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Limited Warranty

The media on which you receive National |nstruments software are warranted not to fail to execute programming
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the shipping costs of returning to the owner parts which are covered by warranty.

Nationa Instruments believes that the information in this manual is accurate. The document has been carefully
reviewed for technical accuracy. In the event that technical or typographical errors exist, National Instruments
reserves the right to make changes to subsequent editions of this document without prior notice to holders of this
edition. The reader should consult National Instrumentsif errors are suspected. 1n no event shall National
Instruments be liable for any damages arising out of or related to this document or the information contained in it.
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SPECIFICALLY DISCLAIMS ANY WARRANTY OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE.
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INCIDENTAL OR CONSEQUENTIAL DAMAGES, EVEN IF ADVISED OF THE POSSIBILITY THEREOF. This limitation of
the liability of National Instruments will apply regardless of the form of action, whether in contract or tort,
including negligence. Any action against National |nstruments must be brought within one year after the cause of
action accrues. Nationa Instruments shall not be liable for any delay in performance due to causes beyond its
reasonable control. Thewarranty provided herein does not cover damages, defects, malfunctions, or service failures
caused by owner's failure to follow the National Instruments installation, operation, or maintenance instructions;
owner's modification of the product; owner's abuse, misuse, or negligent acts; and power failure or surges, fire,
flood, accident, actions of third parties, or other events outside reasonable control.

Copyright

Under the copyright laws, this publication may not be reproduced or transmitted in any form, electronic or
mechanical, including photocopying, recording, storing in an information retrieval system, or trandating, in
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WARNING REGARDING MEDICAL AND CLINICAL USE
OF NATIONAL INSTRUMENTSPRODUCTS

National Instruments products are not designed with components and testing intended to ensure alevel of
reliability suitable for use in treatment and diagnosis of humans. Applications of National Instruments products
involving medical or clinical treatment can create a potential for accidental injury caused by product failure, or by
errors on the part of the user or application designer. Any use or application of National Instruments products for
or involving medical or clinical treatment must be performed by properly trained and qualified medical personne,
and all traditional medical safeguards, equipment, and procedures that are appropriate in the particular situation to
prevent serious injury or death should always continue to be used when National Instruments products are being
used. National Instruments products are NOT intended to be a substitute for any form of established process,
procedure, or equipment used to monitor or safeguard human health and safety in medical or clinical treatment.
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About This Manual

Getting Sarted with LabWindows/CVI is a hands-on introduction to the LabWindows/CV |
software package. Thismanual isintended for use by first-time LabWindows/CVI users. To use
this manual effectively, you should be familiar with DOS, Windows, and the C programming
language.

Organization of ThisManual

Getting Sarted with LabWindows/CVI is organized as follows:

» Chapter 1, Introduction to LabWindows/CVI, contains an overview of the LabWindows/CV1
documentation set and the LabWindows/CV1 system.

Part |: Tutorial—Getting Acquainted with the LabWindows/CV1 Devel opment Environment

» Chapter 2, Loading, Running, and Editing Source Code, includes learning how to load and
run various projects in the LabWindows/CVI development environment. Y ou will learn about
some of the windowsin LabWindows/CV 1, how to load and operate projectsin
LabWindows/CVI, the different types of filesthat you can usein aLabWindows/CV|1 project,
and some of the source code editing techniques available in LabWindows/CV1.

» Chapter 3, Interactive Code Generation Tools, acquaints you with some of the tools available
for interactive code generation in LabWindows/CVI.

» Chapter 4, Executing and Debugging Tools, acquaints you with some of the tools available for
executing and debugging in the LabWindows/CV 1 interactive program. This session describes
the step modes of execution, breakpoints, the Variable Display, the Array Display, the String
Display, and the Watch window.

Part I1: Tutorial-Building an Application in LabWindows/CVI1

» Chapter 5, Building a Graphical User Interface, containsinstructions for building a project
consisting of a Graphical User Interface and a C sourcefile.

» Chapter 6, Using Function Panels and the Libraries, contains instructions for using

LabWindows/CV1 function panels to generate code. Y ou will then use this code to plot the
graph control array on the user interface that you built in Chapter 5.

© National Instruments Corporation xi Getting Started with LabWindows/CVI



About This Manual

Chapter 7, Adding Analysisto Your Program, contains instructions for adding asimple
analysis capability to your program to compute the maximum and minimum values of the
random array being generated. To do this, you will write your own callback function that finds
the maximum and minimum values of the array and displays them in numeric readouts on the
user interface.

Chapter 8, Using an Instrument Driver, contains instructions for using a simple instrument
driver from the LabWindows/CV1 Instrument Library. Aninstrument driver is aset of
functions used to program an instrument or agroup of related instruments. The high-level
functionsin an instrument driver incorporate many low-level operations including GPIB, VXI,
or RS-232 read and write operations, data conversion, and scaling. The sample modulein this
session does not communicate with areal instrument, but illustrates how an instrument driver
is used in conjunction with the other LabWindows/CV 1 librariesto create programs.

Chapter 9, Additional Exercises, contains exercises to help you learn more about the concepts
you have been using throughout thistutorial. Each exercise builds on the code that you
developed in the previous exercise. Exercise 1 starts by building on the final sample program
that you completed in the Chapter 8 tutorial session. Y ou are given an outline of the concepts
to learn from completing the exercises and some hints for working the exercises.

Part I11: Instrument Control, Data Acquisition, and LabWindows for DOS Conversions.

Chapter 10, Getting Started with GPIB and VXI Instrument Control, isaquick reference to
help you install and configure your IEEE 488.2 Interface board or VX1 controller for use with
LabWindows/CVI. Theinformation included in this chapter is presented in more detail in the
documentation that you receive with your hardware.

Chapter 11, Getting Sarted with Data Acquisition, is a quick reference for installing and
configuring National Instruments plug-in data acquisition (DAQ) boards for use with
LabWindows/CVI for DOS. This chapter discusses how to install and configure both
hardware and software, and how to test the board operation.

Chapter 12, Converting LabWindows for DOS Applications, introduces the conversion toolsin
LabWindows/CV1 for trandating LabWindows for DOS applicationsinto LabWindows/CVI
applications. It also explains why certain LabWindows for DOS features are not supported in
LabWindows/CVI.

The Appendix, Customer Communication, contains forms you can use to request help from
National Instruments and to comment on our products and manuals.

The Glossary contains an alphabetical list and description of terms used in this manual.

The Index contains an alphabetical list of key terms and topics in this manual, including the
page where you can find each one.

Getting Started with LabWindows/CVI xii © National Instruments Corporation



About This Manual

Conventions Used in This Manual

The following conventions are used in this manual:

bold

italic

bold italic

nonospace

i talic nonospace

<>

»

paths

Bold text denotes a parameter, menu item, return value, function
panel item, or dialog box button or option.

Italic text denotes emphasis, a cross reference, or an introduction to
akey concept.

Bold italic text denotes anote, caution, or warning.

Text in thisfont denotes text or characters that you should literally
enter from the keyboard. Sections of code, programming examples,
and syntax examples also appear in thisfont. Thisfont alsois used
for the proper names of disk drives, paths, directories, programs,
subprograms, subroutines, device names, variables, filenames, and
extensions, and for statements and comments taken from program
code.

Italic text in this font denotes that you must supply the appropriate
words or values in the place of these items.

Angle brackets enclose the name of akey. A hyphen between two
or more key names enclosed in angle brackets denotes that you
should simultaneoudly press the named keys—for example,
<Ctrl-Alt-Delete>.

The » symbol |eads you through nested menu items and dialog
box optionsto afinal action. The sequence

File»Page Setup»Options»Substitute Fonts
directs you to pull down the File menu, select the Page Setup
item, select Options, and finally select the Substitute Fonts
option from the last dialog box.

Pathsin this manual are denoted using backsashes (\) to
separate drive names, directories, and files, asin
drivenane\ di r lnane\ di r 2nane\ nyfil e

Acronyms, abbreviations, metric prefixes, mnemonics, and symbols, and terms are listed in the

Glossary.

© National Instruments Corporation Xiii Getting Started with LabWindows/CVI



About This Manual

The LabWindows/CVI Documentation Set

For adetailed discussion of the best way to use the LabWindows/CVI documentation set, see the
section Using the LabWindows/CVI Documentation Set in Chapter 1, Introduction to
LabWindows/CVI of this manual.

Standard Documentation Set

This manual gives you a hands-on introduction to LabWindows/CV1 and shows you how to
develop applications with LabWindows/CVI.

The LabWindows/CVI Instrument Driver Devel opers Guide describes how to create instrument
driversfor the LabWindows Instrument Library. This manual assumesthat you are familiar with
the material presented in Getting Sarted with LabWindows/CVI and the LabWindows/CVI User
Manual.

The LabWindows/CVI Programmers Reference Manual containsinformation to help you develop
programsin LabWindows/CVI. This manual assumes that you are familiar with DOS, Windows
fundamentals, and with the material presented in Getting Started with LabWindows/CVI and the
LabWindows/CVI User Manual.

The LabWindows/CVI Sandard Libraries Reference Manual describes the LabWindows/CVI
standard libraries-the Analysis Library, the Formatting and /O Library, the GPIB/GPIB-488.2
Library, the RS-232 Library, and the Utility Library. The LabWindows/CVI Sandard Libraries
Reference Manual assumesthat you are familiar with the material presented in Getting Started with
LabWindows/CVI and the LabWindows/CVI User Manual.

The LabWindows/CVI User Interface Reference Manual describes how to create custom user
interfaces with the LabWindows/CV1 User Interface Library. This manual assumesthat you are
familiar with the material presented in Getting Sarted with LabWindows/CVI and the
LabWindows/CVI User Manual

The LabWindows/CVI User Manual is areference manual that describes the features and
functionality of LabWindows/CVI.

C: A Reference Manual is areference manual for the C programming language. It fully explains
the ANSI C standard to which LabWindows/CV|I adheres. Additional copies are available through
bookstores or its publisher, Prentice-Hall, Englewood Cliffs, NJ 07632.

Getting Started with LabWindows/CVI Xiv © National Instruments Corporation



About This Manual

Optional Manuals

The LabWindows/CVI Advanced Analysis Library Reference Manual describes alibrary of
advanced analysis functions. This manud is distributed with the optional LabWindows/CV I
Advanced Analysis Library software package.

The NI-488 Function Reference Manual for DOS'Windows and the NI-488.2M Software
Reference Manual describes alibrary of functions you can use to program National I nstruments
GPIB interfaces. These manuals are distributed with National Instruments GPIB products.

The NI-DAQ User Manual for PC Compatibles and the NI-DAQ Function Reference
Manual for PC Compatibles describe alibrary of functions you can useto program
National Instruments DAQ boards. These manuals are distributed with National
Instruments DAQ boards.

The NI-VXI Software Reference Manual for C describes alibrary of functions you can use
to program National Instruments VXI controllers. This manual is distributed with National
Instruments VX1 controllers for LabWindows/CVI VXI Development System users.

Customear Communication

National Instruments wants to receive your comments on our products and manuas. We are
interested in the applications you devel op with our products, and we want to help you if you have
problems with them. To make it easy for you to contact us, this manual contains comment and
technical support formsfor you to complete. These forms are in the Appendix, Customer
Communication, at the end of this manual.

© National Instruments Corporation XV Getting Started with LabWindows/CVI



Chapter 1
| ntroduction to LabWindows/CVI

This chapter contains an overview of the LabWindows/CV1 documentation set and the
LabWindows/CV1 software development system.

Installing LabWindows/CVI

The setup program installs the LabWindows/CV | development environment and a number of
additional files on your system. The full installation includes sample programs that illustrate many
of the new featuresin LabWindows/CV I and tutorial programs that you will use throughout this
manual. Follow theinstallation instructionsin the LabWindows/CVI Release Notes that come with
your package to install LabWindows/CV1.

LabWindows/CVI and the associated files are installed in the following subdirectories on your
hard disk.

LabWindows/CV| Subdirectories

Directory Name Contents
c:\cvilbin LabWindows/CVI Library files
c:\cvilfonts Font files required for graphics operations
c:\cvi\include Include files associated with libraries
c:\cvilinstr Instrument modules
c:\cvi\sanpl es Source code to sample programs
c:\cviltutori al Programs you use in the tutorial sessions

throughout this manual.

Thefilecvi . i ni isplaced into theinstallation directory. cvi . i ni isan ASCII file containing
all of the configuration options from the previous LabWindows/CV| session.

If you want to install LabWindows/CV1 on a network, contact National Instruments for licensing
information.

© National Instruments Corporation 1-1 Getting Sarted with LabWindows /CVI



Introduction to LabWindows/CVI Chapter 1

Noteto Sun Users

The figures used throughout the LabWindows/CV 1 documentation set are generated from
LabWindows/CV1 for Windows. However, LabWindows/CV1 is amultiplatform application,
which means the devel opment environment operates the same on both Windows and the Sun. In
some cases, differences exist between Windows and Sun in terms of hot keys or window
operation. In cases where these differences affect the tutorial, you will see a note explaining how
you should proceed on the Sun.

How to Proceed

The best way to familiarize yourself with LabWindows/CVI isto do the following.

1. Thoroughly read the LabWindows/CV1 Release Notes and the READVE. DOCfile distributed
with LabWindows/CV1I.

2. Read the remainder of this chapter for an overall idea of the concepts and capabilities of
LabWindows/CVI.

3. Complete the tutorial sessions (Chapters 2—-9) as outlined in this manual.

4. Familiarize yourself with the sample programs distributed with LabWindows/CV 1.

L earning LabWindows/CVI

LabWindows/CVI isarich and powerful development environment, featuring librariesto aid in
creating programs for amultitude of data acquisition, test, and measurement applications.
Although the LabWindows/CVI documentation is extensive, it is not necessary to completely read
all of the LabWindows/CVI manuals to become proficient at using the package.

Beginners should complete this tutorial first. The LabWindows/CVI User Manual generally
assumes familiarity with Getting Started with LabWindows/CVI, and the other manuals assume
familiarity with both of those volumes. However, it is still useful to make quick cross references
to other manuals as questions arise, both while learning and while using LabWindows/CVI.

Getting Sarted with LabWindows /CVI 1-2 © National Instruments Corporation



Chapter 1 Introduction to LabWindows/CVI

When you begin the tutoria in Chapter 2 of this manual, you will be introduced to the windows,
menus, commands, and dialog boxes used in LabWindows/CVI. The LabWindows/CVI User
Manual contains a chapter devoted to each of the windows in the environment. Asthe tutorial
progresses to such topics as how to use the Variable display window or how to use function
panels, remember there are related chapters in the LabWindows/CVI User Manual. Scanning these
chapters as each topic comes up in Getting Started with LabWindows/CVI will help you find the
answers to any questions you may have. In addition, descriptions of these windows and their
menus are in LabWindows/CV |1 online help.

Asyou will see, the tutorial begins with a general introduction to the LabWindows/CVI
environment and continues with sections devoted to building a project in LabWindows/CV1.
Because each step of the tutorial builds on previous elements, you should follow the outline as
given and not skip ahead.

Asyou work through the tutorial, you may find it helpful to refer to each of the individual library
reference manuals as the topics they cover arise. Take time to acquaint yourself with each of the
manuals by reading its table of contents. Study the function tree of each manual you will be using
in your own development work.

The table of contents of each manual lists the location of helpful information in that manual. The
function tree gives you a quick look at how LabWindows/CV1 library functions are organized,
together with a capsule description of each function.

For alisting of manuals and the LabWindows/CVI topics covered in each, refer to the About This
Manual section of this manual.

LabWindows/CVI System Overview

LabWindows/CVI is a software development system for C programmers. It contains an
interactive environment for developing programs as well as libraries of functions for creating data
acquisition and instrument control applications. LabWindows/CVI contains a comprehensive set
of software tools for data acquisition, analysis, and presentation.

Y ou will use the interactive environment for editing, compiling, linking, and debugging ANSI C
programs. In the environment, you use the functionsin the LabWindows/CV1 function libraries to
write your program. In addition, each function has an interface called a function panel complete
with online help that lets you interactively execute the function and generate code for calling the
function.

Programs written within the LabWindows/CV 1 interactive environment must adhere to the ANSI
C specification. In addition, you are free to use compiled C object modules, Dynamic Link
Libraries (DLLS), C libraries, and instrument driversin conjunction with ANSI C source files
when developing your programs. See the LabWindows/CVI Programmers Reference Manual for
information on LabWindows/CV 1 loadable object modules and DLLS.
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The power of LabWindows/CVI liesinitslibraries. The libraries have functions for developing all
phases of your data acquisition and instrument control system.

» For data acquisition, there are six libraries—the Instrument Library, GPIB/GPIB 488.2 Library,
Data Acquisition Library, RS-232 Library, VISA Transition Library and the VXI Library
availablein the VXI Development System.

» For dataanaysis, there are three libraries-the Formatting and I/O Library, Analysis Library,
and the optional Advanced Analysis Library.

* For data presentation, LabWindows/CV| offersthe User Interface Library.

» For networking and interprocess communication applications, there are two libraries-the
Dynamic Data Exchange (DDE) Library (Windows version only) and the Transmission
Control Protocol (TCP) Library

In addition, the complete standard ANSI C Library is available within the LabWindows/CV1
devel opment environment.

The Instrument Library isaspecia LabWindows/CVI library. It containsdriversfor GPIB, VXI,
and RS-232 instruments such as oscilloscopes, multimeters, and function generators. Each driver
is distributed in source code so you can modify it if necessary. LabWindows/CV1 hasall of the
development tools for creating your own instrument drivers. Instrument drivers can be created for
asingle instrument, multiple instruments, or avirtual instrument for which no physical instrument
exists. Instrument drivers are created using functions from the other LabWindows/CV 1 libraries.

The User Interface Library containstools for controlling graphical user interfaces (GUIs) from
your application programs. LabWindows/CV1 has a User Interface Editor for creating GUIsand a
library of functionsfor controlling them. With the User Interface Library, you can control panels
with input and output controls, graphs, and strip charts. Y ou can also create pull-down menus,
display graphic images, and prompt users for input with pop-up dialog boxes.

LabWindows/CVI Program Development Overview

While working in LabWindows/CV|, it is important to adhere to the same good programming
practices common to all languages and devel opment environments. It isagood ideato do a
functional design of your program before you begin writing code. Maintaining good
documentation and commenting your code will help you better manage your program
development.
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Using C in LabWindows/CVI

LabWindows/CV1 enhances the C programming language for instrumentation applications.
Before you begin working with LabWindows/CV1, be sure that you have a fundamental
understanding of C programming. Y our LabWindows/CVI kit includes an off-the-shelf C
language reference, C:. A Reference Manual, for documentation of the C library functions. For
pointers on how to use this C reference manual in conjunction with LabWindows/CV 1, review
Chapter 1, The ANS C Library, in the LabWindows/CVI Standard Libraries Reference Manual.

It is also helpful to examine the sample program listings distributed with LabWindows/CVI.
These examplesillustrate both the LabWindows/CVI User Interface features and the manner in
which you can use the LabWindows/CVI library functions.

LabWindows/CVI Program Structure

Once you have made your preliminary exploration of LabWindows/CV1 by completing the tutorial
in this manual, the next step is to begin your own project. Because LabWindows/CVI isso
flexible, you can take amost any approach to building a program. Most programs, however, have
astructure that includes some, if not al, of the following elements:

*  User Interface

e Program Control

» DataAcquisition

* DataAnayss

These program elements are interrelated as shown in the following illustration.

User Interface Data Acquisition Data Analysis
* Panels «GPIB « Formatting
* Menus « VXI/MXI +DSP
* Dialog Boxes « RS-232 « Statistics
« Scientific Graphics « Plug-in Data Acquisition « Curve Fitting
* Hardcopy Output « Instrument Drivers * Array Operations

#

Program Control

« Control Logic
» Data Storage

Whilethisillustration is only arough outline, it does provide some orientation for the beginning
LabWindows/CVI user.
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User Interface

With the LabWindows/CV I User Interface Editor you can build elaborate, interactive panels for
your program with aminimum of effort. Designing this graphical user interface (GUI) often
confronts you with decisions concerning exactly what you want your program to do. Therefore,
the user interface is anatural place to begin your program design.

The user interface provides a mechanism for acquiring input from and displaying output to the
user viamenus, panels, controls, and dialog boxes.

The elements of the user interface and the functions that allow you to connect your interface to the
rest of your program are described in the User Interface Reference Manual.

Program Shell Generation with CodeBuilder

Once you have designed your GUI in the User Interface Editor, you can automatically generate a
program shell based on the components in your GUI using CodeBuilder. CodeBuilder will
automatically write code for all of your control callback functions and create a main program to
load and display your GUI windows at program startup. CodeBuilder saves hours of
development time by automating many of the common coding tasks required for writing a
Windows program. The guided tutorial introduces you to CodeBuilder.

Program Control

The program control portion of your program coordinates data acquisition, data analysis, and the
user interface. It contains the control logic for managing the flow of program execution, aswell as
user-defined support functions.

Most of the program control element of a LabWindows/CV1 program consists of code you write
yourself. Therefore, the code used in the sample programsincluded in the LabWindows/CVI
package is useful in understanding how to create your own program code. Y ou will find that
using callback functionsin LabWindows/CV1 greatly ssmplifies your task in controlling the flow
of your application.
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Data Acquisition

Whether you are acquiring data from an instrument or a plug-in data acquisition (DA Q) board,
some control of that acquisition will almost certainly be necessary for your program. This portion
of your program provides the raw data to be analyzed and presented by other components of your
program.

The various LabWindows/CV 1 libraries provide functions for creating this program element.
There are functions for controlling GPIB, RS-232, and V X1 devices, aswell as National
Instruments DAQ boards. In addition, the LabWindows/CVI Instrument Library contains a
collection of driversfor many popular GPIB, RS-232, and V XI instruments.

GPIB functions are introduced in the LabWindows/CVI Sandard Libraries Reference Manual,
with detailed function descriptions available in the NI-488.2 software reference manual that comes
with your GPIB interface. VXI library functions are documented in the NI-VXI Software
Reference Manual for C that comes with your VX1 controller.

Data Acquisition library functions are documented in the NI-DAQ User Manual for PC
Compatibles and the NI-DAQ Function Reference Manual for PC Compatibles distributed with
National Instruments DAQ boards. This documentation contains a table describing which
functions apply to specific DAQ boards along with LabWindows/CVI-specific information on
using those functions.

Information on using the LabWindows/CV1 Instrument Library can be found in the Using
Instrument Drivers and the Instruments Menu sections of Chapter 3, The Project Menu in the
LabWindows/CVI User Manual.

