void setEchoCharacter(char  c); §3.21.3
}

The text field peer interface specifies the methods that all implementations of Abstract Window 
Toolkit text fields must define.
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TextFieldPeer.minimumSize
    

public abstract Dimension minimumSize(int  cols)

Parameters:

cols- the number of columns

Returns:

the minimum dimensions needed to display the text field with the specified number of columns.
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TextFieldPeer.preferredSize
    

public abstract Dimension preferredSize(int  cols)

Parameters:

cols- the number of columns

Returns:

the preferred dimensions needed to display the text field with the specified number of columns.
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TextFieldPeer.setEchoCharacter
    

public abstract void setEchoCharacter(char  c)

Sets the echo character for this text field. Any character that the user types in the text field is 
echoed in the text field as the echo character.

An echo character is useful for fields where the user input shouldn't be echoed to the screen 
such as in the case of a text field for typing in a password.

Parameters:

c- the echo character for this text field
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§3.22 Interface WindowPeer
 

public  interface  java.awt.peer.WindowPeer
    extends java.awt.peer.ContainerPeer  (II-§3.7)
{
        // Methods
    public abstract void toBack(); §3.22.1
    public abstract void toFront();§3.22.2
}

The window peer interface specifies the methods that all implementations of Abstract Window Toolkit 
windows must define.
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WindowPeer.toBack
    

public abstract void toBack()

Sends this window to the back. 
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WindowPeer.toFront
    

public abstract void toFront()

Brings this window to the front.
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An Introduction to Visual J++
    

Microsoft Visual J++ is an integrated Windows-hosted development tool for Java programming. It 
allows you to create a new Java program, make modifications, compile, run, and debug it, all within a
single environment.

Visual J++ is built around Developer Studio, Microsoft’s common development environment. If you’ve
previously used other Microsoft products built around Developer Studio—such as Visual C++—you 
already know how to find your way around the Visual J++ environment. If you’ve never used a 
Developer Studio-based product, this test drive will provide an introduction to using Visual J++.

This test drive describes four scenarios:

· Building a sample Java applet
· Creating a new applet with Applet Wizard
· Creating dialogs and menus with the Resource Wizard
· Making simple changes to a project

    

For more detailed information on using the environment, see the Visual J++ User’s Guide.

For information about the Java language, see the printed book Learn Java Now, or the online 
versions of Sun Microsystem’s Java Language Specification and Java Application 
Programming Interface.
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Building a Sample Java Applet
    

To get a feel for the basic functionality that Visual J++ offers, you will build one of the sample 
applets. For the purposes of this example, you will use the WireFrame sample applet supplied with 
Sun’s Java Development Kit. (If you have another applet you’d like to use instead of WireFrame, 
simply make the appropriate replacements in the remaining procedures.)

This scenario has the following steps:

· Extracting the sample
· Creating the project
· Adding the sample files to the project
· Building the applet
· Specifying the HTML page
· Running the applet
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Extracting the Sample
    

The first step in building the sample applet is to install the WireFrame sample onto your hard disk. All
the sample programs are available through the online documentation system. 

{ewl msdncd, EWGraphic, tut2a 0 /a "build.bmp"} To extract the WireFrame 
sample
 1 Click on the InfoView tab of the Project Workspace window. 
 2 Open the Samples node.
 3 Open the Sun Samples node.
 4 Open the WireFrame node.

A window appears, displaying an abstract (or description) of the WireFrame sample applet. 
 5 Click on the button in the sample abstract. 
 6 Select all the files except the .MAK and .MDP files. (To perform multiple selection with the 

mouse, hold down the mouse button while selecting. To perform multiple selection with the 
keyboard,    hold down the SHIFT key while using the cursor keys.) 
You will recreate the .MAK and .MDP files in the step Creating a Java Project.

 7 Choose Copy to copy the files.
By default, the files get copied to the directory \MSDev\Samples\Sun\WireFrame. You can 
specify a different directory if you want.

 8 Choose OK.
The sample files are copied to your hard disk.

 9 Choose Close to dismiss the Sample Application dialog.
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Creating a Java Project
    

The Visual J++ development environment uses projects to keep track of the files needed to 
build a Java program and store information about the classes. 

{ewl msdncd, EWGraphic, tut3a 0 /a "build.bmp"} To create a project for 
WireFrame
 1 From the File menu, choose New. 

The New dialog box appears.
 2 In the New box, select Project Workspace. 
 3 Choose OK. 

The New Project Workspace dialog box appears. 
 4 In the Name text box, type “WireFrame”.
 5 From the Type list, select Java Workspace. 

If you’re using Visual J++ by itself, without having another product like Visual C++ installed, the 
Type list displays only Java-specific types of projects. If you have other products installed as 
well, you’ll see many other types of projects listed.
In the Platforms list box, the Java Virtual Machine check box is checked; this refers to the 
interpreter that Java programs run on.

 6 The Location text box should read “\MSDev\Samples\Sun\WireFrame” (or whatever directory
you installed the sample files in). If you want to change the directory, use the Browse button.

 7 Choose Create. 
Visual J++ creates a new project named “WireFrame.” 

    

If you look in the WireFrame subdirectory now, you’ll see several new files, including 
WireFrame.mak, WireFrame.ncb, and others. Visual J++ uses these files to manage information 
about a project.
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Adding Files to the Project
    

The next step is to add the WireFrame files to the project you’ve just created.

{ewl msdncd, EWGraphic, tut4a 0 /a "build.bmp"} To add the files to the 
WireFrame project 
 1 From the Insert menu, choose Files into Project. 

The Insert Files into Project dialog box appears.
 2 In the File Name field, type “*.java;*.html”.

The file list displays the .JAVA and *.HTML files in the directory.
 3 Select all the files. (To perform multiple selection with the mouse, hold down the mouse button 

while selecting the files. To perform multiple selection with the keyboard, hold down the SHIFT key
while using the cursor keys.)

 4 Choose OK. 
Visual J++ adds the files to the project. 

    

You can now browse your project using the various panes of the Project Workspace window. For 
example, when you click on the FileView tab, you’ll see a node labeled WireFrame files. Double-click
on the node to expand it, and you’ll see a node for each file in the project. Double-click on a 
filename, and a source window appears, displaying the contents of the file. Notice that in .JAVA files, 
all keywords are in blue and ordinary comments are in green; the special “doc comments” in Java 
are in gray. This is the default syntax coloring that Visual J++ provides for Java source files. Visual J+
+ also provides syntax coloring for HTML files, which you can see by opening an .HTML file.

If you click on the ClassView tab of the Project Workspace window, you’ll see a node labeled 
WireFrame classes. Double-click on the node to expand it, and you’ll see nodes labeled 
FileFormatException, Matrix3D, Model3D, and ThreeD. These are the classes defined by the 
WireFrame applet. If you double-click on a node, you’ll see a list of all the methods and variables 
defined by that class. If you double-click on any of those, the window displaying the source for that 
class will display the declaration of that method or variable.
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Building the Applet
    

Once the files have been added to the project, you’re ready to compile the .JAVA files into .CLASS 
files.