Additionally, Chapter 10, Getting Started with GPIB and VXI Instrument Control, and ~ Chapter
11, Getting Started with Data Acquisition, in this manual go into more detail on these topics.

Data Analysis

After acquiring data, it is often necessary to analyze it. Analysis may include formatting, scaling,
signal processing, statistics, and curvefitting. The Formatting and I/O Library, the Analysis
Library, and the optional Advanced Analysis Library contain functions that perform these
operations.

The Formatting and I/O Library and the Analysis Library are described in the LabWindows/CVI
Sandard Libraries Reference Manual.

The optional Advanced Analysis Library is described in the LabWindows/CVI Advanced Analysis
Library Reference Manual, distributed with the LabWindows/CV1 Advanced Analysis Library

package.
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L oading, Running, and Editing
Source Code

In this session of the tutorial, you will load and run various projects in the LabWindows/CV |
development environment, and you will learn about the following.

Some of the windows in LabWindows/CVI.

How to load and operate projectsin LabWindows/CVI.

The different types of filesthat can be used in a LabWindows/CVI project.

Some of the source code editing techniques available in LabWindows/CV1.

A Note about L abWindows/CVI Windows

The three main windows you will be using in thistutoria are the Project window, the Source
window, and the User Interface Editor window. Unlike other windows in the LabWindows/CV I
program, these three windows are titled according to the program you are working on. Thefile
extension will be your clue to which window you arein. For example, if you are working on the
samplel project as you will do next, you will see that the Project window hasa. prj file
extensonandistitledc: \ cvi\tut ori al \ sanpl el. prj . When you open asource codefile
inaproject, you get what is called the Source window. Thiswill havea. c fileextension. The
User Interface Editor window hasa. ui r fileextension. Thetop portions of these three windows
are shown in the following illustrations.

cAcviltutorial\samplel.prj -~
File Edit View Build Bun Instrument Library Window Options Help
Name CI1cCc 5 | Date
samplel.c = |1IIII?IE|4, 4:00 P +
The Project Window
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= {1> ceviltutorial\samplel.c v |-

File Edlt View Build Hun Instrument Llhrary Wlnduw Dptmns HE||]

#include <an=i_c. h: +*
#include <userint h:
#include <analy=is. h:

The Source Window

ccviltutorial\sample2.uir -
File Edit Create View Arrange Code Run Library Window Options Help

Sample 2 Panel ‘ F

The User Interface Editor window

Setting Up
Follow these steps to set up for the LabWindows/CVI tutorial.

1. Start LabWindows/CVI by double-clicking on the LabWindows/CV1 icon. After
LabWindows/CVI isloaded into memory, you will see three empty windows displayed on
your screen: the LabWindows/CV1 Project window, the Source window, and the User
Interface Editor window. Each of these windows represent a different set of development
toolsin LabWindows/CVI. You will learn more about these windows in the other sessions of
thistutorial. (You will only get these windows the very first time you start LabWindows/CV1
after installation or if there was no project |oaded the last time you quit LabWindows/CV1.)

2. Closethe User Interface Editor window by selecting Close from the File menu.

3. Close the Source window by selecting Close from the File menu.
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Note: All windowsin LabWindows/CVI can be manipulated through LabWindows/CVI
menu selections or through the standard means for manipulating windows on the
operating system. For example, you can close, maximize, minimize, and position
LabWindows/CVI windows on the PC through any of the Microsoft Windows standard
windowing methods.

Under UNIX you can use the title bar window operations available from the window
manager installed on your system to manipulate LabWindows/CVI windows.

If other people will be using the Getting Started example files on your computer, be
sureto use the Save As... option to save your filesunder different file names.

L oading a Project into LabWindows/CVI

To view some of the editing and execution features of the LabWindows/CV1 development, you
will load a project into the LabWindows/CV1 Project window. Follow these instructions.

1. Select Open from the Filemenu. You will be presented with alist of the different file types
that can be created and edited in LabWindows/CV 1.

2. SelectProject (*.prj) tobringup the Open Filedialog box shown in the following
illustration. Y ou may haveto click on the CVI directory, then click onthet ut or i al
directory to bring up the project files.

= Open File

File Hame: Directories:

=_prjl chevittutorial

Load

zsample2.prj
sampled.pn
sampled. pri ; Cancel
sample5._prj 3 solution
sampleb_prj

Lizt Files of Type: Dnyes:
Project [=_prj)

3. Sdectthesanpl el. prj project fromthet ut ori al subdirectory.
After loading thesanpl el. prj project, the Project window should appear as shown in the
following illustration.
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Note: If you are not thefirst person to use thistutorial on your computer, it may be necessary
toreinstall LabWindows/CVI in order to get the unmodified versions of the tutorial

code.
choviltutorial\samplel.prj -
File Edit View Build Bun Instrument Library Window Options Help
MNarme CI1c 5 | Dat
samplel.c = 100794, 4:00 P +
= * =
* |i|] - +

Now let’slook at some of the various windows available in LabWindows/CVI: the Project
window, the Standard Input/Output window, and the Source window.

The Project Window

The Project window in LabWindows/CV1 listsall of the files that make up a particular project or
program.

» TheFilemenu contains selections for loading, saving, and creating new filesin
LabWindows/CVI. You can open any type of file (project, source, header, or user interface)
from the File menu in the Project window.

» TheEdit menu contains selections for adding or removing files from the project list.
» TheBuild menu contains selections for using the compiler and linker in LabWindows/CVI.
* TheRun menu contains selections for running a project.

* TheWindow menu lets you go to other windows in LabWindows/CV1 quickly, such asthe
Source window, User Interface Editor window, and Standard | nput/Output window.

» The Options menu contains selections for configuring various aspects of the
LabWindows/CV1 programming environment. Y ou will be introduced to many of these
windows, utilities, and editors throughout thistutorial. For more information on the Project
window menus, see Chapter 3, The Project Window, of the LabWindows/CVI User Manual.

Y ou will learn about the I nstrument and Library menus in the subsequent sessions of this
tutorial.

Projects that you build with LabWindows/CV I can consist of multiple files of many different
types. LabWindows/CVI is compatible with C source files, object modules, Dynamic-Link-
Libraries (DLLS), C libraries, user interface files, and instrument drivers. When you develop more
advanced projects with LabWindows/CV1, you simply select Add Fileto Project from the Edit
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menu and select the type of file that you would like to add to your project, as shown in the
following illustration.

chcviltutorial\solution\samplel.prj

Add Files To Project...

Include [*.h]...
Object [*.obj]...
Library [*.lib]...

DLL [*.dll)...

DLL Path [*.pth]...
User Interface [*.uir]...
Instrument [*.1p]...

All Files [*.%]...
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The project you just opened, sanpl el. prj , isavery smple project, consisting only of asingle
C sourcefile. The Project window displays status information for the files listed in the project list.
The following illustration shows how thisinformation is displayed in the Project window.

An“1” in this column

indicates that thefile

IS an instrument Date of the last Time of the last
Filename driver program file modification file modification

ccviltutorial\samplel.prj |~

File Edit View Build Hun'Jlnstrume / Window Options Help
Marne ¢ C]Cc 51 Date ¥
samplel.c = T 100794, 4:00 P +

f

This symbol indicates whether A “C” in this column An*S’ inthis column
a Source window is open indicates that the file indicates that the file must
displaying code for thefile must be compiled before be saved since it has changed

running the project

Running the Project

Torunthesanpl el project, select Run Project from the Run menu. LabWindows/CV1 will
automatically compile any source filesin the project list (notice that the Cindicator disappears from
the project list), link the project with the libraries used, and execute the compiled code. When the
project begins running, the word Running will appear in the upper left-hand corner of the Project
window.

Thesanpl el project isavery simple program that generates 100 random numbers and outputs
them to the Standard I nput/Output window in LabWindows/CV1.
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Error Messages

If the compiler finds an error during the compiling or linking process, an error messageis
displayed. The error message window contains the number of errors detected in each sourcefile
and a description of the current error. For example, you can get anillegal character or a syntax
error in which case the Build Errorswindow will appear at the bottom of your screen. Thetype
of error you have will be highlighted, and the line number of the error will be to the |eft of the
highlighted error type. Correct your error and rerun your program.

To remove the error message window from the screen, double-click in the Close box in the upper
left-hand corner of the window. Select Build Errors or Runtime Errorsfrom the Window
menu to make the Error Window reappear.

The Standard I nput/Output Window
The Standard Input/Output window is where simple, text-based information is displayed to or
received from the user during program execution. If you want to usethe ANSI C st di o library

when developing your C programsin LabWindows/CVI1, theresults of thepr i nt f and scanf
functions appear in the Standard | nput/Output window.

The Source Window

The Source window in LabWindows/CV1 iswhere you develop C source files for your projects.
After running thesanpl el project, view some of the features in the Source window in
LabWindows/CVI.

1. Closethe Standard Input/Output window by selecting Hide from the File menu, or by
pressing <Ctrl-W>.

2. Double-click onthesanpl el. c filenamein the project list to display the source codein a
source window.

3. The source code should appear as shown in the following illustration. Asyou can see, the
source code for the samplel file contains standard ANSI C compatible code.
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= {1> ceviltutorial\samplel.c v |-

File Edit View Build Bun Instrument Llhrﬂry Wlnduw Dptluns HE||]

#include <ansi c. h: [+ |
#include <userint h: m
#include <analy=is. h:

int 1=0, err:
double mean_wvalues;
double datapoint=[100];

maing )

for (1=0;1<100;1++) {
datapoint=s[1] = randi ) 32768 .0;
printf (" ¥d ~t Xf~n"., 1. datapoint=[1]):
I
} +]
18-18 | 1|clg |Ins|E= el | [+]
* TheFilemenuin the Source window is very similar to the File menu in the Project window.

Under the File menu, you open, save, or create any type of file on which LabWindows/CVI
can operate.

* TheEdit menu contains source code editing selections.
* TheRun menu contains selections for debugging your source code during run time.
* Thelnstrument menu accesses any instrument drivers loaded in the system.

* TheLibrary menu accesses the LabWindows/CVI libraries for performing data acquisition,
analysis, and presentation operations.

The Source window menus are described more fully in Chapter 4, The Source, Interactive
Execution, and Standard Input/Output Windows, of the LabWindows/CVI User Manual.

The Source window is compatible with the full ANSI C language specification. Y ou can use any
ANSI C language structures or standard library functionsin the source code you develop in this
window. LabWindows/CVI has code generation tools that streamline source code devel opment.
Y ou will learn more about code generation toolsin later sessions of thistutorial.
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The Source Window, Function Panel Windows, and Variable displays have optional toolbars for
quick accessto many of the editing and debugging features in LabWindows/CVI. If you are
unsure of what a particular toolbar icon represents, you can place your mouse cursor over theicon
and the built-in tooltips will be displayed to show which menu item the icon represents. Y ou can
customize the iconsin your toolbar from the Options menu by selecting Toolbar.

Editing Tools

The LabWindows/CV1 Source window has a number of quick editing features that are helpful
when working with large source files or projects with alarge number of sourcefiles. The
following exercise illustrates some of these editing features. Most of the features described here
are located in the Edit menu. If you view the Edit menu, you will notice many standard
Windows editing features, such as Cut, Copy, Paste, Find, and Replace. In addition, the arrow
positioning keys, Page up, Page down, Home, and End keys, operate in the Source window in a
fashion similar to aword processor.

1. If you areviewing alargefile, you may need to refer to particular line numbers. Select Line...
from the View menu. A new column will appear to the left of the window with line numbers

displayed.

2. Many times, the programs you develop in LabWindows/CV1 will refer to other files, such as
header files or user interfacefiles. Y ou can view these additional files quickly by placing the
cursor on the filename in your source code and selecting Open Quoted Text from the File
menu, or by pressing <Ctrl-U>.

Place the cursor ontheansi _c. h filenameonline 1 of thesanpl el. c fileand press <Citrl-
U>. Theansi _c header fileis displayed in a separate source window. Scroll through the
ansi _c. h header file. Noticethat it containsall of the standard header files defined for the
standard ANSI C Library. Closetheansi _c. h header file by selecting Closefrom the File
menu. Thesanpl el. c file should be in the active window.

3. If you are working on alarge source file and must view a portion of your source code while

you are making changes to another area of the source code in the samefile, you can split the
window into atop and bottom half called subwindows.
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To do this, grab the double-line at the top of the source window with the mouse and drag it to
the middle of the screen. Y ou should see a duplicate copy of the source code in each
subwindow as shown in the following illustration.

= <1> ceviltutorialisamplel.c -
File Edit ¥Yiew Build Bun Instrument Llhrar"c,ur Wlnduw Dptluns HE||]
MR EIEEEEIEEIEE] oo Gie

B [double mean_walue;

7 double datapoint=[100];

a

9 maing )

1 |{ [

11 for (1=0;1<100;1++) {

1z datapoint=[1] = rand( ) 32768 .0;

13 printf (" Xd ~t Xf~n", 1. datapoint=[1]):

B [double mean_walue;
7 |double datapoint=[100];

8

9 [maini)

10 {

11 for (1=0;1<100;14++) {

12 datapoint=[i] = rand( ). 32768.0;

18-18 | 1|clg |Ins|EE) el |

4. Notice how each half of the window can be scrolled independently to view different areas of
the same file smultaneously. Place the cursor on line 5 and enter some text from the
keyboard. Notice that the text appears in both halves of the window.

5. If you make editing mistakes while entering or editing source code in the Source window,
LabWindows/CV1 has an Undo feature to quickly reverse any mistakes you may make. The
default configuration of LabWindows/CV1 alows up to 100 Undo operations.

Select Undo from the Edit menu. The text you entered in step 4 on line 5 of the source code
should disappear.

6. Drag the dividing line between the two subwindows back to the top of the source window to
make a single window again.

7. There aretwo different methods in LabWindows/CVI for quickly moving to a particular line
of codein your sourcefile. If you know the line number you want to view, select Line... from
the View menu and enter the line number. Setting tags on particular linesis another method to
highlight lines of code to which you can quickly jump.

Place the cursor on line 3. Select Toggle Tag from the View menu. A green square will
appear in the left-hand column of the source window.

8. Move the cursor to line 12 of the Source window and enter another tag. By selecting Next
Tag from the View menu, your cursor will automatically jump to the next tagged line in your
source code. Y ou can aso jump between tags by pressing the <F2> key.
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Closesanpl el. ¢ before moving on to the next session.

Operating Projects with a User Interface

LabWindows/CVI makes text-based screen I/O very simple through the Standard I nput/Output
window. Most advanced applications, however, require you to build and operate a custom
graphical user interface (GUI) to control the program flow and display the results. Inthe Chapter
5 tutorial session you will learn how to build aGUI. The purpose of this session isto briefly
show you how a GUI looks and works. Take the following steps to load a new sample program.

1. Select Open from the Filemenu and choose Pr oj ect (*. prj ) asthefiletype. Choose
sanpl e2. prj from the Open File dialog box. Y ou may be prompted to save changes from
sanpl el. prj . Select Discard to continue. The Project window should appear as shown in
the following illustration.

choviltutorial\sample2.prj
File Edit View Build Hun Instrument Library Window Options Help

Mame C1c 5 | Date

sampleZ.uir =] 2110594, 12:32 P +
sample?.h = 20094, 12:32 P

sampleZ.c = 100794, 4:00 P
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2. Run the project by selecting Run Proj ect from the Run menu, or by entering <Shift+F5>.
The following GUI should appear once the program compiles and runs.

= Sample 2 Panel v~

Wavelorm

Waveform Shape

Sinewave -
Square -
Tnangle -

Random -

Trace Color

3. Click on the Acquir e button to display awaveform on the graph control on the GUI. Move
the dlide control to select a new shape for the waveform. Now click on the color bar to choose
anew color for the waveform trace. Finally, click on the Acquir e button once you have
changed these settings. Repeat this step afew times, choosing different shapes and changing
the color, then clicking on Acquir e to view your changes.

4. To halt program execution, click on the Quit button.

Throughout the rest of thistutorial, you will learn how to build a project similar to

sanpl e2. prj . Youwill beintroduced to the tools for designing a GUI in LabWindows/CVI1
and the code generation tools to devel op the C control source code for the project.

This concludes the first session of the tutorial. In the next session, Chapter 3, you will learn how
to use interactive code generation tools.
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In the first session of the tutorial, you learned how to load and run projects, and edit source code in
LabWindows/CVI. Inthissession, you will get acquainted with some of the tools available for
interactive code generation in LabWindows/CVI.

Setting Up

Follow these steps to prepare for this session of the tutorial.

1. Close al windows except the Project window.

2. Select Open from the Filemenu and choose Proj ect (*. prj) asthefiletype.

3. Open the samplel project filein one of these three ways. typesanpl el. prj intheFile
Name input and press <Enter> or click on the L oad button; double-click on the
sanpl el. prj filelistedinthe dialog box; or select sanpl el. prj and press <Enter> or
click on the L oad button.

If you have not saved the previous contents of the windows, you will be prompted to do so. If
you want to save the previous contents, click on the Save command button and enter afilename
into the File Name input box. If you do not want to save the previous contents, click on the
Discard command button.

Now let’slook at the Library menu.

TheLibrary Menu

All of thelibrariesin LabWindows/CV I are divided into a hierarchical structure under the Library
menu as shown in the following illustration. By breaking down each library into a hierarchy, you
can find your way around the library functions more easily.

Note: Depending on which package you have, the submenus under the Library menu will

include either the Analysislibrary or the Advanced Analysis Library. The VXI Library
is accessible only by LabWindows/CVI VXI Development System users.
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cAcviltutorial\samplel.prj v i~

File Edit View Build Bun Instrument {ELIe] 8 Window Options Help
Mame CI1c 5 | Date User Interface...
samplet.c = 1007194, 1 Adwvanced Analysis... +

Data Acquisition...

wxl...

GPIB}GPIB 488.2...

B5-232...

TCP...

DDE...

Formatting and 1JO...

Utility...
| ANSI C... +|
* |i|] - +

When you select one of the libraries from the Library menu, you will bring up afunction tree.
With function trees, you can quickly search through the hierarchy of the library to find the right
function. The User Interface Library function tree is shown in the following illustration.

= Select Function Panel

Library: User Interface Library

Window or Class

Panels... ... 0
Menu Structures._
Controls/Graphs/Strip Charts___
Pop-up Panels...

Callback Functions...

Uzer Interface Management.__
Printing.___

Mizcellaneous. .

L'w DOS Compatibility Functions...
Get Error String

[] Function Hamesz .
L] Flatten Bl e Window
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Accessing the User Interface Library

Y ou will now use the User Interface Library to display a graph of the random numbers generated
inthesanpl el project. Follow these steps. (Close the User Interface Library window if you
opened it in the previous section.)

1.
2.

Double-click onthesanpl el. c filenamein the Project window to view the source code.

Verify that the program runs correctly by selecting Run Project from the Run menu.
One-hundred numbers should be output to the Standard I nput/Output window (0-99).

. After program execution ends, close the Standard I nput/Output window.

Position the input cursor on the last line (line 15) of the sourcefile. Thisline contains the
closing right brace ( } ) for the main program.

Select User Interface... fromthe Library menu. A dialog box appears.

Press <P> once to select Pop-up Panels (or use the down arrow key) and then press <Enter>.
Another dialog box appears.

Press<Y>to select the YG aphPopup item (or usethe arrow key), then press <Enter>.
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After selecting YGr aphPopup, anew screen appears as shown in the following illustration.

= User Interface Library - Y Graph Popup gl e
File Code Yiew Instrument Library “Window Options Help
248 | & K] PS8 gl

YGraphPopup

Title Y Array Mumber of Points
"
Y Data Type
: double precizion
Status

YoraphPopup ("', . . VAL DOUBLE) B
i |

Function Panel Fundamentals

The display that appears when you select YG aphPopup iscalled afunction panel. A function
panel isagraphical view of alibrary function in LabWindows/CVI. Function panels serve four
important purposes in LabWindows/CV1.

1. Function panels have online help to teach you the purpose of each function in the
LabWindows/CV 1 libraries and the meaning of each parameter in the function call.

2. With function panels, you can automatically declare variablesin memory to be used as function
parameters.

3. With function panels, you can execute each LabWindows/CV I function interactively before
incorporating it into your program. With this feature, you can experiment with the parameter
values until you are satisfied with the operation of the function.

4. Function panels generate code automatically, so that the function call syntax is automatically
inserted into your program source code.
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Function Panel Controls
The items on the function panel are called controls that you manipulate to specify parameters.

There are eight types of controls, and these controls are explained as you encounter them in the
examples that follow.

The highlight should be on the Title control. The Title control is called an input control. Y ou can
enter anumeric value or variable name into an input control.

Press the <Tab> key to move the highlight from one control to another. With amouse, click on
the label of the desired control to move the highlight.

Function Panel Help

There are two types of help information available on a function panel—general information about the
panel and specific information about a control. The methods for accessing this help information
arelisted in the following table.

Panel Help Display Procedures

To Display This
Typeof Help ... [ Perform ThisAction ...

Function Help Select Function from the
Help menu

or
Right click anywhere on the
Function panel.

Control Help Highlight the control, then
select Control from the
Help menu

or
Click the right mouse button
on the desired control.
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Select Function from the Help menu to view information pertaining to the YGr aphPopup
function panel. Press <Enter>, or click on the Done command button, to remove the dialog box.

Sdlect the Y Array control. Press <F1>, or click the secondary mouse button onthe Y Array
control, to view the control-specific help information. After reading the help information, remove
the dialog box.

Drawing a Graph

Y ou will now use the function panel to create aline of code that will graph the array of random
numbers generated in the sample program. Move the highlight to the Title control. Then perform
the following steps. (Remember, you can use the <Tab> key to move from one control to another,
or you can click on acontrol with your mouse to highlight it.)

o g s~ w dh PR

Enter “Random Dat a” inthe Title control. (Be sureto include the quotes.)
Press <Tab> to move the highlight control to the Y Array control.

Enter the array name dat apoi nt s intheY Array control.

Press <Tab> to move the highlight to the Number of Points control.

Enter the number 50 in the control.

Press <Tab> to move the highlight to the Y Data Type control. Asyou can see by the up and
down arrows, thisisaring control.

Use the up and down arrow keys on your keyboard to move through the choices until you find
doubl e preci si on. Withamouse, click on thering control and select doubl e

pr eci si on from the pull-down menu, or click on the arrow key to find doubl e

pr eci si on.

. Press<Tab> to move the highlight to the Status control. (With amouse, click on the Status

control.)

Enter the variable name er r in the control.
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The function panel appears as shown in the following illustration.