{ewl msdncd, EWGraphic, tut5a 0 /a "build.bmp"} To build the applet 
· From the Build menu, choose Build WireFrame. 

This command builds the entire project. You can also compile individual source files using the 
Compile command from the Build menu.

    

    

Note      With the Java language, there isn’t a one-to-one mapping between .JAVA files and .CLASS 
files. The Java compiler creates a .CLASS file for each class declaration in the .JAVA file. In our 
example, there are only two .JAVA files, but within them are four class declarations. As a result, 
the compiler produces four .CLASS files. Similarly, the names of the .CLASS files generated by the 
compiler reflect the names of the classes declared in the source code, not necessarily the 
filenames of the .JAVA files.
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Setting the HTML Page
    

An applet is normally executed in the context of an HTML page, viewed in a browser. Before you can 
run your applet within a browser, you have to specify the HTML page to be used. By default, Visual 
J++ will look for an HTML page with the same name as the Applet-derived class; in this case, 
“threed.html.” However, you may wish to specify a different HTML page. The following procedure 
explains how to do that:

{ewl msdncd, EWGraphic, tut6a 0 /a "build.bmp"} To specify the applet’s HTML 
page
 1 From the Build menu, choose Settings.

The Project Settings dialog box appears.
 2 Choose the Debug tab.
 3 In the drop-down list labeled Category, choose Browser.
 4 Select the button “Use parameters from HTML page.”
 5 In the edit box labeled HTML Page, type Example1.HTML. This file is included with the 

WireFrame applet.
If you don’t have an HTML page but you want to run your Java program as an applet, Visual J++ 
will create a temporary HTML page for you. You can specify the parameters for the temporary 
page by selecting the button “Enter parameters below” and using the grid control beneath it. 
You can also set other options from this dialog box, such as the browser to use for viewing the 
HTML page.

 6 Choose OK.
    

You’re now ready to run the applet.

Note that the WireFrame sample comes with several HTML files, each providing different input to the 
WireFrame applet. 

Visual J++ also lets you run an applet without an HTML page, using a tool called JView. This tool is 
described in Running the Application.
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Running the Applet
    

Running an applet is typically done by using a Web browser to load an HTML page that references 
the applet. Visual J++ uses Internet Explorer as the default browser for running Java applets.

{ewl msdncd, EWGraphic, tut7a 0 /a "build.bmp"} To run the applet 
 1 From the Build menu, choose Execute WireFrame. 

The information for Running Class dialog appears. 
 2 Type threed (which is the name of the Applet-derived class in the WireFrame sample) and click 

OK. 
Visual J++ now launches Internet Explorer to open the HTML page Example1.HTML, which 
loads and runs the WireFrame applet. The applet displays a wireframe cube, which you can 
rotate by clicking and dragging the mouse in the window.
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Creating an Applet with Applet Wizard
    

For creating new Java projects, Visual J++ provides Applet Wizard, a tool that generates a set of 
starter files. You can use these files as a basis for developing your own Java applet.

The Applet Wizard offers several options for the applet that it generates:
· The ability to run as an application as well as an applet (see Applets and Applications and 

More About Applets and Applications).
· Explanatory comments in the source code.
· A sample HTML page for running the applet.
· Basic multithreading support.
· A sample animation.
· Handlers for mouse events.
· Code for reading parameters from the HTML page.
· Code for offering author and copyright information.

    

Using these options can reduce the amount of generic code you need to type when developing your 
own applet. More information about these options is given on the Applet Wizard dialogs 
themselves, and in the comments for the source code.
Before proceeding, you should know how to build a sample Java applet. This scenario has the 
following steps:

· Running Applet Wizard
· Running an application
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Applets and Applications
    

There are two basic types of Java programs: applets and applications. Applets can be referenced by 
an HTML page and executed when that page is loaded by a Java-capable browser, such as Internet 
Explorer. Applications do not require a browser to run; they can be executed from the command line 
using a stand-alone interpreter.

In terms of source code, the basic differences between an applet or an application are as follows:
· An applet must define a class derived from the Applet class. An application can do the same, but

it is not required to do so.
· An application must define a class with a method named main that controls its execution. An 

applet does not use a main method; its execution is controlled by various methods defined by 
the Applet class.

    

Visual J++’s Applet Wizard can create either an ordinary Java applet, or an applet that can also be 
run as an application. 

Since the previous scenario demonstrated running an ordinary applet, this scenario will demonstrate 
running an applet as an application.
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Running Applet Wizard
    

{ewl msdncd, EWGraphic, tut10a 0 /a "build.bmp"} To create an Applet Wizard 
project
 1 From the File menu, choose New. 

The New dialog box appears.
 2 In the New box, select Project Workspace. 
 3 Choose OK. 

The New Project Workspace dialog box appears. 
 4 In the Name text box, type “NewApp”.
 5 From the Type list, select Java Applet Wizard.

The Platforms box displays a check box for Java Virtual Machine; this refers to the interpreter 
that Java programs run on.

 6 The Location text box should read “\MSDev\Projects\NewApp”; if you want your project in a 
different directory, type in the path you want, or use the Browse button to choose a directory.

 7 Choose Create.
Visual J++ creates a workspace and the first Java Applet Wizard dialog box appears.

 8 Where the dialog says, “How would you like to be able to run your program?”, choose “As an 
applet and as an application.”
When you choose this option, the Applet Wizard creates an application that can run either as 
an applet, embedded in an HTML page, or as a standalone application.

 9 Choose Finish.
The New Project Information dialog box appears, summarizing the settings and features Applet
Wizard will generate for you when it creates your project. If you want different options, you can 
cancel Applet Wizard and run it again.

10 Choose OK.
Applet Wizard creates all the necessary files and opens the project.
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Running the Application
    

You can build an Applet Wizard-created application using the same command you used for 
building the sample applet; from the Build menu, choose Build. You’re now ready to run the 
application.

{ewl msdncd, EWGraphic, tut11a 0 /a "build.bmp"} To run the application
 1 From the Build menu, choose Settings.

The Project Settings dialog box appears.
 2 Choose the Debug tab.
 3 In the drop-down list labeled Category, the choice displayed should be General. If it is not, 

choose General.
 4 In the group box “Debug project under,” select the radio button “Stand-alone interpreter.”

    

Note      If you try to run a class as an application when the class doesn’t have a main function 
defined, the operation will fail. A Java application, by definition, must define a main function.

    

 5 Choose OK.
 6 From the Build Menu, choose Execute NewApp.

Visual J++ now runs the application. The application opens a window and displays the string 
“Loading images...” momentarily. Then it displays the sample animation, a spinning globe.

    

The Visual J++ Java interpreter is named JView. You can run an application from the command line 
by typing “JView” and the name of the class that defines a main function. (Note that you must set 
the CLASSPATH environment variable before running JView from the command line. This isn’t 
necessary when you run an application from within the Visual J++ environment, because Visual J++ 
uses a class path stored separately.)

The program you’ve created with Applet Wizard can be run both as an applet and as an application.
You can demonstrate this by going to the Project Settings dialog again, choosing the Browser button 
instead, and then running NewApp again.
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More About Applets and Applications
    

The program created by Applet Wizard can run both as an applet and as an application because it 
contains an Applet-derived class that defines a main method. The fact that the class is derived 
from Applet allows it to be executed in the context of an HTML page; in such a situation, its main 
method is simply ignored. The fact that it contains a main method allows it to be executed as a 
standalone application.

If you try running the program as an applet, you’ll notice that it looks essentially the same as when 
it’s run as an application. This is noteworthy because, by default, there’s another fundamental 
difference between applets and applications: an applet automatically has a graphical user interface 
(a portion of the HTML page that contains it), while an application is text based by default. 

Applet Wizard has generated code to handle this difference, giving the program a graphical user 
interface even when it’s run as an application. Applet Wizard does this by defining a class derived 
from the Frame class. This class, in conjunction with the program’s Applet-derived class, provides a 
window for the application, allowing the same graphical user interface code to run. This frame 
window class is used only when the program is executed standalone.
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Using the Resource Wizard
    

With traditional Windows development tools, user-interface elements like menus and dialogs are 
specified using resource files that are separate from the source files. In Java, by contrast, menus and
dialogs are created in the source code, using Java’s Abstract Window Toolkit (AWT). Resource 
Wizard is a tool for converting Windows resource templates into equivalent Java code. 

Before proceeding, you should know how to create a new applet with Applet Wizard. For the 
purposes of this scenario, create a new project called Demo and specify the following options when 
running AppletWizard:

· In Step 1, where the dialog says, “How would you like to be able to run your program?”, choose 
“As an applet only.”

· In Step 3, where the dialog says, “Would you like support for animation?”, choose “No, thank 
you.”

    

Once you’ve created this project, you are ready to proceed with using Resource Wizard.
This scenario has the following steps:

· Creating a resource template
· Running the Resource Wizard
· Using the Resource Wizard-generated dialog
· Using the Resource Wizard-generated menu
· Viewing the results
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Creating a Resource Template
    

To create the resource template that Resource Wizard will use as input, use the Visual J++ 
resource editors to create a resource template (.RCT) file.

{ewl msdncd, EWGraphic, tut14a 0 /a "build.bmp"} To create a resource template
 1 From the File menu, choose New. 

The New dialog box appears. 
 2 Choose Resource Template and then choose OK.

Visual J++ opens a resource template window.
 3 From the Insert menu, choose Resource.

The Insert Resource dialog box appears.
 4 Choose Dialog and then choose OK.

Visual J++ opens a dialog editing window.
 5 Press ALT+ENTER to display the property page for the dialog. Change the ID of the dialog to 

NewDialog.
 6 Add an edit box, a static text control, and a push button to the dialog using the control palette.

While the dialog editor allows you to added any type of control to the dialog, only controls that 
have analogs in Java’s Abstract Window Toolkit (AWT) will be converted by Visual J++’s 
Resource Wizard. For a list of supported controls, see Using Java GUI Components. For 
information on using the Visual J++ dialog editor, see Using the Dialog Editor. 

 7 Close the dialog editing window.
 8 From the Insert menu, choose Resource.

The Insert Resource dialog box appears.
 9 Choose Menu and then choose OK.

Visual J++ opens a menu editing window.
10 Press ALT+ENTER to display the property page for the menu. Change the ID of the dialog to 

NewMenu.
11 Add two new menus, each containing two menu items. Give the menus and menu items 

whatever names you want.
For information on using the Visual J++ menu editor, see Using the Menu Editor.

12 Close the menu editing window.
13 From the File menu, choose Save.

The File Save dialog box appears.
14 Change the directory to the “c:\MSDev\Projects\Demo”, or whatever directory your project 

resides in.
The default filename that Visual J++ suggests is “Templ1.RCT”; you can change this to whatever 
name you choose.

15 Choose OK.
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Running Resource Wizard
    

The next step is to run Resource Wizard, which reads the resource template file and generates 
Java code that produces the same user interface.

{ewl msdncd, EWGraphic, tut15a 0 /a "build.bmp"} To run Resource Wizard 

 1 From the Tools menu, choose Java Resource Wizard. 
The Java Resource Wizard appears. 

 2 In the File name edit box, specify the .RCT file you created previously, or choose the Browse 
button to find it.

 3 Choose Finish.
A dialog box appears, displaying the names of the files generated.

 4 Choose OK.
    

For each dialog or menu in the resource template, Resource Wizard creates a .JAVA file 
containing a class whose name is the ID of the dialog or menu. In addition, when there are dialogs in 
the resource template, Resource Wizard also creates a separate file for a DialogLayout class, 
which is used by the dialog class(es) to manage the layout of controls. 

There’s no need to edit the source code in the Resource Wizard-generated .JAVA file(s). If you 
want to make any changes to your menu or dialog, use the menu editor or dialog editor, re-save the 
resource template, and run Resource Wizard to regenerate the .JAVA file(s).

    

Note      Each time you run Resource Wizard, it overwrites the previous version of the .JAVA file(s) it
generates. As a result, any changes you make to the generated .JAVA file(s) will be lost the next time
you run Resource Wizard.
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What Resource Wizard Generates
    

Dialog Templates
In the Java Abstract Window Toolkit (AWT), user-interface controls—such as buttons and scrollbars
—can be arranged within various containers, such as panels, applets, windows, and dialogs. 
Because dialogs are not the only kind of container, Resource Wizard does not generate a class 
derived from the AWT’s Dialog class. Instead, Resource Wizard generates a class that adds 
controls to an arbitrary container to make it resemble the dialog template. In this manner, you can 
use Visual J++’s dialog editor to design the appearance of not just dialogs, but also applets, panels, 
or windows.

This “control creator” class generated by Resource Wizard has two methods: a constructor that 
takes a Container object as an argument, and a CreateControls method. Resource Wizard
also generates a class named DialogLayout, which implements the AWT LayoutManager 
interface. This class is a custom layout manager which allows the position of controls to be specified 
in the same way that Windows resource files do. Any “control creator” classes generated by 
Resource Wizard use this layout manager.

Menu Templates
In the Java AWT, menus must appear within a frame, described by the AWT’s Frame class. 
Resource Wizard generates a class that adds menus to an arbitrary frame. 

This “menu creator” class generated by Resource Wizard has two methods: a constructor that 
takes a Frame object as an argument, and a CreateMenu method.
For more information on the Java AWT, see the printed book Learn Java Now and the section on the 
AWT in Sun’s Java Application Programming Interface. 
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Using the Resource Wizard-generated Dialog
    

The first step is to add the Resource Wizard-generated file(s) to your project using the same 
procedure you performed to add the sample files to a project. If you have been following the 
steps described in this scenario, the files you must add are named NewDialog.JAVA, 
DialogLayout.JAVA, and NewMenu.JAVA. 

The next step is to add code that actually references the classes created by Resource Wizard.