= User Interface Library - Y Graph Popup s P
File Code Yiew Instrument Library “indow Options Help
TE E o
L8| & PRS2
YGraphPopup
Title Y Array Mumber of Points
"Random Dat. datapoint= &0
Y Data Type
: double precizion
Status
Err =

err = YeraphPopup ("Random Data", datapoint=s, 50, VAL DOUBLE) D
i |

Inserting Code from a Function Panel

Notice the small window at the bottom of the function panel. Thisisthe Generated Code box.
Theline of code in the Generated Code box is generated when you manipulate the controls on the
function panel. Y ou can copy these lines of code directly to your application program by going
through the following steps.

1. Select Set Target File from the Code menu to bring up adialog box. Select sanpl el. c
from the list of windows in the dialog box.

2. Select Insert Function Call from the Code menu. When you make this selection,
LabWindows/CVI automatically pastes the code from the Generated Code box of the Function
Panel window to the sanpl el. ¢ source code at the position of the text cursor.

3. Select Close from the File menu to remove the YG aphPopup Function Panel window.

4. Thesanpl el. c source code should have the YG aphPopup function added at the bottom of
the program, as shown in the following illustration. Notice the line of code inserted from the
function panedl.
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= <1> ceviltutorialisamplel.c -

File Edit Yiew Build Bun Instrument Library Window Options Help

{3

% Y

i
} J

HE-2- 5

.....

b =]

B ENE R E D ENEARE KRR s

#include <an=si_c he
#include <userint h:
#include <analyv=i= h:

int i1=0. err:
double mean_wvalus;
double datapoint=s[100];

maini )
for (i=0;i<100;i++) {

datapoint=s[1i] = rand{()~-32768.0;
printf (" Xd ~t Xf~n". i, datapoint=s[i]):

B

err = YoraphPopup ("Fandom Data", datapoints, 50, VAL DOUBLE)
! [=
18-18 | 32| |Ins|EH el 1 [+

. Execute the program by selecting Run Project from Run menu. Click on Saveif you get a
dialog box asking you to save changes before the project executes. Asthe program code

executes, the Standard Input/Output window displays the screen output. Then the graph of the
data appears. Press <Enter> or click on OK to remove the graph and return to the Source

window.

6. Closethe Standard Input/Output window.

Getting Started with LabWindows/CVI
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Analyzing the Data

Now you will use afunction from the LabWindows Analysis Library to calculate the mean of the
valuesinthe array. Before continuing, position the input cursor in the Program window on the
line beneath the following statement.

err = YG aphPopup (“random data”, datapoints, 50,
VAL_DOUBLE) ;

Perform the following steps to generate a call to the Mean function and insert the code into the
appropriate area of the source code.

1. Select Find Function Panel from the View menu. A dialog box appears as shown in the
following illustration.

= Find Function Panel

Find What: w Find

[<] Casze Sensitive Cancel

[] Regular Expression

2. TypeMean into the Function Name input box.

3. Press<Enter>, or click on the Find command button to search for the Mean function pandl.
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When the Mean function is found, its function panel appears, as shown in the following
illustration.

= Advanced Analysis Library - Mean gl e
File Code Yiew Instrument Library “Window Options Help

L8] | E e BB S] | 5E | F
Mean
Input Array Mumber of Elements Mean

Status

Mean (. . 3: D

Thelnput Array label should be highlighted. If it isnot, press <Tab> to move the highlight to
thislabel. Or with amouse, click on thelabel to highlight it. Make the following entries on the
function pandl.

1. Enter thearray namedat apoi nt s inthe Input Array control.

2. Press<Tab> to move the highlight to the Number of Elements control.

3. Enter the number 100.

L eave the remaining control empty and go on to the next section.
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Output Valueson a Function Panel

The Mean control on the Mean function panel is an output control. An output control displays
data that results from executing afunction. Y ou can enter your own variable namein which to
store the results. Y ou will want to do thisif you intend to generate code for your program. For
this example, enter avariable name asfollows.

1. Select the Mean control by tabbing or using the mouse.

2. Enter &rean_val ue inthecontrol. The function appears as shown in the following
illustration.

= Advanced Analysis Library - Mean il o

File Code View Instrument Library Window Options Help
LA IR L = = R AR = =

Input Array Hunmber of Elements Maan

datapoint= 100 tmean_wvalue

Siatus

Hean (datapoint=. 100, é&mean_values)

3. Insert theline of code for calling the Mean function into the sanpl el. ¢ source code by
selecting Insert Function Call from the Code menu, or by pressing <Cirl-1>.

4. Seect Close from the File menu to remove the Mean function panel. Y ou will seethe code
where you left your cursor in the Source window.
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Recalling a Function Panel

Notice that the call to YG aphPopup graphs only 50 elements of the array datapoints. To change
thisline of code to graph all 100 elements of the array, you can either modify the code directly in
the Program window, or you can modify the function panel associated with the YG- aphPopup
function. Perform the following stepsto edit thisline of code using the Recall Function Panel
feature.

1. Position theinput cursor in the Program window on the following line.
err = YG aphPopup (“random data”, datapoints, 50, 4);

2. Select Recall Function Pand from the View menu. The YG aphPopup function panel
appears on the screen. Notice that the controls are automatically adjusted to reflect the state of
the line of code from the Program window.

3. Select the Number of Points control.

4. Type100 in the control.

5. Copy the new code to your program by selecting Insert Function Call from the Code menu.
The Replace/Insert dialog box appears as shown in the following illustration.

= LabWindows{C¥l Message

“"samplel.c" has selected text on line 15.
Y'ou may replace the selected text with the generated code,
or you may insert the generated code below the selected text.

Inzert | | Cancel

6. Press<Enter>, or click on the Replace command button, to replace the old line of code in the
Program window with the newly generated line of code.

7. Sdect Close from the File menu to remove the Function Panel window and return to the
Program window.

Noticethat the call to YG aphPopup will now graph 100 elements of the array datapoints.
Finishing the Program
Now you have a program that generates a series of random numbers, plots the numberson a
graph, and calculates the mean value. Asafinal step, add the following line to the end of the main
function in the Program window.

printf ("Mean =\t % \n", nean_val ue);

The completed program listing is shown in the following illustration.
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doubl e dat apoi nt s[ 100] ;
doubl e nean_val ue;
int err;

void main ()

{

int i;

cls ();

for (i =0; i <=99; i++) {
dat apoints[i] = (double)rand () / 32767.0;
printf (" % \t % \n", i, datapoints [i]);

}

err = YG aphPopup (“random data”, datapoints, 100, 4);

Mean (datapoi nts, 100, &nmrean_val ue);

printf ("Mean =\t % \n", nmean_val ue);

}

Execute the program by selecting Run Project from the Run menu. The program first prints out
the random numbers in the Standard Input/Output window asthey are calculated. Next, it drawsa
plot of the data. Finally, it calculates the mean of the numbers and printsit in the Standard
Input/Output window after the last output line (line 99).

If adialog box comes up asking you to save changes before running your program, click on Yes
or press <Enter>. Close your Source window before going on to the next tutorial session.

| nter actively Executing a Function Panel

In thistutorial session, you have learned how to use function panels to interactively build function
callsinto your program. Y ou have also learned that function panels can teach you how functions
operate through the online help. Perhaps the most powerful feature of function panelsisthat of
executing functions interactively without making the function call part of aprogram. In Chapters 6
and 7 of thistutorial, you will learn how to use function panels to declare variables for use in your
program and how to run functionsinteractively.

This concludes the second tutorial session. In the next session you will learn how to use the
executing and debugging tools available in LabWindows/CV1.
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Executing and Debugging Tools

In this session, you will get acquainted with some of the tools available for executing and
debugging in the LabWindows/CV | interactive program. This session describes the step modes of
execution, breakpoints, the Variable Display, the Array Display, the String Display, and the Watch
window.

Setting Up

1. OpentheprojectintheTut ori al directory titled sanpl e3. prj .

2. Closedl windows except the Project window displaying the filesfor sanpl e3. prj .
If you have not saved the previous contents of these windows, you will be prompted to do so.
If you want to save the previous window contents, click on the Save command button and
enter the desired filename into the Filename input box. If you do not want to save the previous
window contents, click on the Discard command button.

3. Double-click onthesanpl e3. c filenamein the project list to open a source window.
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The program sanpl e3. ¢ appearsin the Source window as shown in the following illustration.

<1> cheoviltutorial\sample3.c

File Edlt View Build Bun Instrument Llhrar'_o,f Wlnduw Options Ht:lp

B = N E Y HENDCNENEIE e i G|l B
finclude <an=si = h: [#]
#include <utility.he |
wold get_and_print_random (int. double =)
woid main [

1
double my_arravy[100]:
int 1:
Cl=s (3
for (1 = 0; 1 < 100; i++) {
get_and print random (i, é&my_arrav[i]):
T
h
vol1d get_and_print_random {(int index. double #random_wval)
1
*randomn_wal = (doublelrand () ~ 32767 .0;
printf (" %d ~t Zf ~n". index. *random_wal):
h
+
23-23 | 1]d | |Ins|ES el 1 [+]

The program sanpl e3. ¢ performs the same random number function as the program
sanpl el. c that you raninthe first session of thistutorial (Chapter 2).

The difference between the programsisthat in sanpl e3. ¢, the steps of assigning arandom

number and printing out the values are placed in afunction. This arrangement of program
instructionsis useful in illustrating the debugging tools available in the LabWindows/CV|
interactive development environment.
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Step Mode Execution

Step mode execution isa useful run-time tool for debugging programs. In step mode, you can
execute a program in steps described as follows.

1.

4.

Select Break at First Statement from the Run menu to stop execution at the first line in the
source code. When Break at First Statement mode is activated, a checkmark (1) appears
next to the Break at First Statement item in the Run menu.

. Select Run Project from the Run menu, click on the Run Project toolbar icon, or press

<Shift+F5> to begin execution of the program. After the program is compiled, the mai n
function line in the program appears highlighted in the Source window, indicating that program
execution is currently suspended.

Y ou can halt execution of the program during step mode by selecting Ter minate Execution
from the Run menu, clicking on the Ter minate Execution toolbar icon, or pressing <Ctrl-Alt-
SysRg> (press <Ctrl-F12> under UNIX). Do not halt execution now.

. To execute the highlighted line, select the Step Into command from the Run menu or click on

the Step Into toolbar icon. Notice that the shortcut key combination for the Step Into
command is<F8>. Thisisavery useful shortcut that eliminates having to access the Run
menu to execute each step.

Other stepping operationsinclude Step Over, <F10>, and Continue, <F5>. Step Over will
execute a function call without single-stepping through the function code itself, as opposed to
the Step Into selection that single-steps through the code of the function call being executed.
Continue causes the program to continue operation until it completes or reaches a breakpoint.

Any time that you are working with user defined variables or functionsin LabWindows/CVI,
suchastheget _and_pri nt _dat a functioninsanpl e3. c, you can immediately locate
the definition of the function by using the Find I dentifier Definition toolbar icon. To
immediately find the definition of theget _and_pri nt _dat a function, highlight the call to
the function on line 13 of sanpl e3. ¢ by double-clicking oniit, and clicking on the Find

I dentifier Definition toolbar icon or selecting Find Identifier Definition from the Edit menu
. Notice that LabWindows/CVI immediately finds the definition of the function. Thiswill be
true even if the function resides in a different sourcefile, aslong asthe sourcefileislisted in
the Project window. Y ou can aso find variable declarations using this command. Try finding
the declaration statements for the variablesin sanpl e3. ¢ using the Find I dentifier
Definition toolbar icon.
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5. Use Step Into to begin stepping through the program. Notice that when the function call
get _and_pri nt _r andomisexecuted, the highlighting moves to the function and traces the
instructions inside the function. Continue to step through the program until several random
values have been created.

Breakpoints

Breakpoints are another run-time tool for debugging programs in the LabWindows/CVI
environment. A breakpoint isalocation in aprogram at which execution of the programis
suspended. There are four waysto invoke a breakpoint in LabWindows/CV1.

* Programmatic Breakpoint  (Inserting a Breakpoint icon in the source code)

* Manual Breakpoint (Pressing <Ctrl-Alt-SysRg> during program execution
(Pressing <Ctrl-F12> under UNIX)

* Breakpoint on Error (Pause when a LabWindows/CV1 library function
returns an error)

» Conditional Breakpoint (Pause when a user-specified condition becomes true)

Programmatic Breakpoints and Manual Breakpoints will be discussed in this section. For
additional information on Conditional Breakpoints and Breakpoint on Error, see the Run Menu
section of Chapter 4, The Source, Interactive Execution, and Standard Input/Output Windows, in
the LabWindows/CVI User Manual.

Programmatic Breakpoints

To invoke a breakpoint at a specific location in a program, left-click with your mouse in the left-
hand column of the Source window on the line you want to break on. In this example, you will
insert abreakpoint inside the f or loop so that the program halts after returning from the function
cal. Insert abreakpoint in the sample program as follows.

1. Halt program execution, if you have not already done so, by selecting Ter minate Execution
from the Run menu or clicking on the Ter minate Execution toolbar icon.

2. Disable Break at First Statement from the Run menu so that the checkmark next to it
disappears.

3. Left-click with the mouse in the left-hand column of the Source window to the left of theline
containing the following statement.

get _and print_random (&, &y _array[i]);
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4. A red diamond, representing a breakpoint, should appear beside that line as shown in the
following illustration.

1> cAeviMtutorial\sample3.c -
File Edlt Yiew Build Bun Instrument Library Wlnduw Dptmns Ht:lp
12 P NENEIE e e | ¢

DIE? aseec

finclude <an=i o hi [+ ]
#include <utility h: |

wold get_and_print_random (int. double =)
wolid main [

double my_array[100]:

int 1i:
Cls (3
for (1 = 0; 1 ¢ 100; 1++3 {
L get_and print random (i, &my_arrav[i]):
T

¥

wold get_and_print_random (int index. double #*random_wval)

1
*randomn_wal = (double)lrand () ~ 32767.0;
printf (" %d ~t %f ~n". index. #*random_wal);

¥
23723 | 1]d | |Ins|E= [«] ] [+]

k|

To illustrate how the breakpoint works, begin execution of the program by selecting Run Project

from the Run menu. When the breakpoint is encountered during execution, the following events
occur.

* Program execution is suspended.
» Thelinewith the breakpoint is highlighted with ared box.

Press <F5> to continue execution. Program execution resumes until it encounters a breakpoint or
it completes. You can also single-step through the code at that point by selecting Step Over or
Step Into from the Run menu.

To halt the program at a breakpoint, press <Ctrl-Alt-SysRg> (<Ctrl-F12> under UNIX), or select
Terminate Execution from the Run menu. Halt the program now using one of these methods.

To remove the breakpoint from the program, left-click on the red diamond so that it disappears.
Manual Breakpoints

Y ou can also enter abreakpoint after program execution has begun by pressing

<Ctrl-Alt-SysRg> on the PC (or <Ctrl-F12> under UNIX). Select Run Project from the Run
menu, or press <Shift+F5> to begin program execution. When the program begins running, press
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<Ctrl-Alt-SysRg>. The program enters breakpoint mode just asit did when the breakpoint symbol
was encountered, but with one difference-instead of the line with the breakpoint symbol being
highlighted, the next executable statement in the program appears highlighted. All the execution
options at this point are the same as the options available when a call to the br eakpoi nt function
is encountered in the program. Press <Ctrl-Alt-SysRg>, or select Ter minate Execution from the

Program menu to halt the program.

Displaying and Editing Data

Step mode execution and breakpointing are useful tools for high-level testing. There are many
cases, however, when you need to look deeper than your source code to test your programs. The
LabWindows/CV1 interactive environment has specia displays for viewing and editing data.
These displays are the Variable Display, the Array Display, and the String Display. In addition,
LabWindows/CV1 has a utility called the Watch window that lets you view variable and expression

values during program execution. Each display is described in the following sections.

The Variable Display

The Variable Display shows al variables currently declared in the LabWindows/CV 1 interactive
program. To view the Variable Display, select Variables from the Window menu.

When you select Variables, the display appears as shown in the following illustration.

File Edit View Format Hun Window Options Help
irdahals +
i fo |
erT 1] int
nean_wvalue 0.000oaooooooooon double
[ datapoints= N0629550C double [100] El
T :|
o Dic Dic D
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The Variable Display lists the name, value, and type of each variable currently declared. Variables
are displayed in categories according to how they are defined, such as global or local, and in which
filethey are defined. The display in the preceding illustration shows that there are a number of
global or local variables currently declared in two different sourcefiles.

Y ou can view the Variable Display at any time to inspect variable values. Thisis especially useful
when you are stepping through a program during breakpointed execution. Perform the following
steps to step through the program and view the Variable Display at different pointsin the execution
of the program.

1. Selectthe Break at First Statement command from the Run menu. A checkmark (1) should
appear before the Break at First Statement command in the Run menu.

2. Select Run Project from the Run menu, or press <Shift+F5> to begin running the program.
When the program begins execution, the mai n function in the program is highlighted.

3. Select Variablesfrom the Window menu. The Variable Display appears as shown in the
following illustration.

File Edit View Format Run “indow Options Help
+
+]
] :l
¥ my_array Q000FCAL double [100]
i 3301164 int
o Bicm 3] B

Notice that there are now two variables—a double-precision array (my_ar r ay)—and an
integer (i ) under aheading called main. The section called main displays all variables that are
declared locally to the main program in the Program window.

Note: Thevalues may differ from the value shown in the preceding illustration.

4. Select Hidefrom the File menu, or double-click in the Close box in the upper left-hand corner
of the window, to return to the Source window.
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5. Select Step Into from the Run menu or press <F8> continuously until the highlight is on the
line*random val = (double)rand () / 32767.0;,whichisthefirst statementin

thefunctionget _and_pri nt _random

6. Select Variablesfrom the Window menu. The Variable Display now appears as shown in the
following figure.

= ] AdAlIC - =

| File Edit View Format Hun Window Options Help

T + |

4]

el At prrnE ramr :l
Indas & Ine

[ .z'..-'.'.r.r.e:."}:-'.w_ e SOGFT A . GOGGGGER| Fonble *
RS
ny_arrav QO00FChAA double [100]
i 1] int :I

o FlEL FIEL B

Notice that a new section appears under the heading of the function
get _and_pri nt_randomto show the variables that are declared locally to the function.

7. Click on the Source window in the background to make it the active window.

This exampleillustrates the manner in which variables are displayed in the Variable Display. The
Variable Display groups variables according to their scope (global or local) and the program
module in which they are declared (main program, or subroutine).

L eave the program in breakpoint mode and continue with the next example.

Editing Variables

In addition to displaying variables, you can use the Variable Display to edit variable contents. The
following stepsillustrate the use of the Variable Display for this purpose.

The program should still be in breakpoint mode with the highlight positioned on the following line.
*randomval = (double)rand () / 32767.0;

insidethefunctionget _and_pri nt _random
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Perform the following steps:

1. Select Step Into from the Run menu or press <F8> continuously until the for loop executes a
few times and the highlight appears on the following statement.

get _and print_random (&, &y _array[i]);

2. Highlight thei variable and select Variable Value from the Run menu, click on the View
Variable Valuetoolbar icon, or press <Shift+F7> to automatically display the Variable
window withthei variable highlighted.

= ] AdAlIC - =
-file Edit ¥iew Format Hun Window Options Help
ol WA
FE RS IEl
ny Srra QOOOFCAS double [100
b
_ [+
o 31 B[] ]

3. Press<Enter>to display the Edit Value diaog box.

= Edit Value [Decimall)
I

Cancel

Enter the value 10 in the dialog box.
Press <Enter>. Noticethat thevaueof i isnow 10.

Click on the Source window in the background to make it the active window.

N oo o bk

Select Step Into from the Run menu or press <F8> continuously.
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8. Click onthe Standard I nput/Output window to make it the active window or select
Standard I nput/Output from the Window menu.

Notice that the index is now 10 when the next random number is displayed. The change made
using the Variable Display isimmediately reflected in the execution of the program.

L eave the program in breakpoint mode and continue with the next example.

The Array Display

Another useful data display in the LabWindows/CVI interactive program isthe Array Display. The
Array Display displays the contents of an array of data. Y ou can aso usethe Array Display to edit
array elements in the same manner as you edited variables using the Variable Display.

The program should still be in breakpoint mode. Perform the following steps.

1. Click on the Source window to make it active.

2. Select Step Into from the Run menu or press <F8> continuously to move the highlight to the
following line.

printf (" % \t % \n", *index, *randomuval);
3. Click onthe Variable Display in the background to make it the active window.

4. Position the highlight on the array my _ar r ay under the heading main, and press <Enter>.
(With amouse, double-click on the variable nameny_ar r ay.) Thedisplay showninthe
following illustration appears on your screen.

= Array Display: my_array v |-

File Edit Format Bun “indow Options Help
donmble ny_arraw[100] Slice: [E] Inde=x: [0]
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Chapter 4 Executing and Debugging Tools

Note: Theactual valuesin the array may differ from the values shown in the preceding
illustration. This example generates numbers between 0 and 1. The numbers shown
above for index 3 through 9 are invalid, uninitialized values.

The display shown in the preceding illustration isthe Array Display. The Array Display showsthe
values of array elementsin tabular format. Inthisexample, thearray ny_ar r ay isaone-
dimensional array, so the display consists of one column of numbers. The numbersin the column
on the left side of the display indicate the index number, with the first element being

zero (0).

Y ou can scroll through the Array Display by using the arrow keys or the scroll bar on the right
edge of the display. Take amoment to scroll through the display.
Editing Arrays

Y ou can edit individual elementsin the array just as you edited variablesin the Variable Display.
For example, to edit the 12th element of the array, follow these steps.

1. Either double-click on the 12th element or highlight the 12th element (index 11) in the array and
press <Enter>. The dialog box shown in the following illustration appears.

= Edit Yalue [Decimal)

my_amay[11]

0.534531693472091

Ok | Cancel

2. Enter thevalue 0. 5 and press <Enter>. Notice that the twelfth element of the array is now
equal to 0.5.

3. Select Close from the File menu to remove the Array Display and return to the Variable
Display.

4. Click on the Source window in the background to make it the active window.

5. Press<F8>, or select Step I nto from the Run menu, to execute the pr i nt f statement.
Notice that the random value printed in the Standard Input/Output window is the edited value,
0.5.