{ewl msdncd, EWGraphic, tut19a 0 /a "build.bmp"} To use the dialog class in your 
Java program 
 1 Open the Java source file Demo.JAVA and add the following import statement to the beginning 

of the file:
    

import NewDialog;
    

 2 Near the beginning of the applet declaration, after the declaration of the Thread variable, 
add the following line:

    

NewDialog dlg;
    

 3 In the applet’s init method, remove the call to resize and add the following lines:
    

dlg = new NewDialog( this );
dlg.CreateControls();

    

The first line allocates an instance of the NewDialog class, passing the this pointer to the 
constructor, specifying the applet as the container. The second line calls the CreateControls 
method, which adds all the controls to the applet. 

 4 Comment out the call to drawString in the paint method.
 5 Just before the end of the applet declaration, add the following code:

    

public boolean action( Event evt, Object arg )
{
    if ( evt.target instanceof Button )
    {
        String val = dlg.IDC_EDIT1.getText();
        dlg.IDC_STATIC1.setText( val );
        return true;
    }
    return false;
}

    

The action method responds to events generated by controls. In this example, the method 
checks if the event’s target was a Button object. (Since the dialog in this example has only 
one button, it’s not necessary to test which button was clicked.) If so, the method reads the 
value of the TextField object and uses it to set the value of the Label object. The names of the
TextField and Label objects correspond to the IDs of the edit control and static text control, 
respectively, in the original dialog resource.

 6 From the File menu, choose Save.
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Using the Resource Wizard-generated Menu
    

{ewl msdncd, EWGraphic, tut20a 0 /a "build.bmp"} To use the menu class in your 
Java program
 1 In the Java source file Demo.JAVA, add the following import statement to the beginning of the 

file:
    

import NewMenu;
    

 2 In the applet declaration, after the declaration of the NewDialog variable, add the 
following line:

    

NewMenu menu;
MyFrame frame;

    

These lines declare variables for using the NewMenu class. 
 3 In the applet’s init method, after the lines that create the dialog, add the following lines:

    

frame = new MyFrame( "menu test" );
frame.resize( 100, 100 );
menu = new NewMenu( frame );
menu.CreateMenu();
frame.show();

    

The MyFrame class will be defined in the next step. These lines declare an instance of MyFrame,
specify it as the frame for an instance of the NewMenu class, initialize the menus, and display the
frame window. 

 4 At the end of the file, add the following code:
    

class MyFrame extends Frame
{
    String text = new String(" ");

    MyFrame(String title)
    {
        super(title);
    }

    public void paint(Graphics g)
    {
        g.drawString(text, 10, 10);
    }

    public boolean action( Event evt, Object obj )
    {
        Object target = evt.target;
        if (target instanceof MenuItem)
        {
            text = (String)obj;
            repaint();
            return true;
        }
        return false;



    }
}

    

The MyFrame class extends the Frame class and declares a String variable. The override of 
the paint method displays the value of this string. The override of the action method 
responds to events generated within the frame. The method checks if the event’s target was a 
MenuItem object. If so, the method sets the text variable to the label of the menu item 
that was chosen, which is passed in the obj parameter.

 5 From the File menu, choose Save.
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Viewing the Results
    

Build your project using the same command you used for building the sample applet; from the 
Build menu, choose Build. 

You are now ready to run the application. Choose Execute Demo from the Build menu. First Internet 
Explorer appears, displaying an edit control, a static text field, and a push button on the HTML page; 
these are the controls specified in the dialog resource. A separate window also appears, displaying a 
menu bar; these are the menus specified in the menu resource.

To test the event handler for the dialog, type “hello” in the edit control and click on the push button.
This causes the contents of the static text field to change to “hello,” reflecting the value in the edit 
control. You can easily add more controls and then expand the action method to examine which 
control was chosen and perform different actions accordingly. 

To test the event handler for the menus, choose a command from one of the menus in the frame 
window. This causes the name of the last menu item chosen to appear in the window. You can easily 
expand the action method to examine which menu item was chosen and perform different actions 
acordingly. 

    

Note      The resource template (.RCT) file you created is not part of the Java project; only the .JAVA
files generated from the the resource template are part of the project. Consequently, if you make 
modifications to the resource template—for example, by editing a menu or dialog box—the resource 
template does not automatically get converted the next time you build your project. You must 
manually run Resource Wizard to regenerate the .JAVA files from the resource template; 
those .JAVA files will be automatically recompiled the next time you build the project.

    

For more information on the Resource Wizard, see Using the Resource Wizard.
For more information on the Java AWT, see the printed book Learn Java Now and the section on the 
AWT in Sun’s Java Application Programming Interface.
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Making Changes to a Java Project
    

Visual J++ provides features that simplify the creation of certain elements of a Java program:

· Adding a new class
· Adding a new method
· Adding a new variable

    

Visual J++ also includes a bitmap editor for creating images for use with your Java program. 

· Creating a new image 
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Adding a Class
    

{ewl msdncd, EWGraphic, tut23a 0 /a "build.bmp"} To add a class
 1 From the Insert menu, choose New Class. (Or, in the ClassView pane, point the cursor at the 

name of a class, click the right mouse button, and choose Create New Class).
 2 The Create New Class dialog appears.
 3 Fill in the dialog:

· Enter the name of the class in the Name edit box.
· If the new class extends an existing one, enter the class’s superclass in the Extends edit 

box.
· Enter the package you want the class to be part of, if it’s not the default one.
· Specify any modifiers (public, abstract, or final) for the class by selecting the appropriate 

check box.
    

 4 Choose OK.
Visual J++ creates a new source file containing the declaration of the class you’ve specified. 
This file is automatically added to the project.

    

For information about Java classes and Java packages, see the printed book Learn Java Now or the 
online Java Language Specification.
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Adding a Method
    

{ewl msdncd, EWGraphic, tut24a 0 /a "build.bmp"} To add a method 

 1 In the ClassView pane, point the cursor at the name of the class you want to add a method to 
and click the right mouse button. 

 2 In the pop-up menu, choose Add Method. 
The Add Method dialog appears.

 3 Fill in the dialog
· In the Return Type box, enter the return type of the method.
· In the Method Declaration box, enter the name of the method. If you want the method to 

have parameters, specify them enclosed in parentheses.
· In the Access area, choose the degree of access you want the method to have.
· In the Modifier area, choose any modifiers you want to apply to the method. 

    

 4 Choose OK.
Visual J++ adds an empty definition for the method you’ve specified at the top of the class 
declaration. 

    

For information about Java methods, access specifiers, and modifiers, see the printed book Learn 
Java Now or the online Java Language Specification.
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Adding a Variable
    

{ewl msdncd, EWGraphic, tut25a 0 /a "build.bmp"} To add a variable 

 1 In the ClassView pane, point the cursor at the name of the class you want to add a variable to 
and click the right mouse button. 

 2 In the pop-up menu, choose Add Variable. 
The Add Variable dialog appears.

 3 Fill in the dialog
· In the Variable type box, enter the type of the variable.
· In the Variable name box, enter the name of the variable.
· If you want the variable initialized to a particular value, enter it in the Initial value box.
· From the Access drop-down list, choose the degree of access you want the variable to 

have.
· In the Modifier area, choose any modifiers you want to apply to the variable. 

    

 4 Choose OK.
Visual J++ adds a declaration for the variable you’ve specified at the top of the class 
definition.

    

For information about Java variables, access specifiers, and modifiers, see the printed book Learn 
Java Now or the online Java Language Specification.
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Creating a New Image
    

Java currently understands two formats for graphic images: Graphic Interface Format (GIF) or Joint 
Photographic Experts Group (JPEG) format. Visual J++ supports the creation of images in these 
formats, as well as common Windows formats like Bitmap (.BMP) and Device-Independent Bitmap 
(.DIB).

{ewl msdncd, EWGraphic, tut26a 0 /a "build.bmp"} To create a new image
 1 From the File menu, choose New. 

The New dialog box appears.
 2 In the New box, select Bitmap. 

A bitmap editing window appears.
 3 Use the palettes available to draw your bitmap.
 4 From the File menu, choose Save.

The Save dialog box appears.
 5 Type the name you want to save the bitmap under, and give it the extension “.GIF” or “.JPG” 

depending on whether you want to save it as a .GIF or a .JPEG file.
 6 Choose OK.

    

To add a .GIF or .JPG file to your project, pull down the Insert menu and choose Files into Project. 

For more information on creating images, see Using the Graphic Editor.
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Animator: Demonstrates Animation
    

{ewc msdncd.dll, ewbutton, /T"Click to open or copy the Animator project files." /I"1001" /Bcodeview}

Animator is a sample from the Java Development Kit from Sun Microsystems.

To run this sample:

1. Print out these instructions.

2. Click on the button above.

3. In the Sample Application dialog box, click the Copy All... button.

4. Specify the target directory for the sample project (or accept the default) and click OK.

5. Click Close to close the Sample Application dialog box.

6. Choose the Open Workspace... item from the File menu.

7. In the Open Project Workspace dialog box, navigate to the directory for the sample project.

8. Select the sample's .MDP file and click Open.

9. Choose the Execute item from the Build menu.

10. Click Yes when asked to rebuild the out of date files.

11. A dialog asks for the name of the class file to run (you must specify the class that extends 
java.applet.Applet). Enter animator as the class-file name and click OK.

That's it!    You should now see the applet running inside your default browser.

To debug the applet:

1. Exit the browser.

2. Choose the Debug/Step Into item from the Build menu.
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ArcTest: Demonstrates Arc Drawing
    

{ewc msdncd.dll, ewbutton, /T"Click to open or copy the ArcTest project files." /I"1002" /Bcodeview}

ArcTest is a sample from the Java Development Kit from Sun Microsystems.

To run this sample:

1. Print out these instructions.

2. Click on the button above.

3. In the Sample Application dialog box, click the Copy All... button.

4. Specify the target directory for the sample project (or accept the default) and click OK.

5. Click Close to close the Sample Application dialog box.

6. Choose the Open Workspace... item from the File menu.

7. In the Open Project Workspace dialog box, navigate to the directory for the sample project.

8. Select the sample's .MDP file and click Open.

9. Choose the Execute item from the Build menu.

10. Click Yes when asked to rebuild the out of date files.

11. A dialog asks for the name of the class file to run (you must specify the class that extends 
java.applet.Applet). Enter arctest as the class-file name and click OK.

That's it!    You should now see the applet running inside your default browser.

To debug the applet:

1. Exit the browser.

2. Choose the Debug/Step Into item from the Build menu.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



BarChart: Demonstrates Chart Drawing
    

{ewc msdncd.dll, ewbutton, /T"Click to open or copy the BarChart project files." /I"1003" /Bcodeview}

BarChart is a sample from the Java Development Kit from Sun Microsystems.

To run this sample:

1. Print out these instructions.

2. Click on the button above.

3. In the Sample Application dialog box, click the Copy All... button.

4. Specify the target directory for the sample project (or accept the default) and click OK.

5. Click Close to close the Sample Application dialog box.

6. Choose the Open Workspace... item from the File menu.

7. In the Open Project Workspace dialog box, navigate to the directory for the sample project.

8. Select the sample's .MDP file and click Open.

9. Choose the Execute item from the Build menu.

10. Click Yes when asked to rebuild the out of date files.

11. A dialog asks for the name of the class file to run (you must specify the class that extends 
java.applet.Applet). Enter chart as the class-file name and click OK.

That's it!    You should now see the applet running inside your default browser.

To debug the applet:

1. Exit the browser.

2. Choose the Debug/Step Into item from the Build menu.
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Blink: Demonstrates Blinking Text
    

{ewc msdncd.dll, ewbutton, /T"Click to open or copy the Blink project files." /I"1004" /Bcodeview}

Blink is a sample from the Java Development Kit from Sun Microsystems.

To run this sample:

1. Print out these instructions.

2. Click on the button above.

3. In the Sample Application dialog box, click the Copy All... button.

4. Specify the target directory for the sample project (or accept the default) and click OK.

5. Click Close to close the Sample Application dialog box.

6. Choose the Open Workspace... item from the File menu.

7. In the Open Project Workspace dialog box, navigate to the directory for the sample project.

8. Select the sample's .MDP file and click Open.

9. Choose the Execute item from the Build menu.

10. Click Yes when asked to rebuild the out of date files.

11. A dialog asks for the name of the class file to run (you must specify the class that extends 
java.applet.Applet). Enter blink as the class-file name and click OK.

That's it!    You should now see the applet running inside your default browser.

To debug the applet:

1. Exit the browser.

2. Choose the Debug/Step Into item from the Build menu.
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BouncingHeads: Demonstrates Animation
    

{ewc msdncd.dll, ewbutton, /T"Click to open or copy the BouncingHeads project files." /I"1005" 
/Bcodeview}

BouncingHeads is a sample from the Java Development Kit from Sun Microsystems.

To run this sample:

1. Print out these instructions.

2. Click on the button above.

3. In the Sample Application dialog box, click the Copy All... button.

4. Specify the target directory for the sample project (or accept the default) and click OK.

5. Click Close to close the Sample Application dialog box.

6. Choose the Open Workspace... item from the File menu.

7. In the Open Project Workspace dialog box, navigate to the directory for the sample project.

8. Select the sample's .MDP file and click Open.

9. Choose the Execute item from the Build menu.

10. Click Yes when asked to rebuild the out of date files.

11. A dialog asks for the name of the class file to run (you must specify the class that extends 
java.applet.Applet). Enter bounceitem as the class-file name and click OK.

That's it!    You should now see the applet running inside your default browser.

To debug the applet:

1. Exit the browser.

2. Choose the Debug/Step Into item from the Build menu.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



CardTest: Demonstrates CardLayout
    

{ewc msdncd.dll, ewbutton, /T"Click to open or copy the CardTest project files." /I"1006" /Bcodeview}

CardTest is a sample from the Java Development Kit from Sun Microsystems.