6. Press<F5>, or select Continue Execution from the Run menu, to complete program
execution.
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The String Display

Another useful data display isthe String Display. Y ou enter the String Display when you select a
string variable from the Variable Display. The String Display is similar to the Array Display,
except that with the String Display you can view and edit el ements of astring. Operationsin the
String Display are similar to the operations you just performed in the Array Display. For amore
detailed description of the String Display window, refer to Chapter 7, The Array and Siring
Display Windows, in the LabWindows/CVI User Manual. An example String Display is shown in
the following illustration.

= String Display: line v -
File Edit Format Hun Window Options Help
char line[100] Index: [0]
1] ) 10 15 20 25 30 35 40 45 50 £S5 60 65
OCH:1:;¥ 4]
[+
I 3]

The Watch Window

The Watch window is a powerful debugging tool because you can view values of variables
changing dynamically as your program executes. Y ou can aso use the Watch window to view
expression values, and set conditional breakpoints whenever variable or expression values change.
The following steps show you how to use the Watch window to view variables during program
execution. (Return to the Source window if you are till in the Standard Input/Output window.)

1. With Sanpl e3. prj still loaded asthe current project, select Break at First Statement
from the Run menu so that a checkmark appears next to it, if it is not already selected
from the previous exercise.

2. Select Run Project from the Run menu, or press <Shift+F5>, to start program execution.
Execution will break with the mai n function highlighted.
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3. Press<F8> continuoudly to place the highlight on the following line.
void get _and_print_random (i ndex, randomyval);

4. Sdlect Variablesfrom the Window menu to open the Variable Display, or click on the
Variable display if it isalready active in the background.

5. Click ontherandom val variable or pressthe <Down> arrow key until the
random val variableishighlighted.

6. Select Add Watch Expression from the Options menu to indicate that you wish to
assignther andom val variable to the Watch window. The dialog shown in the
following illustration will appear.

= AddfEdit ¥atch Expression

Yanable/E xpression: b

Scope: < Local [<] Update display continuously

File: sample3.c [] Break when value changes

Function: get_and_pnnt_random

Cancel

7. Click in the check box next to Update Display Continuously. Click on the Add button.

8. Click on the Source window in the background to make it the active window. Position
and size the Watch window so that you can see it in addition to the Source window.

9. Select Continue Execution from the Run menu to compl ete program execution. Asthe
program continues running, you can view the value of ther andom val variable
changing dynamically in the Watch window.

10. When program execution is complete, close all windows except the Project window.

This session concludes the first part of the tutorial session in which you became acquainted with

the LabWindows/CVI programming environment. In the next part of the tutorial, Chapters 5, 6, 7,
and 8, you will build an actua project in LabWindows/CVI.
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Chapter 5
Building a Graphical User Interface

This chapter begins the second part of the tutorial sessionsin which you will build an actual project
in LabWindows/CVI. These sessionswill be included in Chapters 5, 6, 7, and 8. In Chapter 9
you will find additional exercises to practice and expand on what you have |earned.

In the first tutorial session, you executed a sample program that was controlled with a graphical
user interface (GUI) developed in the User Interface Editor. Throughout the remaining sessions of
thistutorial, you will develop asimple project consisting of a GUI controlled by a C sourcefile.

In this session, you will be learn to design a user interface with the User Interface Editor. In
subsequent tutorial sessions, you will create asimple C source file that operates the user interface.

Y ou can use the User Interface Editor to create a GUI for an application program. A user interface
is comprised of acollection of objects such as menu bars, panels, controls, and pop-up menus. In

the Chapter 6 tutorial session, you will be introduced to the User Interface Library, which includes
aset of functions for controlling the interface programmatically.

Setting Up
Perform the following steps to set up this session.
1. Select New from the Filemenu. Select Proj ect (*. prj) tounload the existing

sanpl e3. prj project. A dialog box will come up on your screen asking if you are sure you
want to unload the current project. Press <Enter> or click on Yes.
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2. Thedialog box shown in the following illustration should appear. Click on OK to maintain
the current configuration of the LabWindows/CV1 environment for the new project.

= Transfer Project Options

You can transfer selected options from the current
project to the new project. Checkmark the groups
of options you wizh to transfer.

[<] Compiler Options

(<] Compiler Defines

(<] Include Paths

[<] Run Options

[<] Command Line

[<] Project Move Options

114

3. Closeadl of the windows visible except the Project window.

The User Interface Editor

The User Interface Editor is an interactive drop-and-drag editor for designing custom graphical
user interfaces (GUIs). You can select anumber of different controls from the Create menu and
position them on your panels. Each control can be customized through a series of dialog boxes, in
which you set attributes for the control appearance, settings, hot key connections, and label
appearance.

Sour ce Code Connection

After you have designed your user interface in the User Interface Editor window, you can begin
writing your C source code to control the GUI. Y ou must give a name to each panel, menu, and
control on your user interface that can be used in the C source code to differentiate the controls on
the GUI. You can aso assign afunction name to controls on your user interface that will be called
automatically whenever you operate that control during program execution. The Constant Name
and Callback Function associated with a particular control are assigned within the edit dialog box
for the control in the User Interface Editor.

Once you have completed a user interface and saved it asaresourcefile (. ui r),
LabWindows/CV I automatically generates an include file defining al of the constants and callback
functions you have assigned.
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CodeBuilder
After you have completed your . ui r file, LabWindows/CV1 can help get you started on your

source file with the CodeBuilder utility. CodeBuilder will automatically create a source file based
on the callback functions specified in your . ui r file.

The Sample Project

In the next few sessions of thistutorial, you will follow instructions to build a sample program that
acquires and displays awaveform on aGUI. The development process will be asfollows.

1. Create aUser Interfacein the User Interface Editor (Chapter 5).

2. Generate ashell program source file using CodeBuilder (Chapter 5).

3. Addto the C source code to generate and display the waveform (Chapter 6).
4

. Develop your own callback function to compute the mean value of the waveform
(Chapter 7).

5. Incorporate the use of an instrument driver in the project to simulate data acquisition (Chapter
8).
Building a User Interface Resource (.uir) File

The following steps teach you how to build a user interface, an additional command button, and a
graph control to the user interface of the sample project.

© National Instruments Corporation 5-3 Getting Started with LabWindows/CVI



Building a Graphical User Interface Chapter 5

Step 1: Opening a .uir File

1. Select Open User Interface (*. ui r) fromthe Filemenu. Select thefilet enpl ate. uir
from thefilelist. The User Interface Editor will appear with the controls as shown in the
following illustration.

choviftutorialitemplate. uir -
File Edit Create Yiew Arrange Code Run Library Window Options Help
Sample 4 Panel ad
| B3
+ | [+

The Edit menu contains selections to cut, copy, paste, align, and space user interface controls
in the editor.

The Create menu contains selections for placing user interface objects, such as numeric
controls, LEDs, command buttons, toggle switches, graphs, and strip charts, onto your user
interfacefile.
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Chapter 5 Building a Graphical User Interface

2. Notice that the user interface has been partially completed for you. Y ou must add a button to
trigger an acquisition and a graph control to display the acquired waveform so that it looks like
the. ui r inthefollowing illustration. You will add the button and graph control in the steps

that follow.

Sample 4 Panel

Acquired Data

100 -

80

60

Yoltage

40

20

Time

Step 2: Adding a Command Button

1. Select Command Button from the Create menu and choose one of the button styles shownin
the pull-right menu. Y ou should see abutton labeled OK on the panel.

2. Usethe mouse to position the button on the panel. If you do not have a mouse, press the
<Tab> key until the OK button is highlighted, and then use the arrow keysto position the

button.
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3. To edit the button attributes, double-click on the button or press <Enter>. A dialog box entitled
Edit Command Button should appear as shown in the following illustration.

= Edit Command Button

Source Code Connection

Quick Edit Window

Congtant Mame:

Callback Function:

Control Settings

Control Mode: : Hot

bmithal Slate ®an

[ Initially Dimmed

*

Shortcut Key

Modifier Key: Mone Label Appearance

Key: Mo Shortcut Key

Control Appearance

£38 T ou

Label Style._.

GFF Yaul

Foud S|

Drmamgers.
: 0 Cancel

4. First, you must assign a constant name to the button. Y our C source code will use this
constant name to communicate with the button. LabWindows/CV | creates a default name for
you. You can customize your .ui r filewith your own Constant Names. Type ACQUI RE in
the Constant Name input within the Source Code Connection section of the dialog box. (Be
sureto use al capital letters.)
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5. Next, you must assign afunction name to be called whenever a user clicks on the Acquire
button. Type Acqui r eDat a inthe Callback Function input. (In the next chapter you will
write the source code for the Acqui r eDat a function). Make sure the Source Code
Connection section of the dialog box looks exactly as shown in the following illustration to
ensure that your program can properly communicate with the button.

Source Code Connection

Constant Hame: ACQUIRE

Callback Function: AcquireData

6. Pressthe <Tab> key fivetimes, or click with the mouse, to highlight OK in the L abel input
within the L abel Appear ance section of the dialog box.

7. Changethelabel on the command button by typing Acqui r e inthe Labd input.

8. (Optional) Further customize the appearance of the label by clicking on the L abel Style button
to bring up another dialog box. Click on the OK button when you are finished.
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9. Click onthe OK button at the bottom of the Edit Command Button dialog box or press
<Enter>. Y our user interface should look similar to the one shown in the following
illustration.

Sample 4 Panel

Step 3: Adding a Graph Control to the User Interface

1. Pull-down the Create menu and select the Graph control from the Graph submenu. A graph
control named Untitled Control should appear on your user interface.

2. Position and size the graph (drag one of the corners) with the mouse.

3. Double-click on the graph control to display the Edit Graph dialog box for customizing the
graph attributes.

4. Type WAVEFORMIn the Constant Name input within the Source Code Connection section of
the dialog box. Besureto use all capita letters.
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Note: Sincethe graph will only be used as an indicator for displaying a waveformin this
program, you do not need to assign a callback function to the graph control. Callback
functions are only necessary when the operation of the control initiates an action or
actsasan input. Indicators generally do not require callback functions.

5. TypeAcqui red Dat a intheLabel input within the Label Appearance section of the dialog
box. The dialog box should look exactly as shown in the following illustration.

= Edit Graph

6

Source Code Connection
AYEFORM

Consztant Name:

Callback Function:

Control Settings
Control Mode: : Indicator
Data Mode: : R etain
(<] Copy Orniginal Plot D ata

[<] Smooth Update

[ Initially Dimmed

Quick Edit Window

100-

Acquired Data

80

60

40

*

| X-axis._. |

| Y-axis...

| Curzors. . |

Control Appearance
Grid Color:
Edge Style: : R aized

[<] Show Border Area

| Axiz Names._ . |

| Axiz Labels. . |

Label Appearance
Label:
L] Label Raised

[<] Size To Text

Acquired Data

Label Style._.

Cancel

[Optional] Use the X-axis and Y -axis buttons to display the Edit Axis Settings dialog box.
Assign Ti me and Vol t age labelsto the X and Y axes |abels respectively.

7. Once you have finished setting the graph attributes, click on the OK button at the bottom of the

Edit Graph dialog box to close the dialog box.
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Step 4: Saving the .uir File

1. Your completed user interface should look like the one shown in the following illustration.

Sample 4 Panel

2. Sdect Save Asfrom the File menu to savethe . ui r file with the new controls added.

3. Typesanpl e4 inthe File Name input in the Save File As dialog box. Click on the Save
button to close the File Save dialog box.
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4. Select Preview User Interface Header File from the View menu to view the header file that
LabWindows/CV I has automatically created. It should appear asfollows.

= i - -
-file Edit Yiew Build Bun Instrument Library Window Options Help
= S A (e ddn BB eitied s By

336 363636 36 36 36 36 336 36 36 36 363636 33636 36 336 36 36 I I IE I 36363663636 3636 363636 33636 36 3 I IE-IE 36363636 36336 IE I 363636333636 I I I +*+

% LabWindows-CVI U=zer Interface REesource (UIR) Include File
<% Copyright (c) Hational Instruments 1995, All Right=s Reserwved. —

S
<% WARNING: Do not add to, delete from., or otherwize nodifvy the content
e of this include file.

036 3636 IE 36 336 36 336 3636 36 36 3636 36 3636 363636 36 IE I IE-IE I I 36363 I I IE-IE 363636 33636 I I I IE-IE I 363636 I3 IE I IEIEIE I I IE I I IEEE K

<% Panel=s and Controls:

#define PANEL

#define PANEL_QUIT
#define FPANEL _ACQUIRE
#define FPANEL WAVEFORM

<% callbaclk function:
<% callback function:

LR

<% Menn Bars., Menus., and Henu Itemns: *-7

¥ (no menu bars in the resource file) *-

<% Callbaclk Prototypes: =7

int Acguirelataf{int pansl. int control. int event., woid #callbackData.
int Shutdown(int panel. int control. int event. woid #callbaclkData. in

2828 | 2| | | |Ins|E8| FRead-only |+| | [+]
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Step 5: Generating the Program Shell with CodeBuilder

Now that you have created a GUI, CodeBuilder can help you get ajump start on devel opment by
automatically generating the start of your source code.

1. First, you must specify which events for which your program will respond. Select Default
Control Eventsfrom the Prefer ences selection of the Code menu.

= Control Callback Events

Ewvents

o EVENT COMMIT +
EVENT_VAL_CHANGED [ |

EVENT _LEFT_CLICK

EYENT _LEFT_DOUBLE_CLICK
EYEHNT_RIGHT_CLICK
EYEHNT_RIGHT_DOUBLE_CLICK
EYEHNT_KEYPRESS
EVYENT_GOT_FOCUS

EVYENT _LOST_FOCUS
EYEHNT_DISCARD

Add ‘default:" switch case

| Checkan | | Check None |

| Cancel |

2. Later inthistutorial, you will develop code to display help information when auser right-clicks
on aGuUI control. To do this, you must select EVENT_RI GHT_CLI CK from the event list box
(so that a checkmark appears next toit). Y our program will respond to two events: a commit
event (left-click or <Enter>) that generates data and plots it on the graph, and aright-click that
displays help. Select OK.
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3. Sdect Generate All Code from the Code menu to display the following dialog.

= Generate All Code

Target File: <Mew Window>

Select panels to load and dizplay at startup

Conztant Hame Yanable Hame

Panel ¥anable Hame: panelH andle

Program Termination

Select QuitlUzerlnterface Callbacks:

AcquireD ata
Shutdown

Cancel

4. You must specify some options from the CodeBuilder dialog. First you must decide which
panels you want to display at program startup. For this program, you only have one panel in
your . ui r file.

Note: Make surethat the Panel Variable Nameis panel Handl e for thisexercise.
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5. Thelower half of the dialog shows alist of callback functionsinyour . ui r file. You can
select afunction from thislist that will cause the program to terminate execution. Select the
Shutdown function in the dialog so that a checkmark appears next to it.

6. Select the OK button. Thiswill trigger CodeBuilder to build the source code for your
program. A new Source window should appear with the following code.

#i ncl ude <userint. h>
#i ncl ude "sanpl e4. h"

i nt panel Handl e;

mai n()

{
panel Handl e = LoadPanel (0, "sanple4.uir", PANEL);
Di spl ayPanel (panel Handl e);
RunUser I nterface();

}
int AcquireData (int panel, int control, int event,
void *cal | backData, int eventDatal, int eventData?2)
{
switch (event) {
case EVENT_COWM T:
br eak;
case EVENT_RI GHT_CLI CK:
br eak;
}
return O;
}
int Shutdown (int panel, int control, int event,
void *cal | backData, int eventDatal, int eventData?2)
{
switch (event) {
case EVENT_COWM T:
QuitUserlnterface (0);
br eak;
case EVENT_RI GHT_CLI CK:
br eak;
}
return O;
}

7. Sdect Savefrom the File menu in the Source Window or click on the Save toolbar icon and
save the source file with the name sanpl e4. c.

This concludes the Chapter 5 tutorial session.

Complete the next session to compl ete the C source code for displaying a waveform on the graph.
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In this session, you will use LabWindows/CV1 function panels to generate code. Y ou will then
use this code to plot the graph control array on the user interface that you built in the last session
(Chapter 5). If you have not completed Chapter 5, go back and do so now.

Setting Up

If you did not directly proceed from Chapter 5, follow these steps to set up LabWindows/CVI so
that you can complete this tutorial session.

1. Close al windows other than the Project window by selecting Close from the File menu.
2. Select Open from the File menu and choose Sour ce (*. c) asthefiletype.

3. Typesanpl e4. c inthe FileNameinput, or click on it with the mouse from the dialog box.

Analyzing the Source Code

The source code for the sanpl e4 program isincomplete. In thissession, you will add aline of

code to the program to completeit. The program consists of three functions. It isimportant that

you understand what tasks each function in the sanpl e4. ¢ code performs, because you will be
writing similar functionsin the future for your own LabWindows/CV1 programs.

The main Function

Themai n function is very smple and represents the first step you will need to take when you
build your own applications. The mai n function is shown in the following illustration.

mai n()
panel Handl e = LoadPanel (0, “sanpled.uir”, PANEL);

Di spl ayPanel (panel Handl e);
RunUser I nterface();
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Before you can display or operate the user interface that you created in the last session, you must
first load the panelsfrom the . ui r file on your hard disk into memory.

* TheLoadPanel function performsthisoperationinthe mai n function.
* TheDi spl ayPanel function displaysthe panel on the screen.

* TheRunUser I nt er f ace function activates LabWindows/CV1 to begin sending events
from the user interface to the C program you are developing.

The AcquireData Function

The AcquireData function automatically executes whenever you click on the Acquire button from
the user interface. At thistime, the AcquireData function simply generates an array of random
data. Now you will add to this function so you can plot the array on the graph control that you
created on the user interface. The AcquireData function is shown in the following code.

int AcquireData (int panel, int control, int event,
voi d *cal | backData, int eventDatal, int eventData?2)
{

switch (event) {
case EVENT_COW T:
br eak;
case EVENT_RI GHT_CLI CK:
br eak;

}

return O;

The Shutdown Function

The Shutdown function automatically executes whenever you click on the Quit button from the
user interface. Thisfunction disables the user interface from sending event information to the
callback function, and halts execution of the program. The Shutdown function is shown in the
following code.

int Shutdown (int panel, int control, int event,
void *cal | backData, int eventDatal, int eventData?2)
{

switch (event) {
case EVENT_COW T:
QuitUserlnterface (0);
br eak;
case EVENT_RI GHT_CLI CK:
br eak;

}

return O;
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Generating a Random Array of Data

Y our task isto complete the source code for sanpl e4. ¢ so that the program generates an array
of random numbers and plots the array on the graph control. Most of the action will take placein
the Acqui r eDat a function. When a user clicks on the Acquire Data button, the program will

generate arandom array within afor loop.

1. Declarethearray variable dat apoi nt s and index variablei at the top of the source window
by entering the following lines of code.

int i;
doubl e dat apoi nt s[ 100] ;

2. Position the input cursor in the source window on the blank line following the case
EVENT_COW T inthe Acqui r eDat a function.

3. LabWindows/CVI has utilities to help you generate code for common C constructs such as for

loops, while loops, and switch statements. Select Insert Construct from the Edit menu and
choose For L oop.. to display the following dialog.

Initialization: |

Condition:

Update:

4. Enter thefollowing valuesin the For Loop dialog.
Initialization: i=0
Condi tion: i<100
Update: i ++
Select OK.
5. Enter the following line of code within the for loop construct to generate the random numbers.

datapoints[i] = rand()/32767.0;
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Finding the PlotY Function

Follow these steps to generate aline of code that will plot the random data array on the graph
control on the user interface.

1. Position the input cursor in the source window on the blank line following the closing bracket
just after thedat apoi nts[i] = rand()/32767. 0 function call within the
Acqui r eDat a function.

2. Pull down the Library menu and select User Interface... to display the dialog box shown in
the following illustration.

= Select Function Panel

Library: User Interface Library

Window or Class

Papels... .0
Menu Structures. ..
Controls/Graphs/Strip Charts_
Pop-up Panels.___

Callback Functions._.

User Interface Management...
Printing.._.

Mizcellaneous. .

L'w DOS Compatibility Functions.
Get Ermror String

] Function Hames ;
L] Flatten B Bew whindow

3. Usethe <Down> arrow key to highlight the Controls/Graphs/Strip Charts selection and
press <Enter>.

4. Usethe <Down> arrow key to select Graph and Strip Charts from the list and press
<Enter>.
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5. Press <Enter> to select Graph Plotting and Deleting from the list to display all of the
LabWindows/CV1 functions related to displaying or operating data on graphs and strip charts,
as shown in the following illustration.

= Select Function Panel

Library: User Interface Library
Clags: Controls/Graphs/Strip Charts
Classz: Graphs and Strip Charts
Class: Graph Plotting and Deleting

Window or Class

Plot ¥

Plot =-Y

Plot W aveform
Plot Point

Plot Text

Plot Line

Plot Rectangle
Plot Polygon
Plot Oval Camuze]
Plot Arc

Plot Intensity

Plot Bitmap
Delete Graph Plot
Get Plot Attribute

] Function Hames
L] Flatten B Bew whindow
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6. Usethe <Down> arrow key, or click with the mouse, to select the PlotY function and press
<Enter>. The function panel for Pl ot Y should appear as shown in the following illustration.

= User Interface Library - Plot Y |
File Code VYiew Instrument Library Window Options Help
LB R A = R R R
PlotY
Panel Handle Control 1D Y Array Mumber of Points
Y Data Type Plot Style Point Style
~ double precision = thin line ~ empty square
Line Style Point Frequency Color FPlot Handle
v solid 1 v red =
Flot¥ . . . . VAL DOUBLE, WAL THIN LINE, VAL EMPTY SQUARE, WAL S0OLT
1. VAL RED};
O |

Building the PlotY Function Call Syntax

In this session, you will usethe Pl ot Y function panel shown in the previousillustration to learn
about the operation of the Pl ot Y function, automatically generate the source code for the function
cal, and insert the function call into your program.

Follow these steps to build the function call using the Pl ot Y function panel:

1. Typepanel Handl e into the Pane Handle control.
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2. The Control 1D control contains the Constant Name assigned to the Graph control. To get a
completelist of al of the Constant Namesinthe. ui r fileyou are working on, select Select
Ul Constant from the Code menu. A list of al constant namesinthe. ui r file should
appear asfollows.

= Select UIR Constant

User Interface Hesource Files:

Cancel

Constant Type: : Controls

PANEL _QUIT +
PANEL_ACQUIRE [ ]

PANEL_WAVYEFORM

Select PANEL  WAVEFORM Press the OK button to continue.

3. Typedat apoi nt s intotheY Array control. Thisname indicates which array in memory
will be displayed on the graph.

4. Typel00 into the Number of Points control. This number indicates how many elementsin
the array are to be plotted.
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5. You have completed generating the source code using the Pl ot Y function panel, which should
look like the following illustration.