To run this sample:

1. Print out these instructions.

2. Click on the button above.

3. In the Sample Application dialog box, click the Copy All... button.

4. Specify the target directory for the sample project (or accept the default) and click OK.

5. Click Close to close the Sample Application dialog box.

6. Choose the Open Workspace... item from the File menu.

7. In the Open Project Workspace dialog box, navigate to the directory for the sample project.

8. Select the sample's .MDP file and click Open.

9. Choose the Execute item from the Build menu.

10. Click Yes when asked to rebuild the out of date files.

11. A dialog asks for the name of the class file to run (you must specify the class that extends 
java.applet.Applet). Enter cardtest as the class-file name and click OK.

That's it!    You should now see the applet running inside your default browser.

To debug the applet:

1. Exit the browser.

2. Choose the Debug/Step Into item from the Build menu.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



DitherTest: Demonstrates Color Dithering
    

{ewc msdncd.dll, ewbutton, /T"Click to open or copy the DitherTest project files." /I"1007" 
/Bcodeview}

DitherTest is a sample from the Java Development Kit from Sun Microsystems.

To run this sample:

1. Print out these instructions.

2. Click on the button above.

3. In the Sample Application dialog box, click the Copy All... button.

4. Specify the target directory for the sample project (or accept the default) and click OK.

5. Click Close to close the Sample Application dialog box.

6. Choose the Open Workspace... item from the File menu.

7. In the Open Project Workspace dialog box, navigate to the directory for the sample project.

8. Select the sample's .MDP file and click Open.

9. Choose the Execute item from the Build menu.

10. Click Yes when asked to rebuild the out of date files.

11. A dialog asks for the name of the class file to run (you must specify the class that extends 
java.applet.Applet). Enter dithertest as the class-file name and click OK.

That's it!    You should now see the applet running inside your default browser.

To debug the applet:

1. Exit the browser.

2. Choose the Debug/Step Into item from the Build menu.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



DrawTest: A Line-Drawing Program
    

{ewc msdncd.dll, ewbutton, /T"Click to open or copy the DrawTest project files." /I"1008" /Bcodeview}

DrawTest is a sample from the Java Development Kit from Sun Microsystems.

To run this sample:

1. Print out these instructions.

2. Click on the button above.

3. In the Sample Application dialog box, click the Copy All... button.

4. Specify the target directory for the sample project (or accept the default) and click OK.

5. Click Close to close the Sample Application dialog box.

6. Choose the Open Workspace... item from the File menu.

7. In the Open Project Workspace dialog box, navigate to the directory for the sample project.

8. Select the sample's .MDP file and click Open.

9. Choose the Execute item from the Build menu.

10. Click Yes when asked to rebuild the out of date files.

11. A dialog asks for the name of the class file to run (you must specify the class that extends 
java.applet.Applet). Enter drawtest as the class-file name and click OK.

That's it!    You should now see the applet running inside your default browser.

To debug the applet:

1. Exit the browser.

2. Choose the Debug/Step Into item from the Build menu.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Fractal: A Fractal-Drawing Program
    

{ewc msdncd.dll, ewbutton, /T"Click to open or copy the Fractal project files." /I"1009" /Bcodeview}

Fractal is a sample from the Java Development Kit from Sun Microsystems.

To run this sample:

1. Print out these instructions.

2. Click on the button above.

3. In the Sample Application dialog box, click the Copy All... button.

4. Specify the target directory for the sample project (or accept the default) and click OK.

5. Click Close to close the Sample Application dialog box.

6. Choose the Open Workspace... item from the File menu.

7. In the Open Project Workspace dialog box, navigate to the directory for the sample project.

8. Select the sample's .MDP file and click Open.

9. Choose the Execute item from the Build menu.

10. Click Yes when asked to rebuild the out of date files.

11. A dialog asks for the name of the class file to run (you must specify the class that extends 
java.applet.Applet). Enter clsfractal as the class-file name and click OK.

That's it!    You should now see the applet running inside your default browser.

To debug the applet:

1. Exit the browser.

2. Choose the Debug/Step Into item from the Build menu.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



GraphicsTest: Demonstrates Graphics Primitives
    

{ewc msdncd.dll, ewbutton, /T"Click to open or copy the GraphicsTest project files." /I"1010" 
/Bcodeview}

GraphicsTest is a sample from the Java Development Kit from Sun Microsystems.

To run this sample:

1. Print out these instructions.

2. Click on the button above.

3. In the Sample Application dialog box, click the Copy All... button.

4. Specify the target directory for the sample project (or accept the default) and click OK.

5. Click Close to close the Sample Application dialog box.

6. Choose the Open Workspace... item from the File menu.

7. In the Open Project Workspace dialog box, navigate to the directory for the sample project.

8. Select the sample's .MDP file and click Open.

9. Choose the Execute item from the Build menu.

10. Click Yes when asked to rebuild the out of date files.

11. A dialog asks for the name of the class file to run (you must specify the class that extends 
java.applet.Applet). Enter graphicstest as the class-file name and click OK.

That's it!    You should now see the applet running inside your default browser.

To debug the applet:

1. Exit the browser.

2. Choose the Debug/Step Into item from the Build menu.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



GraphLayout: Demonstrates Auto-Layout Algorithm
    

{ewc msdncd.dll, ewbutton, /T"Click to open or copy the GraphLayout project files." /I"1011" 
/Bcodeview}

GraphLayout is a sample from the Java Development Kit from Sun Microsystems.

To run this sample:

1. Print out these instructions.

2. Click on the button above.

3. In the Sample Application dialog box, click the Copy All... button.

4. Specify the target directory for the sample project (or accept the default) and click OK.

5. Click Close to close the Sample Application dialog box.

6. Choose the Open Workspace... item from the File menu.

7. In the Open Project Workspace dialog box, navigate to the directory for the sample project.

8. Select the sample's .MDP file and click Open.

9. Choose the Execute item from the Build menu.

10. Click Yes when asked to rebuild the out of date files.

11. A dialog asks for the name of the class file to run (you must specify the class that extends 
java.applet.Applet). Enter graph as the class-file name and click OK.

That's it!    You should now see the applet running inside your default browser.

To debug the applet:

1. Exit the browser.

2. Choose the Debug/Step Into item from the Build menu.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



ImageMap: Demonstrates Images
    

{ewc msdncd.dll, ewbutton, /T"Click to open or copy the ImageMap project files." /I"1012" 
/Bcodeview}

ImageMap is a sample from the Java Development Kit from Sun Microsystems.

To run this sample:

1. Print out these instructions.

2. Click on the button above.

3. In the Sample Application dialog box, click the Copy All... button.

4. Specify the target directory for the sample project (or accept the default) and click OK.

5. Click Close to close the Sample Application dialog box.

6. Choose the Open Workspace... item from the File menu.

7. In the Open Project Workspace dialog box, navigate to the directory for the sample project.

8. Select the sample's .MDP file and click Open.

9. Choose the Execute item from the Build menu.

10. Click Yes when asked to rebuild the out of date files.

11. A dialog asks for the name of the class file to run (you must specify the class that extends 
java.applet.Applet). Enter imagemap as the class-file name and click OK.

That's it!    You should now see the applet running inside your default browser.