= User Interface Library - Plot Y i

File Code Yiew Instrument Library Window Options Help

LAEAR IR I A = e e
PlotY
Panel Handle Control 1D Y Array Mumber of Points
panselHandle FAHEL_ WAVEE datapoint= 100
Y Data Type Plot Style Point Style
: double precision : thin line : empty square
Line Style Point Frequency Color Plot Handle
+ solid 1 - red =

Flot¥ (panelHandle, PANEL WAVEFOEM, datapoint=, 100, VAL DOUBLE,
VAT, THIN_LINE. VAL EMPTY_ SQUARE, WAL SOLID, 1, VAL RED):

6. Select Set Target File from the Code menu to indicate the window in which the function call
isto be pasted. Select sanpl e4. ¢ (cvi\tutori al \ sanpl e4. c) from the dialog box
and press <Enter> or click on OK.

7. Select Insert Function Call from the Code menu to paste the Pl ot Y function call into your
source code.

8. Closethe function panel by selecting Close from the File menu.
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Y our program should match the source code shown in the following illustration.

<{1> chcviltutoriallsampled.c -
File Edit Yiew Build Bun Instrument Library Window Options Help
DS G |E2|%0 58 |2 (@A) |BL & € 3 o @0 e o s s 0 (Bl
mairng ) E'
panelHandle = LoadPan=l (0, "=zampled uir", PANEL);
Di=playPane]l {panelHandle);
FunllzerInterface( ) ;
¥
int AcquireData (int panel. int control, int ewent, _J
wold *#callbaclkData,. int eventDatal,. int eventDatal)
1
syitch (ewent) {
caze EVENT COMMIT:
for (1=0;1<100;1++)
datapoint=[i] = rand{)-32767 .0;
Flot¥ {pan=elHandle, PANEL WAVEFORM, datapoint=, 100,
VAT, THIN LINE., VAL EMPTY SQUARE, WAL SOLID, 1.
breal;
caze EVEHT RIGHT CLICK:
breal:;
! 1]
return 0O
} ) +
1.49 | 1) | |In=|EE [e] I [+]

9. Select SaveAs... from the Filemenu. Enter sanpl e4. c inthe dialog box and press
<Enter>.

Constructing the Project

In the first tutorial session (Chapter 2), you were introduced to the Project window. The Project

window contains alist of files that make up the program you are developing. In this case, you
have threefiles that should be listed in your project.

o sanpl e4. ui r -theuser interface file that you built in the last session.

* sanpl e4. h - theincludefile that was generated automatically when you saved the . ui r

file

inthelast session. Theincludefile declares all of the constant names and callback functions

that you assigned in the User Interface Editor.

» sanpl e4. c - the sourcefile created in this session.
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Follow these steps to construct your project:
1. Closeall windows except the Project window (unti t | edl. prj).

2. Select Add Fileto Project from the Edit menu. Choose Al | Files (*.*) asthefile
type. Thischoicewill display adiaog box listing al thefilesin the tutoria directory that you
are adding to your project list.

3. Sdlectsanpl e4. c, sanpl e4. h, andsanpl e4. ui r fromthedialog box. (Checkmarks
will appear next to these files, and the filenames will appear in the Selected Files dialog box
shown in the following illustration.)

= Add Files To Project

File Hame: Directories:

c:\cvittutonal

zamplel.c
samplel._prj

le2. : -
z:mglzzﬁ ! = tutonal Cancel

sample2.prj 1 zolution
sample2. uir
sample3.c
sample3.h
sampled.prj
sampled.uir
zampled.c

samgle#. h

sampleb.c
zampleb. h

(& | Select All

Lizt Files of Type: Drives:
All Files [=.7]

Selected Files:

| Bemove |

chovihtutorialhsampled_h
c:hcvirvtutorialhsampled. uir

| Remove All |

(<] Full Path Mames

4. Clickon OK.
5. Sdect Save from the File menu.

6. Enter sanpl e4 inthe File Nameinput. Press <Enter> or click on Save.
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Running the Completed Project

Y ou now have acompleted project, saved assanpl e4. prj . You can view the status of each
clicking on file associated with the project in the Project window, and edit each file smply by
double-the filename in the project list. Select Run Project from the Run menu to execute the
code.

During the compile process LabWindows/CV1 will recognize that your program is missing the
ansi - c. h include statement. Choose Y esto add thisinclude file to your program. When
prompted next, save the changes to the sanpl e4. c file before running. While your program
executes, the following steps take place.

1. LabWindows/CVI compiles the source code from sampled.c and links with the appropriate
librariesin LabWindows/CVI.

2. Theuser interfaceis displayed, ready for keyboard or mouse input.

3. When you click on the Acquire button, LabWindows/CV1 passes the event information
generated by the mouse click directly to the Acqui r eDat a callback function.

4. TheAcqui r eDat a function generates an array of random data and plotsit on the graph
control on the user interface.

5. When you click on the Quit button, the event information generated by the mouse is passed
directly to the Shut down function, which halts the program.

This concludes the Chapter 6 session of the tutorial. In the next session you will learn to add
simple analysis capability to your program.
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In the previous session, you generated code to plot the random array on the graph control. The
plotting function that you generated was placed in a callback function triggered by the Acquire
button. Inthis session, you will add asimple analysis capability to your program to compute the
maximum and minimum vaues of the random array being generated. To do this, you will write
your own callback function that finds the maximum and minimum values of the array and displays
them in numeric readouts on the user interface.

The objectives of this session are as follows.

* Review how to add controls to a user interface resource (. ui r) filein the User Interface
Editor.

» Learn how to write acallback function.

* Learn about the Analysis Library.

* Review how to generate source code using function panels.
* Learn how to send numeric valuesto user interface controls.

This session builds on the concepts that you created in the previous session. If you have not
completed Chapter 6, go back and do so now.

Setting Up
1. Closeal Windows except the Project window.

2. Select Open from the File menu and choose Pr oj ect (*. prj ) asthefiletype. Load
sanpl e5. prj .

3. Select Run Project from the Run menu to verify the operation of the program. The
sanpl e5 file should match the project you completed in the Chapter 6 tutorial session.
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Goals of Session

In this session, you will perform the following tasks.

1
2
3.
4

5.

Add acommand button control to the user interface.

. Add two numeric readout controls to the user interface.

Set up acalback function in the source code file to be triggered by the added command button.

. Generate source code from the Analysis Library to find the maximum and minimum values of

the random number array.

Generate source code to display these valuesin the added numeric readout controls.

Since you should have completed previous sessions in this tutorial on the User Interface Editor
(Chapter 5) and code generation (Chapter 6 tutorial), the instructions for performing these tasks
will be less explicit in this session.

Modifying the User Interface

Your first task is to modify the user interface that you built in the Chapter 5 tutorial. Follow these
steps.

1.

Open the source code by double-clicking on the sanpl e5. c filename in the Project window.
This code is similar to where you | eft off with the previous example. Place your cursor
between the two callback functions Shut down and Acqui r eDat a. Thislocation will be
used by CodeBuilder for the new callback function that will be generated later.

return O;

}

i nt Shutdown (int panel, int control, int event,
voi d *cal | backData, int eventDatal, int eventData?2)
{
switch (event) {
case EVENT_COW T:
QuitUserlnterface (0);
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2. Without closing the sampleb.c source code, return to the Project window and double-click on
thesanpl e5. ui r filename in the Project window to open the User Interface Editor. Y our
goal isto modify the. ui r to match the user interface shown in the following illustration.

Sample 5 Panel
Acquired Data
100-
80
S 40
.
[I T 1
0 20 40 60 80 100
Time
M aximum Minimum
| Max & Min | 0.00 0.00

3. Sdlect Command Button from the Create menu and choose a command button from the
control palette.

4. Double-click on the Command button to bring up the dialog box. Enter the following
information into the dialog box.

Constant Name: MAXM N
CallbackFunction: Fi ndMaxM n
Labd: Max & M n

5. You can use CodeBuilder to add to your program shell for an individua control callback
function. Right-click onthe Max & Min command button and select Gener ate Contr ol
Callback from the popup menu.
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<1 c'\wi\tuturial\samplﬂﬁ C -

zfé@?ﬂ't_t Ty El.:é

£ iE o |

int Acguirelata {(int panel,
wold #*#callbackData,
1

switch (ewvent) {
caze EVENT COMMIT:
for (1=0;1<100;1i4+)
datapoint=[1i] =
FPlot¥ (panelHandle.

breal ;
casze EVENT _RIGHT _CLICK:

breal
return 0
int FindMaxMin (int panel,.
vold *#callbackData.

double max. min:
int max_index, min index;

switch (ewvent)
caze EVENT COMMIT:

breal: ;
caze EVENT RICGHT CLICE:

166 | g | |Ins|EE

int control,
int ewentDatal,

rand( )~32767 0;
PANEL WAVEFORM. datapoint=s. 100,
VAl THIN _LIHE. VAL _EMPTY SQUARE. VAL SOLID, 1.

int control,
int eventDatal.

int ewvent, El
int eventDatas)

int ewvent.
int eventDatas)

K

Kam 5]

The lightning-bolt cursor appears while CodeBuilder generates code into the sanpl e5. ¢ source
file. When you have completed updating the user interface for sanpl e5, you will add to the
Fi ndMaxM n calback function to compute and display the maximum and minimum values of the

array.
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Select Numeric from the Create menu and choose the Numeric control from the upper |eft corner
of the control palette, as shown in the following illustration.

ccviltutorialisampleb.uir v«
e Edit WG View Arrange Code Hun Library Window Options Help
Panel
Menu Bar... Y
anleEF"aneI Foee]
.gm 1 0.0 - {00
String EEM ﬁjq -
Text Message fa-fy o G-y -
Text Box ‘? g I
Command Button 3 g g
[ [E%glﬂ ﬂu“un : IJ?I?IJ l.'lﬁll.'l ﬂﬁt‘l ﬂﬁt‘l
Binary Switch b
i VeEe 0 (DB
List Box Numeric
Decoration 2
Graph 2
Picture |
Timer I] 40 60 80 100
Time
| [+
«] [+

6. Double-click on the Numeric control (labeled Untitled Control) to bring up the Edit Numeric
dialog box. Enter the following information into the dialog box.

Congtant Name: MAX
Control Mode: | ndi cat or
Labd: Maxi mum

(Use thering control.)

7. Select Numeric from the Create menu and choose the numeric control from the upper left
corner of the control palette, asyou did in step 4.
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8. Double-click on the numeric control to bring up the dialog box. Enter the following
information into the dialog box.

Congtant Name: M N
Control Mode: | ndi cat or
Labd: M ni mrum

9. Position the two new controls on the user interface to match those in theillustration of the
Sample 5 Panel shown previously.

10. Salect Save from the File menu to save the modified . ui r file.

Writing the Callback Function

Now that you have modified the. ui r file, and generated the shell for the callback function to the

Max & Min command button, your next task isto compile the Fi ndMaxM n function in the
source file. Follow these steps:
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1. You can use CodeBuilder to quickly locate the Fi ndMaxM n callback function in your source

file. Right-click onthe Max & Min button in the User Interface Editor to display the
CodeBuilder popup menu again. Select View Control Callback. CodeBuilder displaysthe
sanpl e5. ¢ sourcefilewith the Fi ndiVaxM n callback function highlighted. The callback
function should appear as follows.

£1> cheviftutoriallsampleb.c o

File Edit ¥Yiew Build Bun Instrument Library Window Options Help

e 1 SR ENEA . e b 1 LA e

int Acguirelata (int panel, int control, int ewent, E]
woid #*#callbackData, int eventDatal, int eventData?)
1

switch (ewvent) {

caze EVENT _COMMIT:

for (i1=0;1<100;14++)
datapoint=s[1] = rand()-32767.0;
Plot¥ (panelHandle. PAHEL WAVEFORM. datapoints. 100,
Vil THIN _LIHE., VAL _EMPTY SQUARE. VAL SOLID, 1,

breal;

caze EVENT RIGHT CLICK:

breal —J

¥

return 0

IERs ik bRy (int panel, int control, int ewvent,
woid #*#callbackData, int eventDatal, int eventData?)

double max, min;
int max index. min index:

switch (event) {
caze EVENT COMMIT:

breal ;
casze EVENT _RIGHT _CLICK: E|

14766 | 15|g | |In=|EE 34 =] |+

2. Position theinput cursor on the blank line just after the case EVENT _COW T statement. The

code within the if statement will be executed whenever you click on the Max & Min button.
Y ou must enter function callsinto this area to find the maximum and minimum values of the

datapoints array and display them on the user interface. Y ou will enter these function callsin
the steps that follow.

. Display theMax & M n function panel by selecting Analysis>Array Operations>1D
Operations>1D Maximum & Minimum from the Library menu.
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Note: Remember, depending on which package you have, your Library menu will show
either the Analysislibrary or the Advanced Analysislibrary.

4. The MaxM n1D function finds the maximum and minimum values of an array. Enter the
following values into the controls on the function panel.

Input Array: dat apoi nt s
Number of Elements: 100
Maximum Value: max
Maximum Index: max_i ndex
Minimum Vaue: m n
Minimum Index: m n_i ndex

5. Beforeinserting the MaxM n1D function into your source code, you must declare the variables
max, max_i ndex, m n,andm n_i ndex. Click onthe Maximum Value control to
highlight it and select Declar e Variable from the Code menu. Set the check box to Add
declaration to current block. Thiswill insert aline of code to declare the max variable
withinthe Fi ndaxM n callback function. Pressthe OK button to continue.

6. Notice that LabWindows/CVI automatically inserts an ampersand “&” beforethe max variable
sothat it is properly passed by reference to the function.

7. Repeat the Declare Variable steps for the Maximum Index, Minimum Value, and
Minimum Index controls on the MaxM n1Dfunction panel.

8. Insert the MaxM n1Dfunction cal into your source code by selecting Insert Function Call
from the Code menu. Closethe MaxM n1D function panel. Y ou should seethe MaxM n1D
function on line 37 of your source code.

9. Display theSet Ct r | Val function panel by selecting User I nterface>Controlsand
Graphs>General Functions>Set Control Value from the Library menu.

10.TheSet Ct r | Val function setsthe value of acontrol on your user interface. Enter the
following information into the function panel controlsto display the maximum value at the
array in the Maximum numeric display.
Panel Handle: panel Handl e
Control ID: PANEL NAX

Vdue max
11.Insert the Set Ct r | Val function call into your source code by selecting I nsert Function Call

from the Codemenu. You will seetheSet Ct r | Val code entered on line 38 in your source
codefile.
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12.Now display the Set Ct r | Val function panel again by selecting User I nterface>Controls
and Graphs>General Functions>Set Control Value from the Library menu.

13.TheSet Ct r | Val function setsthe value of acontrol on your user interface. Enter the
following information into the function panel controlsto display the minimum value at the array
in the Minimum numeric display: ClosetheSet Ct r | Val function panel. The new code will
appear on line 39.
Pand Handle: panel Handl e
Control ID: PANEL M N

Vaue mn

14.Insert the Set Ct r | Val function call into your source code by selecting I nsert Function Call
from the Code menu. ClosetheSet Ct r | Val function pandl.
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15. Y our source code should match the code shown in the following illustration.

<1> cheviltutoriallsampleb.c -
File Edlt View Build Run Instrument Llhnilrg,-r Wlnduw Options Help

E2|8 38 |E5)| |#hjmd| B £| ¢ 0 & Bt d &g

switch {(event) { El
cazse EVENT COMMIT:
for (i=0;1<100;1i4+]
datapoint=[i] = rand()- 32767 . 0;
Plot¥ (panelHandle. PAHEL WAVEFORM. datapoint=s. 100.
VAL THIN LINE., VAL EMPTY SQUARE, VAL SoOLID, 1,

breal;
casze EVENT _RIGHT _CLICK:

brealk;
¥
return 0;
¥
int FindMaxMin (int panel. int control, int event, _J
wold *callbaclkData. int eventDatal. int eventDatal)
1

double max. min:
int max_index, min_ index;

switch {(event) {
caze EVENT COMMIT:
HaxMinlD {(datapoint=, 100, é&max, &max index, &min, bmn|
SetCtrlVal (panelHandle, PAHEL MAX, mawx);
SetCtrlVal (panelHandle, FPAHEL _MIH, min);
breal:
caze EVEHNT RIGHT CLICK:

breal ; El

1-69 | 1] | |Ins|ES &l E3

Running the Program

Y ou have now successfully written your own callback function. During program execution, the
Fi ndMaxM n function will be called whenever you click on the Max & Min command button.
When you click on the Max & Min command button, three separate events occur.

1. First the button gets the input focus (EVENT_GOT_FOCUS).
2. Next the down click of the left mouse button is sensed (EVENT_LEFT_CLICK).
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3. Finadly, therelease of the left mouse button is sensed (EVENT_COMMIT). The
Fi ndMaxM n functioniscalled for each event. Y ou have written the function to find the Max
& Minvalues and display them only when the COMMIT event is sensed. For more practice
with user interface events, work additional exercise number 5 in Chapter 9.

Run the project. Remember, you must click on the Acquir e button first to generate the random
data. Then you can click on the Max & Min button to find their values.

This concludes this session of the tutoria. Close and save your file before moving on to the next
session.

The next tutorial session, Chapter 8, will introduce you to the instrument driversin
LabWindows/CVI. In Chapter 8, you will use an instrument driver to acquire data, instead of
generating arandom array.
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In this session you will learn to use asimple instrument driver from the LabWindows/CV |1
Instrument Library. Aninstrument driver isaset of functions used to program an instrument or a
group of related instruments. The high-level functionsin an instrument driver incorporate many
low-level operations, including GPIB, VX1, or RS-232 read and write operations, data conversion,
and scaling. The sample module in this session does not communicate with areal instrument, but
illustrates how an instrument driver is used in conjunction with the other LabWindows/CV|
libraries to create programs.

Setting Up

This session builds on the program that you created in Chapter 7. 1f you have not completed that
session, please do so now. Before beginning this example, follow these steps to set up the screen

display:
1. Select Open from the Filemenu. Choose Pr oj ect (*. prj) asthefiletype.
2. Select sanpl e6. prj from the diaog box.

3. Closeal windows except for the Project window.

L oading the Instrument Driver

An instrument driver consists of severa filesthat reside on disk. Usethe I nstrument menu to
load these files for use in LabWindows/CVI. Perform the following steps to load the sample
instrument driver:

1. Select Load from the I nstrument menu in the Project window. The Load Instrument dialog
box appears.

2. Press<Tab> to move the highlighting to the large list box containing directory and file names.
(Click anywhere inside the list box if you are using a mouse.)

3. Selectthescope. f p filefromthet ut ori al directory. Press<Enter> to load the scope
instrument driver.

4. Double-click onthesanpl e6. ¢ sourcefileto display the code in a source window.

5. Position the input cursor on the first line of the main program, as shown in the following
illustration. Y ou can moveto thisline quickly in the source code by pressing <F2>, which
moves your cursor to thefirst tag set in thefile.
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<1 c'\wi\tuturial\samplﬂﬁ C -

= ?ﬂ' =& [l ' éf;?é €3 {w}

#include <analv=izs h: +
#include <ansi_c.h: |
#include <userint h: —
¥include "=zamplet k"

int panelHandle;
int 1i:

wvoid main )

. panelHandle = LoadPFan=l (0, "=amplet. uir", PANEL:;
Di=playPan=e]l {(panelHandle);
FunllzerInterface ();

¥

int Acguirelata {(int panel, int control, int ewvent,
woid #*#callbackData, int eventDatal, int eventData?)
1

switch (ewvent) {
case EVENT COMMIT: E'

167 | 1d | |InsE= ] I E3

To verify that the Scope instrument driver was loaded, display the Instrument menu. The
Sample Oscilloscope item should appear on the menu as shown in the following illustration.

ccviltutorial\sampleb.prj

File Edit View Build Bun JiadtE0E Library YWindow Options Help
Marme RS 1 Sample Oscilloscope...
sampled.uir
Sampleﬁ h
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Using the Instrument Driver

When the instrument driver isloaded, you can use it interactively in the same manner as the other
LabWindows/CV 1 libraries viamenus, dialog boxes, and function panels. Select the Sample
Oscilloscope item from the I nstrument menu. The dialog box shown in the following
illustration appears.

= Select Function Panel

Instrument: Sample Ozcilloscope

Window or Class

Initialize ... 0
Configure

Read Waveform
Closze

[] Function Hamesz
L] Flatten (<] Mew Window

This module contains the following functions.

* Initidize

» Configure

* Read Waveform

* Close

Y ou will use these functions to acquire a waveform in the sample program you develop
throughout thistutorial. Leave thisdialog box open. You will select afunction after you read

more about how to execute function panels before inserting code into your program.
Interactive Function Panel Execution

In Chapter 3, you learned how to use function panels to generate code and insert it into the
programs you developed. Another important feature of function panels isthe ability to execute the
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functions from the panel interactively, without writing a complete program. Therefore, you can
experiment with functions by varying the parameter values at the panel, and run them until you are
satisfied with the result. Through trial and error, you can build your function calls at the function
panel before inserting it into your source code. In this session you will learn how to execute
function panelsfirst, before inserting the code into your program.

Initializing the Instrument

Each instrument driver uses afunction to initialize the software and the instrument. 'Y ou must
execute the initialize function before using any other function in the module. Select I nitialize from
the dialog box. The function panel shown in the following illustration appears.

= Sample Oscilloscope - Initialize gl e

File Code Yiew Instrument Library “Window Options Help

CEAEI=IE S JE=l =Rk =l

scope_init

Address

Error

scope_init (1)

This function panel has an input control for specifying the GPIB address of the instrument. The
Error control isused to display error codes related to the operation of this module.

To get more information about the panel, select Window from theHelp menu. To view
information about specific controls on the panel, select the desired control and press <F1>, or click
the secondary mouse button while on the desired control.

Follow these stepsto initialize the instrument driver.

1. Enter thevaluel inthe Address control.
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2. Select Run Function Panel from the Code menu. Click on Yesif you get adialog box
asking whether you want to save changes before running. This dialog box will come up every
time you make a change.

If no errors are detected during execution, the value in the Error control isO. If the valueisnot O,
refer to the help information for the Error control to determine the cause of the problem.

Perform the following steps to copy the code to the Program window and remove the function
panel from the screen.

1. Select Insert Function Call from the Code menu, or press <Citrl-1>, to copy the generated
code to the Source window.

2. You may haveto reset the target file for the inserted code. When you try to insert the code, the
dialog box will prompt you for the target file if you have not set it. Select sanpl e6. ¢ from
the dialog box.

3. Select Closefrom the File menu.

The function cal to initialize the instrument driver will appear on the first line of the main program
in the Source window. [scope_init (1);]
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Configuring the I nstrument

After the instrument isinitialized, you can configure it to read a waveform and transfer the
waveform to an array in your program. In the Sample Oscilloscope module, the vertical and
horizontal parameters of the oscilloscope are set up using the Conf i gur e function. Select
Sample Oscilloscope from the I nstrument menu. Select Configur e from the dialog box. The
function panel shown in the following illustration appears on your screen.

= Sample Oscilloscope - Configure el B

File Code Yiew Instrument Library Window Options Help

LIEA I L A = R =l

scope_config

Channel Yolts/Div Coupling
1 —I 2y AC- I
9 DE—.
GHND -
Sec/Div
v 1mS
Error

=zcope_config (1, 1.0, 1, 1.0e-3);

The Conf i gur e pand setsthe volts per division and coupling of either Channel 1 or Channel 2
of the oscilloscope. This function also sets the horizontal time base of the instrument. The
instrument driver iswritten to create a waveform based on the configuration settings. The help
information for each control explains the purpose of the control and the valid range of inputs.
Configure the panel the way you want it, keeping in mind that the way the settings are configured
will affect the waveform you will read.
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Perform the following steps to execute the panel and save the code to your program.
1. Select Run Function Panel from the Code menu to execute the function panel.

If the Error control does not display a zero (0), an error has occurred. Refer to the help
information to correct the problem and re-execute the function panel until the error is corrected.

If areal instrument were attached, you would be able to see the configuration of the instrument
take place when you selected Run Function Panel from the panel. Thus, you could
interactively program the instrument and verify the operation of the instrument driver
functions.

2. Select Insert Function Call from the Code menu to copy the generated code to the source
window. Close the function panel.

3. Movetheinput cursor to the blank line before the Pl ot Y function in the Acqui r eDat a
function. To do this quickly, press<F2>. Leave the cursor in place asyou go on to the next
session.

Reading Data with an Instrument Driver

Perhaps the most important function of an instrument driver isto read data from an instrument and
convert the raw datainto aformat directly usable by your program. For example, adigital
oscilloscope returns a waveform as a string of comma-separated ASCIl numbers or as binary
integers. In either case, the numbers are scaled using constants provided by the instrument to
produce values that represent actual measurement units.
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Chapter 8

Select Read Wavefor m from the Sample Oscilloscope instrument driver in the I nstrument
menu. The Read Waveform function panel appears as shown in the following illustration.

== Sample Oscilloscope - Head Wawveform i

File Code VYiew Instrument Library Window Options Help

LAEAR IR L ) = e =l
scope_read_waveform
Channel Waveform
1--
, K
Sample Period = Zern

Error

zcope_read _waveform (1.

Set the Channel control to the channel you want to read. Channel 1 isasinewave and Channdl 2is
random data.
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Declaring Arrays from Function Panels

TheRead Wavef or mfunction places the waveform datainto an array. Before you can execute

the function, you must declare an array for the waveform. Y ou can declare variables, both scalars

and arrays, from afunction panel. To declare an array from the function panel, perform the
following steps:

1. Press<Tab> to select the Waveform control, or click on the label of the Waveform control.

2. Enter dat apoi nt s inthe Waveform control.

3. Inorder to usethedat apoi nt s variable, you must first declareit in memory. Select
Declare Variable from the Code menu. A dialog box appears with the dat apoi nt s
variable automatically entered in the Variable Name input.

4. Press<Tab> to select the Number of Elements text box.

5. Enter 100 into the Number of Elements text box.

6. Press<Tab> twice, so that the Add declaration to the top of target file sanpl e6. c optionis
highlighted.

7. Press <Space> to place an x in the Add Declaration checkbox.

8. Thedialog box appears as shown in the following illustration.

= Declare Yariable

Yariable Type: : double []

Yanable Mame: datapoints
Mumber of Elements: (100
[<] Execute declaration

(<] Add declaration to top of target file “sample6.c"

[] Add declaration to current block in target file "sampleb.c™

Set Target File... 0K

9. Press<Enter> to declare the datapoints array.
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Reading the Waveform
Complete the configuration of the function panel and run it asfollows.

1. Press<Tab> to highlight the Sample Period control. (With amouse, click on the Sample
Period control.)

Select Declar e Variable from the Code menu.

Enter the variable namedel t a_t inthe Variable Name input box and press <Enter>.
Press <Tab> to highlight the X Zero control.

Select Declare Variable from the Code menu.

Enter the variable name x_zer o in the Variable Name input box and press <Enter>.

N oo g M w D

Select Run Function Panel from the Code menu to execute the function panel. Save
changes before running. If the Error control does not show O, correct the problem and run
the panel again until a0 appears. After the function has executed, arow of boxesin the
Waveform control signifies that the data has been placed in the waveform array.

8. (Optiona) To quickly view the data points acquired in the waveform_array in the
Variable Display, double-click on the row of boxesin the bottom half of the Waveform
control on the function panel. Close the Variable Display.

9. Select Insert Function Call from the Code menu to copy the generated code to the
source window.

10. Click on the source window in the background to view the source code that you just
generated before the Pl ot Y function.

Closing the Instrument

Thelast instrument-related operation performed is to close the instrument driver. Use this
procedure to close the instrument driver.

1. Inthe Source window, position your mouse input cursor on the linein the Shut down
function with the following function call.

QuitUserlnterface(0);
To do this quickly, press <F2>.
2. Select Sample Oscilloscope from the I nstrument menu.
3. Sdlect Close. There are no parameters for the Cl ose function panel. The d ose function
removes the instrument from a software configuration table. The instrument must be
reinitialized before using it again.

4. Sdect Run Function Panel from the Code menu to close the instrument driver.
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5. Select Insert Function Call from the Code menu to copy the generated code to the Source
window.

6. Click on the Source window in the background to make it the active window.

Running the Program

Y our program source code should appear as follows.

static double x_zero;

static double delta_t;

static doubl e datapoi nts[100];
#i ncl ude <anal ysi s. h>

#i ncl ude <ansi _c. h>

#i ncl ude <userint. h>

#i ncl ude "sanpl e6. h"

#i ncl ude "scope. h"

i nt panel Handl e;
int i;
void main ()

scope_init (1);
scope_config (1, 1.0, 1, 1.0e-3);

panel Handl e = LoadPanel (0, "sanple6.uir", PANEL);
Di spl ayPanel (panel Handl e);
RunUser I nterface ();

}
int AcquireData (int panel, int control, int event,
void *cal | backData, int eventDatal, int eventData?2)
{
switch (event) {
case EVENT_COW T:
scope_read_waveform (1, datapoints, &delta_t, &x_zero);
Pl ot Y (panel Handl e, PANEL WAVEFORM dat apoi nts, 100, VAL_DOUBLE
VAL_THI N_LI NE, VAL_EMPTY_SQUARE, VAL_SOLID, 1, VAL_RED)
br eak;
case EVENT_RI GHT_CLI CK
br eak;
}
return O;
}
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int FindMaxMn (int panel, int control, int event,
voi d *cal | backData, int eventDatal, int eventData2)
{
doubl e nax, mn;
i nt max_i ndex, m n_index;
switch (event) {
case EVENT_COWM T:
MaxM n1D (datapoi nts, 100, &max, &mrax_index, &mn, & n_index);
Set G rl Val (panel Handl e, PANEL_MAX, mBax);
SetCtrl Val (panel Handle, PANEL_M N, mn);
br eak;
case EVENT_RI GHT_CLI CK:
br eak;
}
return O;
}
int Shutdown (int panel, int control, int event,
void *cal | backData, int eventDatal, int eventData?2)
{
switch (event) {
case EVENT_COW T:
scope_cl ose ();
QuitUserlnterface (0);
br eak;
case EVENT_RI GHT_CLI CK:
br eak;
}
return O;
}

Note: Your callstoscope_confi g andscope_r ead_wavef or mmay differ from that
shown in the preceding illustration.

The last step required before running the program is to include the scope handler file. To call
functions from the scope instrument driver, you must add the following line at the top of the
sourcefileonline 8.

#i ncl ude “scope. h”

Y ou are now ready to run the program. Select Run Project from the Run menu.
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Adding the Instrument to Your Project

When you loaded the scope driver through the I nstrument menu, you manually added the
function panelsto the instrument driver to LabWindows/CVI. By adding the scope driver to the
filelist in your project, the scope driver function panels will be added to the I nstrument menu
automatically when you load the project in the future. Follow these stepsto add the driver to your
project.

1. Close all windows except the Project window.

2. Select Add Fileto Project from the Edit menu and choosei nst runment (*. fp) asthe
filetype.

3. Select scope. f p from the dialog box.
This concludes this session of the tutorial. In the next chapter you will work some additional

exercises to practice what you have learned in these tutorial sessions and learn more about
LabWindows/CVI.
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Additional Exercises

Thisisthe last chapter of the tutorial sessions. By working the exercises in this chapter, you will
learn more about the concepts you have been using throughout this tutorial. Each exercise builds
on the code that you developed in the previous exercise. Exercise 1 starts by building on the final
sample program that you completed in the Chapter 8 tutorial session. Y ou are given an outline of
the concepts to learn from completing the exercise and some hints for working the exercise.

The solutions to these additional exercises are available in the SOLUTI ONS subdirectory of the
TUTORI AL directory. If you have trouble completing one of the exercises but would like to
continue to the next topic, use the solution from the previous exercise to continue.

The Base Project

All of the exercisesin this chapter build upon the sanpl e6 project that you completed in the
Chapter 8 tutorial session. If you did not complete the previous chapter, go back and do so now.
If you have trouble successfully completing the Chapter 8 tutorial, start with the sanpl e6 project
from the SOLUTI ONS directory.
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Thesanpl e6 project generates awaveform and displaysit on a graph control when auser clicks
on the Acquire button. Once you have displayed the data, you can find and display the maximum
and minimum values of the datapoints by clicking onthe Max & Min button. The project uses
the sample Scope instrument driver to generate the data. The user interface for the project appears
in the following illustration.

Sample 6 Panel
Acquired Data
100 -

80
S 40

20

I] T I
0 20 40 G0 80 100
M aximum Minimum

Exercise 1: Add a Channel Control

Two of the most common functions you will usein LabWindows/CVI are Set Ct r | Val and
Get Gt rl Val . Thesefunctions are used to set and retrieve the current state of a control on a
LabWindows/CVI . ui r file. For example, youwould use Get Ct r | Val to retrieve the current
value of aNumeric Slide Control so that you can find out which selection the user has set the dlide.
To set the dide control to a specific position or value, you would use Set Ct r | Val . These
functions take the same arguments, a panel handle to determine on which panel the control exists,
the control ID to specify which control isto be operated on, and a variable or value that the control
will be set to or in which the value of the control will be placed.

Assignment:
Because you are using a simulated oscilloscope to acquire your data, you may want to give the end

user of your program the ability to select the channel from which to acquire the data. The sample
oscilloscope driver can read from two channels. To successfully complete this exercise, you must
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modify the. ui r file of the base project to include a channel selection control, as shown in the
following illustration, and modify the source code to properly acquire the correct channel.

Exercize 1 Panel

Acquired Data

Source 100-
'_I Channel 1
| Channel 2 80
3
s
> 40
20
I] T |
] 20 40 [H]] 80 100

o
M aximum Minimum
0.00 0.00

Hints:
1. Useabinary switch for the channel select control.

2. UsetheGet Ctr | Val functioninthe Acqui r eDat a callback function to find out which
channel the user has selected.

3. Usethevalue received from the channel sdection control inthe Read Wavef or mfunction
call from the Scope instrument driver.

Solution: EXER1. PRJ
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Exercise 2. Setting User Interface Attributes
Programmatically

Each control onthe. ui r filesthat you create has a number of control attributes that you can set to
customize the look and feel of the control. When building your user interface, you set the control
attributes in the dialog boxes for editing the controls. For example, you can set the font, size, and
color of the text for the label of acontrol in the User Interface Editor. These are al user interface
control attributes.

YoucanuseGet Ctrl Attributeand Set Ctrl Attri but e to get and set attributes of a
control during program execution in amethod similar to the one you used to set and get the value
of acontrol. Therefore, you can not only build a customized GUI in the User Interface Editor, you
can dynamically change the look and feel of the controls at run time.

Hundreds of attributes are defined in the User Interface Library as constants, such as
ATTR_LABEL_BGCOLOR for setting the background color of the label on acontrol. You use
these constantsintheGet Ctrl Attri buteand Set Ctrl Attri but e functions.
Assignment:

In thisexercise, you will usethe Set Ct r | At t r i but e function to change the operation of a
command button on the user interface. Becausethe Max & Min command button will not
operate correctly until you have acquired the data, it is appropriate to disablethe Max & Min
button until a user has clicked on the Acquire button. UsetheSet Ctr| At t ri but e function to
enable the Max & Min button when a user has clicked on the Acquir e button.

Hints:

1. Start by disabling (dimming) the Max & Min command button in the User Interface Editor.

2. UsetheSet Ctrl Attri but e function from the User Interface Library to enable the
Max & Min button.

3. Theattribute that you will be setting is the dimmed attribute.
Solution: EXER2. PRJ
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Exercise 3: Storing the Waveform to Disk

Many times, users acquire large amounts of data and want to archiveit on disk for future analysis
or comparison. LabWindows/CVI has a selection of functions from the ANSI C library for
reading from and writing to datafiles. If you are already familiar with ANSI C, you know these
functionsasthe st di o library. Inaddition to the st di o library, LabWindows hasits own set of
file 1/O functions in the Formatting and I/O Library. (The Formatting and I/O Library was
originaly developed for the DOS version of LabWindows, and isincluded here for compatibility
with existing programs.)

Assignment:

Usethefile I/O functionsin the ANSI C library to save the datapoints array to atext filein the
c:\cvi\ltutorial directory. Write the program so that the file will be overwritten each time
you acquire the data. Do not append data to the file as you acquireit.

Hints:

1. Remember that you must first open afile before you can writeto it.

2. Openthefileasatext file, so you can view the contents in any text editor later.

3. Open the file with the Create/Open flag, and not the Append flag, so that the file will be
overwritten each time.

4. Usethef pri ntf functioninaloop to write the datato disk.

Solution: EXER3. PRJ
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Exercise 4. Pop-up Panels

The User Interface Library has a set of predefined panels called Pop-up Panels. Pop-up Panels
provide a quick and easy way to display information on the screen without developing a complete
. ui r file. Inthe Chapter 5 tutorial, you used a pop-up panel to display the random number array
on agraph (YG aphPopup). You can aso use pop-up panels to prompt the user for input,
confirm a selection, or display a message.

One of the most useful pop-up panelsisthe File Select Popup. With the File Select Popup, you
can use a File Save or File Load dialog box within the programs you develop in
LabWindows/CVI. Therefore, whenever your program must write to afile or read from afile,
you can use the File Select Popup to prompt the user to select or input afile name.

= DataFile Storage

File Hame: Directories:

=_dal| c:Acvittutonalizolution

= s + Save

[= cvi
i [ tutorial Cancel
! = zolution

fisb Fies of §ene Drives:

£ dhatl
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Assignment:

Add aSave buttonto the. ui r file so that the datain the array is saved only after the user clicks
on the Save button. When the user clicks on the Save button, a dialog box should appear in which
the user can define the drive, directory, and file name of the datafile. When finished, your . ui r
file should look similar to the one shown in the following illustration.

Exercize 4 Panel
Acquired D ata
Source 100-
—I Channel 1
| Channel 2 80
T~ - @ GO
Acquire =
1=
Cave > 40
Quit 20
1] 20 40 G0 80 100
Time
ﬁ ....... % ﬁ.\ Ha“imum Hinimum
R 0.00 0.00
Hints:

1. When you create the Save button, assign a callback function to it.

2. 'You must move the source code that you developed in Exercise 3 for writing the array to disk
into the callback function.

3. Before you write the datato disk, prompt the user for a file name with the File Select Popup
from the User Interface Library.

Solution: EXER4. PRJ
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Exercise5: User Interface Events

Throughout this tutorial, you have been developing an event driven program. When you place a
control ona. ui r file, you are defining aregion of the screen that can generate events during
program execution. Your C source files are written to respond to these eventsin callback
functions.

So far, you have only written functions that respond to the COMMIT event from the user
interface. A COMMIT event occurs whenever the end user commits on a control, which usually
happens when that user releases the left mouse button after clicking on acontrol.

User interface controls can generate many different types of events. For example, an event could
be aleft-mouse button click or aright-mouse button click. Or, an event could be aleft-mouse
button double-click. Infact, eventsin LabWindows/CV1 can be more than just mouse clicks. An
event could be the press of akey, or amove or size operation performed on a panel. Each time
one of these events occurs, the callback function associated with the user interface called executes.
Thetable below lists al of the events that LabWindows/CVI can generate.

EVENT _NONE
EVENT_COW T
EVENT_VAL_CHANGED
EVENT_| DLE
EVENT_LEFT_CLI CK
EVENT_LEFT_DOUBLE CLI CK
EVENT_RI GHT_CLI CK
EVENT_RI GHT_DOUBLE CLI CK
EVENT_KEYPRESS
EVENT_PANEL_MOVE
EVENT_PANEL_SI ZE
EVENT_GOT_FOCUS
EVENT_LOST_FOCUS
EVENT_CLOSE

When the callback function is called, the event type is passed through the event parameter to the
callback function. Performing one simple operation on the user interface, such asclicking on a
command button, actually calls the callback function for that button three times.

The first time the callback function is called isto process the EVENT _GOT _FOCUS event (if the
button did not have the input focus before you clicked on it). The second time the callback
functioniscalled isto processthe EVENT _LEFT_CLI CK event, and the third time is to process

t he EVENT_COW T event. For thisreason, al of the callback functions you have worked on
check the event type first, and only execute when the event isaCOVMM T. Therefore, the operations
in the callback functions only happen once with each event click, rather than three times.
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Assignment:

Many times, the person operating a LabWindows/CV1 program is different from the person who
developed the program. Although using a program with a GUI can be intuitive, it may be
advantageous to have online help for the controlson the . ui r panelsto assist the operator. Alter
EXER4. PRJ to pop up ashort description for each command button when the user clicks on the
button with the right mouse button.

Hints:

1. Usethe MessagePopup function to display the help information.

2. Remember that the event typeis passed to each callback function in the event parameter.
3. Theevent that you must respond to iSEVENT_RIGHT_CLICK.

Y ou have now completed al of the tutorial sessions. The remainder of this manual covers other
information that will help you get started using LabWindows/CV1.

Exercise 6: Timed Events

So far, you have devel oped an event-driven program that responds to events generated by mouse-
clicks or keypresses from the user. With the LabWindows/CVI Timer Control, you can generate
events at specified time intervalsto trigger program actions without requiring an action from the
user.

Timer Controls can be implemented into your program from the User Interface Editor. The Timer
Control isvisible only at design time in the User Interface Editor. At run-time, the timer control is
not displayed. Y ou can specify a Constant Name, Callback function, and timer event interval in
the Timer Control edit dialog. LabWindows/CVI will automatically call the timer callback
function specified each time the specified time interval elapses. Theinterva valueis specified in
seconds with aresolution of 1 millisecond between timer events.

Assignment:

Add athermometer control to the User Interface Editor and use a Timer Control to generate a
random number and display it on the thermometer once every 1 seconds.
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Hints:

1. Setthetimer interval to 1.

2. Use CodeBuilder to generate the shell for your Timer Control callback function.
3. UseSet C rl Val todisplay the random number on the thermometer.
Solution: EXERG. PRJ
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Getting Started with GPIB and VXI
Instrument Control

This chapter is a quick reference to help you install and configure your |EEE 488.2 Interface board
or VXI controller for use with LabWindows/CVI. Theinformation included in this chapter is
presented in more detail in the documentation that you receive with your hardware.

Getting Started with Your GPIB Controller

The following sections include an introduction to GPIB and instructions for installing your GPIB
interface board, configuring your software, and developing your application.

Introduction to GPIB

The General Purpose Interface Bus (GPIB) is a bus protocol for controlling standal one, rack-and-
stack instruments from external computers. Also known as the |EEE 488 standard, GPIB
simplifies the interconnection of programmable instruments by defining the electrical, mechanical,
and functional specifications for instrument controllers and talker/listener devices. |IEEE 488 is
now referred to as | EEE 488.1-1987.

In 1987, the IEEE 488.2 specification was created to further standardize the way instruments and
controllers operate. |EEE 488.2 defines control sequences, common data formats, status
reporting, and common commands for GPIB instrument control.

National Instruments GPIB controller hardware and software obey the IEEE 488.1 and
|EEE 488.2 specifications for controllers. The National Instruments |EEE 488.2 compatible
TNT4882C and NAT4882 GPIB controller ASICs continue to improve and advance GPIB
communication.
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Installing Your GPIB Interface Board

LabWindows/CV1 works with the following National Instruments GPIB interfaces.
LabWindows/CVI for Windows

AT-GPIB/TNT & AT-GPIB (Plug-in 16-bit | SA interface)
GPIB-PCIH/IA (Plug-in 8-bit PC/XT interface)

MC-GPIB (Plug-in 16-bit Micro Channel interface)
GPIB-1284CT (Externa Paralel-GPIB Controller)
GPIB-232CT-A (External Serial-GPIB Controller)
PCMCIA-GPIB (Plug-in card for PCMCIA Typell dots)
GPIB-ENET (External Ethernet TCP/IP-GPIB Controller)

LabWindows/CVI for Sun

SB-GPIB/TNT & SB-GPIB (Plug-in SBus interface)

GPIB-SCSI-A (External SCSI-GPIB Controller)

GPIB-ENET (External Ethernet TCP/IP-GPIB Controller)
Each of these hardware kits comes with a Getting Started manual that has detailed information on
how to configure and install your GPIB hardware.
Configuring Your GPIB Driver Software
NI-488.2 is more than just alibrary of routines for controlling GPIB instruments. NI-488.2
includes a number of software utilities for testing and configuring the operation of your controller.

Some of these utilitiesinclude the following.

» | BCONF - A configuration utility for setting the interrupts, DMA channels, and general
configuration information for your GPIB interface (W BCONF. EXE for Windows).

» | Bl C- Aninteractive control program for executing functions over GPIB that you enter from
the keyboard (W BI C. EXE for Windows).

* GPl BSPY (available for Microsoft Windows only) - A bus monitoring utility that displays the
bus activity during GPIB communication.