To debug the applet:

1. Exit the browser.

2. Choose the Debug/Step Into item from the Build menu.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



ImageTest: Demonstrates Image Manipulation
    

{ewc msdncd.dll, ewbutton, /T"Click to open or copy the ImageTest project files." /I"1013" 
/Bcodeview}

ImageTest is a sample from the Java Development Kit from Sun Microsystems.

To run this sample:

1. Print out these instructions.

2. Click on the button above.

3. In the Sample Application dialog box, click the Copy All... button.

4. Specify the target directory for the sample project (or accept the default) and click OK.

5. Click Close to close the Sample Application dialog box.

6. Choose the Open Workspace... item from the File menu.

7. In the Open Project Workspace dialog box, navigate to the directory for the sample project.

8. Select the sample's .MDP file and click Open.

9. Choose the Execute item from the Build menu.

10. Click Yes when asked to rebuild the out of date files.

11. A dialog asks for the name of the class file to run (you must specify the class that extends 
java.applet.Applet). Enter imagetest as the class-file name and click OK.

That's it!    You should now see the applet running inside your default browser.

To debug the applet:

1. Exit the browser.

2. Choose the Debug/Step Into item from the Build menu.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



JumpingBox: Demonstrates Mouse Tracking
    

{ewc msdncd.dll, ewbutton, /T"Click to open or copy the JumpingBox project files." /I"1014" 
/Bcodeview}

JumpingBox is a sample from the Java Development Kit from Sun Microsystems.

To run this sample:

1. Print out these instructions.

2. Click on the button above.

3. In the Sample Application dialog box, click the Copy All... button.

4. Specify the target directory for the sample project (or accept the default) and click OK.

5. Click Close to close the Sample Application dialog box.

6. Choose the Open Workspace... item from the File menu.

7. In the Open Project Workspace dialog box, navigate to the directory for the sample project.

8. Select the sample's .MDP file and click Open.

9. Choose the Execute item from the Build menu.

10. Click Yes when asked to rebuild the out of date files.

11. A dialog asks for the name of the class file to run (you must specify the class that extends 
java.applet.Applet). Enter mousetrack as the class-file name and click OK.

That's it!    You should now see the applet running inside your default browser.

To debug the applet:

1. Exit the browser.

2. Choose the Debug/Step Into item from the Build menu.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



MoleculeViewer: Demonstrates 3D Modeling
    

{ewc msdncd.dll, ewbutton, /T"Click to open or copy the MoleculeViewer project files." /I"1015" 
/Bcodeview}

MoleculeViewer is a sample from the Java Development Kit from Sun Microsystems.

To run this sample:

1. Print out these instructions.

2. Click on the button above.

3. In the Sample Application dialog box, click the Copy All... button.

4. Specify the target directory for the sample project (or accept the default) and click OK.

5. Click Close to close the Sample Application dialog box.

6. Choose the Open Workspace... item from the File menu.

7. In the Open Project Workspace dialog box, navigate to the directory for the sample project.

8. Select the sample's .MDP file and click Open.

9. Choose the Execute item from the Build menu.

10. Click Yes when asked to rebuild the out of date files.

11. A dialog asks for the name of the class file to run (you must specify the class that extends 
java.applet.Applet). Enter xyzapp as the class-file name and click OK.

That's it!    You should now see the applet running inside your default browser.

To debug the applet:

1. Exit the browser.

2. Choose the Debug/Step Into item from the Build menu.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



NervousText: Demonstrates Text Animation
    

{ewc msdncd.dll, ewbutton, /T"Click to open or copy the NervousText project files." /I"1016" 
/Bcodeview}

NervousText is a sample from the Java Development Kit from Sun Microsystems.

To run this sample:

1. Print out these instructions.

2. Click on the button above.

3. In the Sample Application dialog box, click the Copy All... button.

4. Specify the target directory for the sample project (or accept the default) and click OK.

5. Click Close to close the Sample Application dialog box.

6. Choose the Open Workspace... item from the File menu.

7. In the Open Project Workspace dialog box, navigate to the directory for the sample project.

8. Select the sample's .MDP file and click Open.

9. Choose the Execute item from the Build menu.

10. Click Yes when asked to rebuild the out of date files.

11. A dialog asks for the name of the class file to run (you must specify the class that extends 
java.applet.Applet). Enter nervoustext as the class-file name and click OK.

That's it!    You should now see the applet running inside your default browser.

To debug the applet:

1. Exit the browser.

2. Choose the Debug/Step Into item from the Build menu.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



ScrollingImages: Demonstrates Scrolling
    

{ewc msdncd.dll, ewbutton, /T"Click to open or copy the ScrollingImages project files." /I"1017" 
/Bcodeview}

ScrollingImages is a sample from the Java Development Kit from Sun Microsystems.

To run this sample:

1. Print out these instructions.

2. Click on the button above.

3. In the Sample Application dialog box, click the Copy All... button.

4. Specify the target directory for the sample project (or accept the default) and click OK.

5. Click Close to close the Sample Application dialog box.

6. Choose the Open Workspace... item from the File menu.

7. In the Open Project Workspace dialog box, navigate to the directory for the sample project.

8. Select the sample's .MDP file and click Open.

9. Choose the Execute item from the Build menu.

10. Click Yes when asked to rebuild the out of date files.

11. A dialog asks for the name of the class file to run (you must specify the class that extends 
java.applet.Applet). Enter imagetape as the class-file name and click OK.

That's it!    You should now see the applet running inside your default browser.

To debug the applet:

1. Exit the browser.

2. Choose the Debug/Step Into item from the Build menu.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



SimpleGraph: Demonstrates Graphing
    

{ewc msdncd.dll, ewbutton, /T"Click to open or copy the SimpleGraph project files." /I"1018" 
/Bcodeview}

SimpleGraph is a sample from the Java Development Kit from Sun Microsystems.

To run this sample:

1. Print out these instructions.

2. Click on the button above.

3. In the Sample Application dialog box, click the Copy All... button.

4. Specify the target directory for the sample project (or accept the default) and click OK.

5. Click Close to close the Sample Application dialog box.

6. Choose the Open Workspace... item from the File menu.

7. In the Open Project Workspace dialog box, navigate to the directory for the sample project.

8. Select the sample's .MDP file and click Open.

9. Choose the Execute item from the Build menu.

10. Click Yes when asked to rebuild the out of date files.

11. A dialog asks for the name of the class file to run (you must specify the class that extends 
java.applet.Applet). Enter graphapplet as the class-file name and click OK.

That's it!    You should now see the applet running inside your default browser.

To debug the applet:

1. Exit the browser.

2. Choose the Debug/Step Into item from the Build menu.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



SpreadSheet: A Simple Spreadsheet Program
    

{ewc msdncd.dll, ewbutton, /T"Click to open or copy the SpreadSheet project files." /I"1019" 
/Bcodeview}

SpreadSheet is a sample from the Java Development Kit from Sun Microsystems.