These and other utilities are described in the documentation that you received with your GPIB

hardware. For Windows users, refer to the NI-488.2 User Manual for Windows. Sun users can
find thisinformation in the NI-488.2M Softwar e Reference Manual.
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Configuring LabWindows/CVI for GPIB

LabWindows/CVI usesthe NI-488.2 DLL for Windows and NI-488.2M device driver for Sun
Solaris that is included with your National Instruments GPIB interface hardware. 'Y ou must
configure LabWindows/CV| to load the GPIB libraries and associated function panelsinto the
LabWindows/CVI programming environment. Do thisby selecting Library Options... from the
Options menu in the Project window. Select the GPIB/GPIB 488.2 library option, as shown in
the following illustration.

Mational Ingtruments Libraries
[ ] Analysis

[] Data Acquisition

R

<] GPIB/GPIB 4882

User Libraries

Browse.___

Add...

L

DTS

ot Aoy

¥ Faats Hodw

[Changes do not take effect until the next sesszion.]

Developing Your Application

LabWindows/CV I contains function panels for generating code and executing function calls from
the |IEEE 488/488.2 Library. These function panels access the library functions from the NI-488.2
Library that came with your GPIB controller. Under Windows, thislibrary isa Dynamic Link
Library (DLL). On the Sun, thislibrary isadevice driver. While the function panelsin
LabWindows/CVI provide online help information for using these functions, detailed function
descriptions for the GPIB 488/488.2 Library functions can be found in the NI-488.2 Function
Reference Manual for Windows users and in the NI-488.2M Software Reference Manual for Sun
users.
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Getting Started with Your VXI Controller

The following sections include an introduction to VX1, information on the VX1 Development
system, and instructions for installing and configuring your VX1 hardware, configuring your VXI
software, developing your application, and using instrument drivers.

I ntroduction to VXI

VME eXtensions for Instrumentation (VX1) is anew, fast-growing platform for instrumentation
systems. First introduced in 1987, VXI has experienced tremendous growth and acceptance
around the world. Today over 50 manufacturers produce more than 650 commercia VXl
products. VXI isused in awide variety of test and measurement and instrument control and ATE
applications. It isalso experiencing growth as a platform for data acquisition and analysisin
research and industrial control applications.

V XI uses amainframe chassis with a maximum of 13 dotsto hold modular instruments on plug-
in boards. Because VXI is based on the VMEbus standard, you can also use VME modulesin
VX1 systems. The VXI widely-used backplane combines the 32-bit VME computer bus and
high-performance instrumentation buses for precision timing and synchronization between
instrument components.

Y ou can control V XIbus instruments through three different types of controllers: embedded V XI
computers, external MXI controllersinstalled in a standard PC or workstation, or |EEE 488.2
controllers from a PC or workstation.

The VXI Development System

The LabWindows/CVI VX1 Development System (VXS) contains software for controlling VX1
instruments for any of the methods mentioned above. The VXS contains the following items.

* TheLabWindows/CVI full development system
» Librariesfor controlling National Instruments V XI controllers from LabWindows/CVI

» The complete LabWindows/CV1 VXI Instrument Library for controlling instruments from a
wide variety of vendors

Your VXI controller contains low-level driver software called NI-VXI. NI-VXI includesa
standard library of functions and utility programs for controlling and configuring the VXI bus.

Y ou must install the NI-V X1 driver software in addition to the LabWindows/CVI VXS to control
your VX1 instruments.
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Installing and Configuring Your VXI Hardware
The LabWindows/CVI VXS works with the following VXI controllers.
LabWindows/CV1 for Windows
V X1pc-486 Model 500 and 566 Series
V XlIpc-486 Model 240
AT-MXI controllers
MC-MXI controllers
GPIB-VXI/C
LabWindows/CVI for Sun

SB-MXI
GPIB_VXI/C

Each one of these controllers has documentation for installing and configuring the appropriate V X1
hardware and software. For directions on how to install and configure your VX1 hardware, refer
to one of the following Getting Started manuals for detailed instructions.

For LabWindows/CVI for Windows Users

» Getting Started with Your VXIpc-486 Model 500 Series and the NI-VXI Software for Microsoft
Windows

* Getting Sarted with Your VXIpc-486 Model 200 and the NI-VXI Software for Microsoft
Windows

» Getting Sarted with Your VXI-AT2010 and the NI-VXI Software for Microsoft Windows

o Getting Started with Your VME-AT2010 and the NI-VXI Software for Microsoft Windows
* Getting Started with Your VXI-MC2010 and the NI-VXI Software for Microsoft Windows
* Getting Started with Your VME-MC2010 and the NI-VXI Software for Microsoft Windows
* GPIB-VXI/C User Manual

For LabWindows/CVI for Sun Users

»  Getting Started with Your VXI-SB2020 and the NI-VXI Software for Solaris

» Getting Started with Your VME-SB2020 and the NI-VXI Software for Solaris
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Configuring Your VXI Driver Software

NI-V X1 ismorethan just alibrary of routines for controlling your VXIbusinstruments. NI-VXI,
like NI-488.2, contains configuration and troubleshooting utility software for your VXlbus
system. Some of these utilities include the following.

« VXII N T-Aninitiaization program for board interrupts, shared RAM, VX1 register
configurations, and bus configurations for M X1 controllers.

VX TED T - A text-based editor for setting or changing your V Xl1bus system configuration.
* RESMAN - The National Instruments multimainframe Resource Manager.

* VI C- Aninteractive control program that executes V' XI functions that you enter from the
keyboard. (Available as DOS executable for Windows users only)

Refer to the Getting Started manual that you received with your V XI controller to use these utilities

for configuring your system. For more detailed information on these programs, refer to the NI-
VXI Text Utilities Reference Manual.
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Configuring LabWindows/CVI1 for VXI

LabWindows/CVI usesthe NI-VXI DLL for Windows and NI-V XI device driver for Sun
Solaris that is included with your National Instruments VX1 controller hardware. 'Y ou must
configure LabWindows/CVI to load the VX1 libraries and associated function panelsinto the
LabWindows/CVI programming environment. Do this by selecting Library Options ... from
the Options menu in the Project window. Select the VXI library option, as shown in the
following illustration.

Mational Ingtruments Libraries
[ ] Analysis

[] Data Acquisition

] Wl

(] GPIB/GFIB 4882

User Libraries

Browse.___

Add...

L

DTS

ot Aoy

¥ Faats Hodw

[Changes do not take effect until the next sesszion.]

Developing Your Application

The LabWindows/CVI VXS contains function panels for generating code and executing function
callsfrom the VXI Library. These function panels access the library functions from the NI-VXI
Library that came with your VX1 controller. Under Windows, thislibrary isaDLL. On the Sun,
thislibrary is ashared object. While the function panelsin LabWindows/CVI provide online help
information for using these functions, detailed function descriptions for the VXI Library functions
can be found in the NI-VXI Software Reference Manual for C.
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Using Instrument Drivers

Instrument control with LabWindows/CV I is simplified tremendously with the LabWindows/CV I
Instrument Library. The Instrument Library contains drivers for hundreds of GPIB, serial,
CAMAC, and VXIbusinstruments. Instrument drivers are custom libraries written to control
specific instruments at ahigh level. Instead of learning al of the low-level command sequences
and syntax for your instruments, you can use an instrument driver which builds these command
sequences based on inputs from the driver function panels. Therefore, you can communicate with
your instrument using intuitive, high-level steps, such as Initialize, Configure, and Measure.

LabWindows/CV I instrument drivers are available to you in source code, so you can optimize the
driver to work best for your application. If you have an instrument that is not part of the
Instrument Library, you can easily convert an existing LabWindows/CV|1 instrument driver to
control your instrument. Simply find an instrument driver in the same class (such asan
oscilloscope, multimeter, or function generator) and change the commands in the source code to
match your instrument.

If you plan on using instrument driversin your application, refer to Chapter 8, Using an
Instrument Driver, in this manual. 1f you plan on developing an instrument driver yourself, refer
to the LabWindows/CVI Instrument Driver Developers Guide to learn how to use the devel opment
toolsfor creating function trees, function panels, and instrument control source code for adriver.
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Getting Started with Data Acquisition

This chapter isa quick reference for installing and configuring Nationa Instruments plug-in data
acquisition (DAQ) boards for use with LabWindows/CV1 for Windows. This chapter discusses
how to install and configure both hardware and software, and how to test the board operation.

Each part of the installation and configuration of your DAQ board with LabWindows/CV1 is
broken down into high-level steps throughout this chapter. The high-level steps are discussed in
detail within each section of the chapter.

Y ou can find amore detailed treatment of the information in this chapter in various sections of the
LabWindows/CV1 documentation set, the NI-DAQ user and function reference manuals, and your
DAQ board user manuals.

Introduction to Data Acquisition

By using a plug-in DAQ board with LabWindows/CV|, you can acquire analog and digital signals
directly into computer memory. National Instruments DAQ boards are available in many
configurations and options. The most common type of DAQ system is a multifunction board,
which has analog 1/0, digital 1/0O, and counter/timer capabilities. For more specialized
applications, DAQ boards are available with high-precision analog inputs, high-speed analog
inputs, more digital 1/0 lines, or multiple counter/timers onboard.

Applications for plug-in DAQ boards range from simple temperature measurement to complex
process control systems. Y ou can use aDAQ board to take single-point voltage readings or high-
speed waveform acquisitions. 'Y ou can also configure your board to multiplex through many
input channels at high speed, or trigger complex acquisition algorithms with the onboard
counter/timers. With LabWindows/CVI and a DAQ board, you can easily configure your system
to match the specific needs of your application.

The driver software for controlling DAQ boards, NI-DAQ), isincluded with your DAQ board.
LabWindows/CV1 will automatically load the library of functions for controlling a Nationa
Instruments DAQ board if you have installed the NI-DAQ for Windows software on your PC.
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Installing Your DAQ Board

The following sections describe how to configure the jumpers and DIP switches on the board,
record the configuration, and plug the board into your computer.

Configure Your Jumpersand DIP Switches

A DAQ board may have hardware switches or jumpersto configure the board for different modes
of operation. Some boards have jumpers or switches for configuring the following settings:

* Thebase I/O address defines the I/0O space for software communication with your board. The
software writes to and reads from a number of registers on each board to control the board.
Each of these registers has its own address that is an offset from the board base address. The
board base address, therefore, defines the location of these registers. If two boardsin your
computer have the same base 1/0 address for any of their registers, a conflict will occur when
the software tries to communicate with these boards.

» Theinterrupt channel designates which interrupt lines on the PC bus the board uses to assert
interrupt signals. Y ou can use interrupts to transfer data between the board and PC memory.

» Thedirect memory access (DMA) channel designates which DMA channels on the PC bus the
board uses for transferring data. A DMA controller transfers data directly from the board to
system memory without using the host computer CPU. Y ou should therefore enable DMA
jumpers for high-speed or background acquisition operations.

On some boards you can also configure the analog input range, analog input polarity, and input
mode (single-ended or differential). Refer to the installation and configuration chapter in your
DAQ board user manual for information on configuring your board.

If you are using asingle DAQ board in your system, install the board with the factory-default
settings. 1f you have other boards in your computer that have the same base 1/0 address, interrupt,
or DMA settings, you must change the default settings on at least one board. Consult your DAQ
board user manual to find valid settings.

Record the Configuration
Write down the new settings for your board in the Hardware and Software Configuration Form at

the back of your DAQ board user manual. Y ou will need to refer to these settings later when you
configure the software for the board.
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Plug In the Board

After you complete the hardware configuration of your board, follow the instructionsin the
installation and configuration chapter of your DAQ board user manual for installing the board into
your computer. Remember to turn your PC off before beginning the installation procedure!

Softwar e I nstallation

The NI-DAQ driver software that controls your Nationa Instruments DAQ board contains
functions for performing basic I/0 with your board, as well as utilities for resource management
and for data and buffer management. Y ou can use NI-DAQ three different ways—-as a DOS
library, aWindows library, or a LabWindows/CVI library. Y ou should have two sets of disks
included with your PC-compatible plug-in DAQ board.

* NI-DAQ software for PC compatibles contains libraries for controlling your DAQ board from
standard programming languages that run under DOS or Microsoft Windows, such as
Microsoft C, Turbo Pascal for Windows, Turbo C++ for Windows, or QuickBASIC.
NI-DAQ for PC Compatibles also contains the DAQ library for LabWindows/CV1 for
Windows.

* NI-DAQ for LabWindows contains libraries for controlling your DAQ board from the
LabWindows for DOS interactive development environment. These disks are not for CVI;
disregard them unless you are using LabWindows for DOS.

Run the NI-DAQ setup program for PC Compatibles called SETUPW N. EXE. You will be
prompted with a choice of software environments for installing NI-DAQ. Select
LabWindows/CVI as an installation option. Remember to install LabWindows/CV 1 first, before
you try to install NI-DAQ. NI-DAQ accesses some directories that the LabWindows/CV I setup
program creates. By selecting LabWindows/CVI from the NI-DAQ setup program, al of the files
that are required for DAQ operation will beinstalled. Y ou do not need to install NI-DAQ for
Windows separately.
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Configuring Your DAQ Driver Software

Configure the NI-DAQ driver software for your DAQ board and run WDAQCONF.

Configuring Your Softwarefor PC/XT/AT Computers

Before you can launch LabWindows/CV|I and begin programming, you must first configure the
software for operation with your DAQ board. The LabWindows/CVI Data Acquisition Library
software must have the hardware settings, such as the base 1/0 address, DMA channels, and
interrupt settings, for proper operation. NI-DAQ includes a software configuration utility called
WDAQCONF. EXE that you use to set up your software for use with a DAQ board.

WDAQCONF. EXE generates or updates afile called WDAQCONF. CFGthat saves the configuration
information for each DAQ board in your system. When you use LabWindows/CV1 for Data
Acquisition, the LabWindows/CV| Data Acquisition Library accesses the ATBRDS. CFGfileto
determine which boards are present and the hardware settings for each board.

Double-click on the WDAQCONF icon in the NI-DAQ directory to launch WDAQCONF. EXE.
The following screen appears.

NI-DAQ Version 4.6.1 Configuration Utility -~
File Options BHesources SCXI! Help!
Select A Device Number
....... 1. ..... A T_MID_'IEL_H .......................................... —Device SEIEﬂEd
2: Empty L1 | Device # ]
3. Empty .
1 Empty Device Name AT-MIO-16L-9 |
5: Empty Base Address [fhex] 300 |
b6: Empty
7 Empty DMA Channels 6 |[7 | |
6. Empty IRQ Levels
o Empey il
10: Empty . .
11: Empty ConfigurefTest Device # 1 I
12. Empty +

When launched, WDAQCONF searches your hard disk for an existing ATBRDS. CFGfile. If it does
not find one, WDAQCONF creates anew ATBRDS. CFGfile to save the configuration information
for your system. After you launch WDAQCONF, specify the board type and hardware settings for
each DAQ board installed in your system.
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The first setting WDAQCONF displays is the Device#, which the LabWindows/CVI Data
Acquisition Library usesto control multiple boards. On AT bus computers, the Device# has no
correlation to the physical ot in the computer in which your DAQ board isinstalled. The
Devicett issimply alogical number assigned to each board in your system. The
LabWindows/CVI Data Acquisition Library function calls use this number to define which DAQ
board to address.

Whenever you try to change the configuration settings of a DAQ board in WDAQCONF or add a
new board to the system, you can check for conflicts among the base 1/0 address, DMA, and
interrupts specified for the board by clicking on Configure/Test Device#. The following screen
will appear. Test the board setup by selecting Configur ations from the T est menu.

= Device Number 1 il |
File Dewvice DMA IBQ Test Hardware! Help!
Device Base Address DMA IRQ
AT-MIO-16L-9 [hex] 300 6.7 10
an"s
HiNN
123465

Consult the Installation and System Configuration for LabWindows/CVI section of Chapter 1,
Introduction to NI-DAQ), in your NI-DAQ User Manual for PC Compatibles for more
information on installing and configuring your DAQ software for LabWindows/CV1.

Configuring Your Softwarefor EISA Computers

EISA bus computers have their own configuration utility software for adding external boards to
the system. Run your EISA bus configuration utility instead of WDAQCONF for standard plug-in
DAQ boardsinstalled in EISA computers. Y ou must, however, run WDAQCONF. EXE on an
EISA computer to configure Signal Conditioning for Instrumentation (SCXI) modules. NI-DAQ
includes a number of configuration filesfor EISA configuration utilities. A configuration file
exists for each Nationa Instruments DAQ board. EISA configuration files with namesin the
form! NI XXXX CFGwill appear inyour \ CVI directory after you install NI-DAQ. The
LabWindows/CV1 Data Acquisition Library is not compatible with DAQ boards for Micro
Channel computers.
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Configuring LabWindows/CVI for Data Acquisition (DAQ)

LabWindows/CV1 uses the NI-DAQ Windows DLL that isincluded with your National
Instruments DAQ board. You must configure LabWindows/CV1 to load the NI-DAQ DLL and
associated function panels into the LabWindows/CV1 programming environment. Y ou do this by
selecting Library Options... from the Options menu in the Project window. Select the Data
Acquisition Library option, as shown in the following illustration.

Mational Ingtruments Libraries
[ Analysis

<] Data Acquisition

R

(] GPIB/GFIB 488 2

User Libraries

Browse._..

Add._.

L

DT ]

Faats Abwewe

| Fasie Hohne

[Changes do not take effect until the next seszion.)

Test the Operation of Your Board and Configuration

At this point, you have configured and installed your DAQ board, installed LabWindows/CVI1 and
the DAQ software, and configured your software to match your hardware settings with
WDAQCONF. Before you start writing programsin LabWindows/CVI, it isagood ideato do some
simple testing to make sure that your board isinstalled and functioning correctly. There are two
levels of ssimple testing for your DAQ board.
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VDAQCONF—When you configured your system with WDAQCONF, you performed the first
level of testing on your board. The Test menu selection in WDAQCONF ensures that there are
no address, interrupt, or DMA conflicts between your DAQ board and any other boardsin
your system.

LabWindows/CV1 function panels—Y ou can quickly test the operation of your DAQ board
from within LabWindows/CV1 by interactively executing LabWindows/CV1 function panels
from the LabWindows/CV1 Data Acquisition Library. Chapter 3 explains how to use
LabWindows/CV1 function panels. Y ou can execute the following LabWindows/CVI Data
Acquisition Library functions interactively to test your board. After you load the function
panel, select Run Function Panel from the Code menu.

— Measure Voltage (the Al _VRead function) performs asingle analog input voltage reading
with your DAQ board. Y ou can connect a known voltage source to your DAQ board and
verify that the analog input reading changes accordingly. To display this function pand,
select M easur e Voltage from the Single Point submenu of the Analog | nput submenu
of the Data Acquisition Library from the LabWindows/CV1 Library menu.

— Acquire Single Channel (the DAQ_Op function) performs a multiple-point analog input
reading with your DAQ board. DAQ_Op isaparticularly effective function for testing your
board because it tests the analog input circuitry by reading the data, tests the counter/timer
circuitry that times the data acquisition, and tests the interrupt and DMA operation. To
display this function panel, select Acquire Single Channel from the M ultiple Point
submenu of the Analog I nput submenu of the Data Acquisition Library from the
LabWindows/CVI Libraries menu.

For more information on how to execute LabWindows/CV I function panels, consult
Chapter 5, Using Function Panels, of the LabWindows/CVI User Manual.

Develop Your Application

When you know that your DAQ board is properly communicating with your software, you can

begin developing your application. If you are new to LabWindows/CVI programming,
Chapter 1, An Introduction to LabWindows/CVI, of this manual contains a description of the event-

driven programming that controls LabWindows/CV I graphical user interfaces. In addition, a set
of custom controls with examples comes with LabWindows/CV1, and a set of example programs
for performing common DAQ tasks comes with your NI-DAQ for PC Compatibles package
when installed with the LabWindows/CV I option. These tools and examples are agood starting

point for your application.
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The Easy I/0O for DAQ Instrument Driver
The Easy 1/0 for DAQ instrument driver makes it easier to write smple DAQ programs.

Thisinstrument driver implements a subset of the functionality of the Data Acquisition Library but
uses adifferent set of functions. Refer to the Advantages and Limitations sectionslisted in

easyi 0. doc to determine whether the Easy 1/0 for DAQ instrument driver is appropriate for
your application.

The Easy 1/0 instrument driver isinstalled ascvi \ t ool sl i b\ easyi o\ easyi o. f p when
you install LabWindows/CVI. Example programs that use the Easy 1/0 instrument driver are
installed inyour cvi \ sanpl es\t ool sl i b\ easyi o directory.

Note: |If you previously used the SCXI Analog Input instrument driver, you can replace those
functionsin your program with functions from this instrument driver. Then, you will
no longer need to use the SCXI Analog I nput instrument driver.

DAQ Control Instrument Drivers

The DAQ Control Instrument drivers make it easy to give DAQ functionality to certain user
interface controls. The DAQ Control instrument drivers depend on the Easy 1/0 instrument
driver.

DAQ Numeric Control Instrument Driver

The DAQ Numeric Control instrument driver implements numeric controls which have their
valuestied to analog input or output channels. The DAQ Numeric Control instrument driver is
installed ascvi \ t ool sl i b\ custctrl\dag_num dagnum f p whenyou install
LabWindows/CVI. A sample program for thisinstrument driver isin

cvi\sanpl es\t ool slib\custctrl\dag _num dagndeno. prj.

DAQ Chart Control Instrument Driver

The DAQ Chart Control instrument driver implements strip chart controls which can automatically
scan a set of analog input channels at a specified rate and update the strip chart traces. The chart
can be configured to check for alarm conditions and to keep a history buffer of the acquired data.
The DAQ Chart Control instrument driver isinstalled as

cviltool slib\custctrl\dagchart\daqgchart. fp whenyouinsal
LabWindows/CVI. A sample program for thisinstrument driver isin

cvi \ sanpl es\tool slib\custctrl\dagchart\chartdeno. prj.
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Sample Program

The following example programs are included with your NI-DAQ for PC Compatibles diskettes.

DAQ_Op synchronoudly acquires data from one analog input channel and displays the dataon a
strip chart. The DAQ_Op function will not return until all the data requested has been acquired.

DAQ_START asynchronoudly acquires data from one analog input channel and displays the
dataon agraph.

DBLBUFFR asynchronously acquires data in a double-buffered acquisition operation from one
analog input channel and continuoudly displays the data on agraph. The techniqueillustrated
inthisexampleisideal for continuous data acquisition, analysis, and streaming to disk.
Remember that plotting data on a graph can slow the rate at which data streamsto disk.