To run this sample:

1. Print out these instructions.

2. Click on the button above.

3. In the Sample Application dialog box, click the Copy All... button.

4. Specify the target directory for the sample project (or accept the default) and click OK.

5. Click Close to close the Sample Application dialog box.

6. Choose the Open Workspace... item from the File menu.

7. In the Open Project Workspace dialog box, navigate to the directory for the sample project.

8. Select the sample's .MDP file and click Open.

9. Choose the Execute item from the Build menu.

10. Click Yes when asked to rebuild the out of date files.

11. A dialog asks for the name of the class file to run (you must specify the class that extends 
java.applet.Applet). Enter spreadsheet as the class-file name and click OK.

That's it!    You should now see the applet running inside your default browser.

To debug the applet:

1. Exit the browser.

2. Choose the Debug/Step Into item from the Build menu.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



TicTacToe: A Simple TicTacToe Program
    

{ewc msdncd.dll, ewbutton, /T"Click to open or copy the TicTacToe project files." /I"1020" 
/Bcodeview}

TicTacToe is a sample from the Java Development Kit from Sun Microsystems.

To run this sample:

1. Print out these instructions.

2. Click on the button above.

3. In the Sample Application dialog box, click the Copy All... button.

4. Specify the target directory for the sample project (or accept the default) and click OK.

5. Click Close to close the Sample Application dialog box.

6. Choose the Open Workspace... item from the File menu.

7. In the Open Project Workspace dialog box, navigate to the directory for the sample project.

8. Select the sample's .MDP file and click Open.

9. Choose the Execute item from the Build menu.

10. Click Yes when asked to rebuild the out of date files.

11. A dialog asks for the name of the class file to run (you must specify the class that extends 
java.applet.Applet). Enter tictactoe as the class-file name and click OK.

That's it!    You should now see the applet running inside your default browser.

To debug the applet:

1. Exit the browser.

2. Choose the Debug/Step Into item from the Build menu.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



TumblingDuke: Demonstrates Animation
    

{ewc msdncd.dll, ewbutton, /T"Click to open or copy the TumblingDuke project files." /I"1021" 
/Bcodeview}

TumblingDuke is a sample from the Java Development Kit from Sun Microsystems.

To run this sample:

1. Print out these instructions.

2. Click on the button above.

3. In the Sample Application dialog box, click the Copy All... button.

4. Specify the target directory for the sample project (or accept the default) and click OK.

5. Click Close to close the Sample Application dialog box.

6. Choose the Open Workspace... item from the File menu.

7. In the Open Project Workspace dialog box, navigate to the directory for the sample project.

8. Select the sample's .MDP file and click Open.

9. Choose the Execute item from the Build menu.

10. Click Yes when asked to rebuild the out of date files.

11. A dialog asks for the name of the class file to run (you must specify the class that extends 
Java.applet.Applet). Enter tumbleitem as the class-file name and click OK.

That's it!    You should now see the applet running inside your default browser.

To debug the applet:

1. Exit the browser.

2. Choose the Debug/Step Into item from the Build menu.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



UnderConstruction: Demonstrates Animation and Sound
    

{ewc msdncd.dll, ewbutton, /T"Click to open or copy the UnderConstruction project files." /I"1022" 
/Bcodeview}

UnderConstruction is a sample from the Java Development Kit from Sun Microsystems.

To run this sample:

1. Print out these instructions.

2. Click on the button above.

3. In the Sample Application dialog box, click the Copy All... button.

4. Specify the target directory for the sample project (or accept the default) and click OK.

5. Click Close to close the Sample Application dialog box.

6. Choose the Open Workspace... item from the File menu.

7. In the Open Project Workspace dialog box, navigate to the directory for the sample project.

8. Select the sample's .MDP file and click Open.

9. Choose the Execute item from the Build menu.

10. Click Yes when asked to rebuild the out of date files.

11. A dialog asks for the name of the class file to run (you must specify the class that extends 
java.applet.Applet). Enter jackhammerduke as the class-file name and click OK.

That's it!    You should now see the applet running inside your default browser.

To debug the applet:

1. Exit the browser.

2. Choose the Debug/Step Into item from the Build menu.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



WireFrame: Demonstrates 3D Modeling
    

{ewc msdncd.dll, ewbutton, /T"Click to open or copy the WireFrame project files." /I"1023" 
/Bcodeview}

WireFrame is a sample from the Java Development Kit from Sun Microsystems.

To run this sample:

1. Print out these instructions.

2. Click on the button above.

3. In the Sample Application dialog box, click the Copy All... button.

4. Specify the target directory for the sample project (or accept the default) and click OK.

5. Click Close to close the Sample Application dialog box.

6. Choose the Open Workspace... item from the File menu.

7. In the Open Project Workspace dialog box, navigate to the directory for the sample project.

8. Select the sample's .MDP file and click Open.

9. Choose the Execute item from the Build menu.

10. Click Yes when asked to rebuild the out of date files.

11. A dialog asks for the name of the class file to run (you must specify the class that extends 
java.applet.Applet). Enter threed as the class-file name and click OK.

That's it!    You should now see the applet running inside your default browser.

To debug the applet:

1. Exit the browser.

2. Choose the Debug/Step Into item from the Build menu.

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



JavaBeep: Java calling a COM Object
    

{ewc msdncd.dll, ewbutton, /T"Click to open or copy the JavaBeep project files." /I"1032" 
/Bcodeview}

This sample is a simple demonstration of a Java application calling a COM object.    

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



ToolBar: Demonstrates Toolbars in AWT
    

{ewc msdncd.dll, ewbutton, /T"Click to open or copy the ToolBar project files." /I"1031" /Bcodeview}

Simple toolbars using AWT. 

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



DAOTest: Demonstrates DAO
    

{ewc msdncd.dll, ewbutton, /T"Click to open or copy the DAOTest project files." /I"1025" /Bcodeview}

Demonstrates DAO in Java. 

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



RDOTest: Demonstrates RDO
    

{ewc msdncd.dll, ewbutton, /T"Click to open or copy the RDOTest project files." /I"1029" /Bcodeview}

Demonstrates RDO in Java. 

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



DynData: Demonstrates Dynamic Data Binding
    

{ewc msdncd.dll, ewbutton, /T"Click to open or copy the DynData project files." /I"1026" /Bcodeview}

Demonstrates RDO in Java. 

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



OrgChart: Demonstrates Applet/Control Communication
    

{ewc msdncd.dll, ewbutton, /T"Click to open or copy the OrgChart project files." /I"1028" /Bcodeview}

Demonstrates use of ActiveX control within Java applet. 

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Remote: Demonstrates Remote Automation
    

{ewc msdncd.dll, ewbutton, /T"Click to open or copy the Remote project files." /I"1030" /Bcodeview}

Demonstrates use of DCOM to support remote automation with Java. 

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



Auto: Demonstrates Automation
    

{ewc msdncd.dll, ewbutton, /T"Click to open or copy the Auto project files." /I"1024" /Bcodeview}

Uses a Java applet to control an Automation server. 

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 



MMedia: Demonstrates MultiMedia
    

{ewc msdncd.dll, ewbutton, /T"Click to open or copy the MMedia project files." /I"1027" /Bcodeview}

Demonstrates integration of Java and ActiveX to play AVI. 

{ewl msdncd.dll, ewcright, /c"Microsoft"}
 