Dl A TAL updatesthedigita /O linesfrom agraphical user interface.

EVENTCNT counts the pulses that are input to a counter/timer and updates a numeric indicator
on the user interface.

FREQVEAS measures the frequency of asigna using the board counter/timer inputs.
PUL SWDTH measures the width of a pulse applied to the input of a counter/timer on the board.
W/FVDBL generates a continuous analog output signal using a double-buffered operation.

W/FMOUT generates a synchronous analog output signal.

Along with these programs, LabWindows/CVI and NI-DAQ software include a number of
example programs, located in the\ CVI \ SAMPLES\ DAQdirectory.

Related Documentation

The following manuals contain information you may find helpful as you read this chapter.

NI-DAQ User Manual for PC Compatibles, (Included with your DAQ board.)
NI-DAQ Function Reference Manual for PC Compatibles, (Included with your DAQ board.)
LabWindows/CVI User Manual

Y our DAQ board user manual
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Chapter 12
Converting LabWindows for DOS
Applications

This chapter introduces the conversion toolsin LabWindows/CV1 for trandating L abWindows for
DOS applications into LabWindows/CV I applications. It also explains why certain LabWindows
for DOS features are not supported in LabWindows/CV1.

Conversion Tools

Y ou may need to use LabWindows for DOS to get your filesinto the proper form for conversion.
Oncein the proper form, the conversion tools necessary for trandating LabWindows for DOS
applicationsinto LabWindows/CV|1 applications are integral to LabWindows/CVI.

LabWindows/CVI has the following conversion tools.

» The C source code trandator converts LabWindows for DOS C source files so they can be
used in LabWindows/CVI. See the section, Converting Source Code, in this chapter for details
about converting source code.

* TheUser Interface Resource (. ui r) filetrandator converts LabWindows for DOS. ui r files
so they can be used in LabWindows/CVI. Seethe section, Converting User Interface
Resource Files, for detail s about converting . ui r files.

» Thefunction panel (. f p) file trandator converts LabWindows for DOS. f p files so they can
be used in LabWindows/CVI. Seethe section, Converting Instrument Drivers, for details
about converting LabWindows for DOS instrument drivers.

In addition to the sections listed above, this chapter also contains a section on converting

LabWindows for DOS loadable compiled modules called Converting Loadable Compiled
Modules and External Modules.
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Unsupported Features

The features of LabWindows for DOS that are not supported by LabWindows/CV1 are as follows.

The Basic Language-In the LabWindows for DOS environment, you write programs using a
subset of either Basic or C. In the LabWindows/CV1 environment, you write programs using
full ANSI C. If you have a program written in the Basic subset of LabWindows for DOS,

you can use the Change L anguages feature of LabWindows for DOS to trandate your Basic
source code into C source code.

The Graphics Library-Since the User Interface Library of LabWindows for DOS Version
2.x made the Graphics Library obsolete, the Graphics Library is not supported in
LabWindows/CVI.

The AT-DSP2200 Library-Thislibrary is not available in LabWindows/CVI.

Data Acquisition Library Features-The Data Acquisition Library for Micro Channel PCsis
not available in LabWindows/CVI. The Memory Management functions, such as
Nl _DAQ Mem Al | oc, are aso not available.

User Interface Library Features-The Get Col or Pal et t eVal ue and

Set Col or Pal et t eVal ue User Interface Library functions are not supported because
colors are specified viaan RGB value rather than through color pal ette manipulation.
Specifying RGB values makes the support of True Color adapters possible. Plotter hardcopy
output is not supported in LabWindows/CVI. Hardcopy output is restricted to graphics
printers.

Utility Library Features-The general purpose Put Key function is not supported in
LabWindows/CVI. However, the FakeKeyst r oke function is provided for use in the User
Interface Library.

Functions with New Behaviors

This section includes functions from the User Interface Library and the Utility Library. Seethe
function descriptions in the LabWindows/CVI User Interface Reference Manual and the
LabWindows/CVI Standard Libraries Reference Manual.
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The User Interface Library

TheLoadMenuBar and LoadPanel functionsin LabWindows/CVI User Interface Library
require apanel handle parameter that corresponds to the parent panel containing the newly loaded
menu bar or panel. Since LabWindows for DOS did not have parent panels, the function
DCSConpat W ndow can be used in place of the parent panel parameter for backward
compatibility. The DOSConpat W ndow function displays awindow that serves the same
function as the background screen of your LabWindows for DOS application.

The Del et ePl ot s function isretained for backward compatibility, but the more flexible
Del et eG aphPI ot functionisavailablein LabWindows/CV1 for deleting individual graph
plots.

TheDi spl ayPCXFi | e functionisretained for backward compatibility, but the more flexible
D spl ayl mageFi | e functionisavailablein LabWindows/CV1 for dynamically displaying
pictures as controls.

The Utility Library

The Get Pr ogr anDi r function has been replaced by the Get Pr oj ect Di r function. The

Cet Key and KeyHi t functions only work in the Standard Libraries Input/Output window, not in
the User Interface panels. The Get Key function returns different key codes than in LabWindows
for DOS and it always activates the Standard Input/Output window. The KeyHi t function always
activates the Standard I nput/Output window.

Converting User Interface Resource (.uir) Files

This section describes the procedure for converting your LabWindows for DOS. ui r files so that
they can be used in LabWindows/CVI.

To convert a. ui r file, select Open from the File menu from any window. Choose User

Interface (*. ui r) asthefiletypeto open. Thefilewill be automatically converted and you will
be given the opportunity to save the converted file and rename the origind file.
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If the. ui r file usesthe LabWindows DOS System font, the dialog box in the following
illustration is displayed.

= Select System Font

Thiz UIR fle uzes the LabWindows 2. x System font.
Thiz font includes characters not supported by standard
Windows fontz, most notably, block graphics and zome
mathematical zymbols.

Two zubstitute fontz are available. a native Windows
font [recommended for best appearance and printing]

and a bitmapped font [when the problematic characters
are ezzential].

[] Use recommended MIDialog font
[] Uge compatibility bitmapped NISypztem font

oK

The LabWindows DOS System font contains special characters that are not supported by the
default fonts of the host system. It isrecommended that you use the NIDia og MetaFont in place
of the System font. If the special characters are essential, you can use the compatibility-bitmapped
NISystem font for the system font. However, strings that are in the compatibility-bitmapped
NISystem font will not copy correctly between windows and applications.

Other fonts automatically convert to NIEditor or NIApp provided by LabWindows/CVI. You are
free to change any text on the. ui r to use any font supported on the host system, but only the
NI... fonts are guaranteed to be on both the PC and UNIX platforms.

For the most part, the. ui r filewill appear asit did in LabWindows for DOS. In some casesyou
will need to make cosmetic changes manually. Once you are satisfied with the appearance of the
. ui r file, saveit so that it can be used by your LabWindows/CVI program.
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Converting Source Code

This section describes the procedure for converting your LabWindows for DOS source code so it
will run correctly in LabWindows/CV1.

To convert your C source code follow these steps:

1. Openany . uir filesthat your program uses. (Seethe section, Converting User Interface
Resource Files, in this chapter if they have not yet been converted.)

2. Backup any source files you want to continue to use in LabWindows for DOS.

3. Open your source filesin LabWindows/CVI by selecting Open from the File menu. Choose
Source (*.c) asthefiletypeto open.

4. Select Trandate DOSLW Program from the Options menu. Thiswill invoke the dialog
box shown in the following illustration.

= Translate LW DOS Program

Thiz utility tranzlates LabWindows DOS programs to run under
LabWindows/C¥l. All relevant UIR hles for the program should
be loaded before beginning. Mot everything can be translated.
For more information. press the “"Read Me" button.

Fe
Select text to tranzlate: . Tranzlate all

[<] Prompt on every change

[] Mark only [do not change code]

» Start beginsthe trandation process.
* Read Medisplays atext description of the tranglation process.

» Cancd abortsthe trandation process.
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» Select text to trandate gives you the option of trandating the entire file, trandating from
the current position of the cursor, or trandating only the selected text.

* Prompt on every change invokes a dialog box each time a change to your source codeis
necessary. Y ou can make, mark, or skip the change, undo the previous action, or stop the
trandation in this dialog box.

* Mark only adds comments to your program but does not make any functional changes.

5. Onceyou have configured the Trandate DOS LW Program dialog box, select Start and
compl ete the automated trand ation process.

6. The Anadysis/Advanced Analysis Library functions do not update the global variable
dsp_err inLabWindows/CVI. Instead, the return value for each function indicates the status
of the function. If your program checksdsp_er r for errors, you will need to modify your
program so that it checks the return values of the AnalysisAdvanced Analysis Library
functionsfor errors.

7. Youwill need to modify any i nt arraysthat are passed to GPIB, VXI, or DAQ functions. In
LabWindows DOS, integer variables are 16 bit (2 bytes). In LabWindows/CV1, integer
variables are 32 bit (4 bytes).

The contents of integer array elements 0 and 1 in LabWindows for DOS (a 16-bit system) are
packed into integer array element 0 in LabWindows/CV1 (a 32-bit system). Any attempt to
access the array on an el ement-by-element basis will not work. The array should be declared
asshort instead, and any type specifiersthat refer to it should havethe[ b2] modifier when
passed as an argument to a Formatting and |/O Library function.

8. You will need to modify any i nt variablesthat are used in away that requires them to be two-
byte integers.

For example, if an int argument is passed by address to afunction in the Formatting and 1/0O
Library (aScan sourceor aScan/ Fm target) and matchesa %[ b2] or % [ b2] specifier,
it will not work correctly. You will need to removethe[ b2] modifier, or declare the variable
as short.

Conversdly, if ashor t argument is passed by address and matches a % or % specifier
without the [ b2] modifier, it will not work correctly. In this case, you must add the[ b2]
modifier.

Note: Whereasthe default for % is 2 bytes on a 16-bit compiler, it is 4 bytes on a 32-bit
compiler. Likewise, the default for i nt is2 byteson a 16-bit compiler, and it is 4 bytes
on a 32-bit compiler. Thus, if the specifier for a variable of typei nt is%d, you do not
need to make any modifications.
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9. Youwill need to modify any Formatting and 1/0O Library functionsthat usethe[ o] modifier.
The[ o] modifier in the Formatting and I/O Library has adifferent meaning in
LabWindows/CV|1 than it doesin LabWindows for DOS. If your program usesthe|[ o]
modifier, you will need to modify it as explained below.

In LabWindows for DOS, the[ o] modifier is used to alter the ordering of the bytes that
compose the integer. Thisis necessary if an instrument sends binary multibyte dataand it is
not in Intel format.

Since LabWindows/CV1 supports both Intel (PC) and Motorola (SPARCstation) architectures,
the[ o] modifier in LabWindows/CVI is used to describe the byte ordering in the data rather
than to dter it. InaFnt/ Scan function, the buffer containing the raw instrument data should
havethe[ o] modifier describing the byte ordering. The buffer without the[ o] modifier is
guaranteed to be in the mode of the host processor. In other words, LabWindows/CV I will
reverse the byte ordering of the buffer without the [ o] modifier depending on which
architecture the program is running on.

For example, if your GPIB instrument sends two-byte binary datain Intel byte order, your
code should appear asfollows.

short int instr_buf[100];

short int prog_buf[100];

status = ibrd (ud, instr_buf, 200);

Scan (instr_buf, "9400d[ b2001] >9400d", prog_buf);

If, instead, your GPIB instrument sends two-byte binary datain Motorola byte order, the
Scan function should appear asfollows.

Scan (instr_buf, "9%00d[ b2010]>%100d", prog_buf);

In either case, the o modifier is used only on the buffer containing the raw datafrom the
instrument (i nst r _buf ). LabWindows/CVI will ensure that the program buffer

(pr og_buf ) isin the proper byte order for the host processor. For afull description of the o
modifier, see Chapter 2, The Formatting and I/O Library, in the LabWindows/CVI Sandard
Libraries Reference Manual.

Converting Instrument Drivers

Y ou can convert LabWindows for DOS instrument drivers for use in LabWindows/CV1.
However, if National Instruments provided your LabWindows for DOS instrument drivers, it is
recommended that you acquire new LabWindows/CV I instrument drivers from National

I nstruments.
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This section describes the procedure for converting your LabWindows for DOS instrument driver
files so that they can be used in LabWindows/CVI. The steps are asfollows.

1.

Copy theexisting*. ¢, *. h,and*. f p filesfor the instrument into a new directory to be used
in LabWindows/CV1.

Run LabWindows/CVI.

Create anew project. Addthe*. c,*. h,and*. f p filesfor the instrument driver you will be
porting to the new project.

Convert the Instrument Driver Function Panels

Double-click onthe* . f p filein the project window to invoke the Function Tree Editor.

View every function panel in the instrument driver by selecting Edit Function Panel Window
from the Edit menu.

Spell out al extended ASCII characters. For example, “1” becomes “micro.”

Size function panels appropriately on any Function Panel windows that have multiple function
panels.

If you want to convert Function Panel help to the new style, selection Options. Help Style:
New from the Function Tree Editor window. Then select Transfer Window Help to Function
Help from the Options menu.

Savethe*. f p file.

Convert the Instrument Driver Header File

Load the*. h file by double clicking on it in the Project window.

Remove al instances of thef ar keyword.

Look for aglobal error variable declaration. If it exists:

a Usetheext er n keyword in the declaration. For example, extern int tek_err;.

b. Definethe error variable in the instrument driver sourcefile.
For example, i nt tek err;.

If there is not global error variable declaration in the header file, make sureit isdeclared as
static in the instrument driver sourcefile. For example, static int tek _err;.

4. Savethe*. hfile.
Convert the Instrument Driver Source Code

1.

Load the*. c file by double clicking on it in the Project window.
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2. Continue with step 3 in the section, Converting Source Code, in this chapter.

Converting L oadable Compiled M odules and External
Modules

To convert aLabWindows for DOS |loadable compiled module or external module, obtain the
source code and follow the steps in the section, Converting Source Code, in this chapter.

Once the source code runs appropriately in LabWindows/CV1, you may compileit using
LabWindows/CV1 or acompatible external compiler. See Chapter 2, Using Loadable Compiled
Modules, in the LabWindows/CVI Programmers Reference for more details.

Note: LabWindows for DOS loadable compiled modules or external modules that use DMA
or interrupts are not directly supported by LabWindows/CVI. Under Windows, these
modules will have to be rewritten in DLL form using the Microsoft DDK. Under
Solaris, hardware-specific modules will have to be rewritten using the host system
library.
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Appendix A
Customer Communication

For your convenience, this appendix contains forms to help you gather the information necessary
to help us solve technical problems you might have as well as aform you can use to comment on
the product documentation. Filling out a copy of the Technical Support Form before contacting
National Instruments helps us help you better and faster.

National Instruments provides comprehensive technical assistance around the world. Inthe U.S.
and Canada, applications engineers are available Monday through Friday from 8:00 am. to

6:00 p.m. (centra time). In other countries, contact the nearest branch office. Y ou may fax
guestions to us at any time.

Corporate Headquarters
(512) 795-8248
Technica support fax:  (800) 328-2203

(512) 794-5678

Branch Offices

Phone Number

Fax Number

Austraia (03) 8799422 (03) 8799179
Austria (0662) 435986 (0662) 437010-19
Belgium 02/757.00.20 02/757.03.11
Denmark 4576 26 00 45767111
Finland (90) 527 2321 (90) 502 2930
France (1) 48142424 (1) 48142414
Germany 089/741 31 30 089/714 60 35
Hong Kong 26375019 2686 8505

Italy 02/48301892 02/48301915
Japan (03) 3788-1921 (03) 3788-1923
Korea 596-7456 596-7455
Mexico 202 2544 202 2544
Netherlands 03480-33466 03480-30673
Norway 32-848400 32-848600
Singapore 2265886 2265887

Spain (1) 640 0085 (1) 640 0533
Sweden 08-73049 70 08-73043 70
Switzerland 056/20 51 51 056/20 51 55
Tawan 62 377 1200 62 737 4644
U.K. 1635 523545 1635 523154
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Technical Support Form

Photocopy this form and update it each time you make changes to your software or hardware, and use the
completed copy of this form as a reference for your current configuration. Completing this form accurately
before contacting National Instruments for technical support helps our applications engineers answer your
questions more efficiently.

If you are using any National Instruments hardware or software products related to this problem, include the
configuration forms from their user manuals. Include additional pages if necessary.

Name

Company

Address

Fax (__ ) Phone (__ )

Computer brand Model Processor

Operating system

Speed MHz RAM MB Display adapter
Mouse yes no Other adapters installed
Hard disk capacity MB Brand

Instruments used

National Instruments hardware product model Revision

Configuration

National Instruments software product Version

Configuration

The problem is

List any error messages

The following steps will reproduce the problem







Documentation Comment Form

National Instruments encourages you to comment on the documentation supplied with our products. This
information helps us provide quality products to meet your needs.

Title:  Getting Started with LabWindows®/CVI
Edition Date:  June 1995
Part Number:  320680B-01

Please comment on the completeness, clarity, and organization of the manual.

If you find errors in the manual, please record the page numbers and describe the errors.

Thank you for your help.

Name

Title

Company

Address

Phone ( )

Mail to: Technical Publications Fax to: Technical Publications
National Instruments Corporation National Instruments Corporation
6504 Bridge Point Parkway, MS 53-02 MS 53-02

Austin, TX 78730-5039 (512) 794-5678



Glossary

Prefix M eaning Value
m- milli- 10-3
M- micro- 10-6

n- nano-
109

A

active window

The window affected by keyboard input at a given moment; thetitle of an
active window appears highlighted; only an active window isvisiblein full-
screen display mode.

Array Display A mechanism for viewing and editing numeric arrays.

B

binary control A function panel control that resembles a physical on/off switch and can
produce one of two values depending upon the position of the switch.

breakpoint An interruption in the execution of a program. Also, afunction in code that
causes an interruption in the execution of a program.

C

check box A diadog box item that allows you to toggle between two possible execution
options.

click A mouse-specific term; to quickly press and release the mouse button.

CodeBuilder The LabWindows/CV | feature that creates code basedona. ui r fileto
connect your GUI to the rest of your program. This code can be compiled
and run assoon asit is created.
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Glossary

command button

control

cursor

cursor location
indicator

D

default command

diaog box

double-click

drag

E

entry mode indicator

Getting Started with LabWindows/CVI G2

A diaog box item that, when selected, executes a command associated with
the dialog box.

Aninput or output device that appears on afunction panel for specifying
function parameters and displaying function results.

The flashing rectangle that shows where you may enter text on the screen.
If you have amouse installed, there is also a rectangular mouse cursor, or
pointer.

An element of the LabWindows/CV1 screen that specifies the row and
column position of the cursor in the window.

The action that takes place when ENTER is pressed and no command is
specifically selected. Default command buttons are indicated in dialog
boxes with an outline.

A prompt mechanism in which you specify additional information needed
to complete acommand.

A mouse-specific term; to click the mouse button twice in rapid succession.

A mouse-specific term; to hold down the mouse button while moving the
mouse across aflat surface, such as a mouse pad.

An eement of the LabWindows/CV1 screen that indicates the current text
entry mode as either insert or overwrite.
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FPfile

full-screen mode

function panel

function tree

G

Generated Code box

global control

H

highlight

in.
input control

Instrument Library

instrument driver

| nteractive execution
window

Glossary

A file containing information about the function tree and function panels of
an instrument driver.

A screen display mode in which one window occupies the entire screen.

A screen-oriented user interface to the LabWindows/CV1 libraries that
allows interactive execution of library functions and is capable of generating
code for inclusion in a program.

The hierarchical structure in which the functionsin an instrument driver are
grouped.

A small window located at the bottom of the screen that displays the code
produced by the manipulation of function panel controls.

A function panel control that displays the value of aglobal variable within a
function.

To make aLabWindows/CV I screen item ready for input.

inches

A function panel control in which avalue or variable name is entered from
the keyboard.

A LabWindows/CV1 library that contains instrument control functions.

A group of several subprograms related to a specific instrument that reside
on disk in a special language-independent format. An instrument driver is
used to generate and execute code interactively viamenus, dialog boxes, and
function panels.

A LabWindows/CVI work areain which sections of code may be executed
without creating an entire program.
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Glossary

. LBWile

. LW file

list box

MB

menu

mouse Cursor

O

output control

A file containing code stored in LabWindows for DOS binary format, a
format trandatable into C or BASIC source code by the LabWindows for
DOS environment.

A file containing instrument include statements in LabWindows for DOS
binary format.

A diaog box item that displays alist of possible choices for completing a
command in the dialog box.

megabytes of memory

An area accessible from the menu that displays a subset of the possible
menu items.

A mouse-specific term; the rectangular block on the screen that shows the
current mouse position.

A function panel control that displays the results of afunction.

P

point A mouse-specific term; to move the mouse until the pointer rests on the
item to which you want to click on.

pointer A mouse-specific term; the rectangular block on the screen that shows the
current mouse position.

press A mouse-specific term; to hold down the mouse button.

Project window A window that keeps track of the components that make up your current
project. The Project window maintains alist of files such as sourcefiles,
.uir files, header files, or object modules, and also contains status
information about each file in your project.
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R

return value control

ring control

S

scroll bars
scrollable text box
lect

shortcut key
commands

dide control
Source window
Standard Input/
Output window

standard libraries

step mode

String Display

© National Instruments Corporation G5

Glossary

A function panel control that displays a function result returned as areturn
value rather than as aformal parameter.

A control that displays alist of options one option at atime; ring controls
appear on function panels and in dialog boxes.

Areas aong the bottom and right sides of awindow that show your relative
position in the file. Scroll bars can be used with a mouse to move about in
the window.

A dialog box item that displaystext in ascrollable display.

To choose the item that the next executed action will affect by moving the
input focus (highlight) to a particular item or area.

A combination of keystrokes that provides a means of executing a
command without accessing a menu in the command bar.

A function panel control that resembles aphysical dide switch and insertsa
value in afunction call that depends upon the position of the cross-bar on
the switch.

A LabWindows/CVI work areain which complete programs are edited and
executed. Thiswindow is designated by thefile extension . c.

A LabWindows/CVI work areain which output to and input from the
screen take place.

The LabWindows/CV1 Analysis, Formatting and I/O, GPIB, GPIB-488.2,
RS-232, TCP, DDE libraries and the ANSI C Library.

A program execution mode in which a program is manually executed one
instruction at atime; each instruction in the program is highlighted asit is
executed.

A mechanism for viewing and editing string variables and arrays.

Getting Started with LabWindows/CVI



Glossary

T

text box

timer control

A didog box item in which text is entered from the keyboard to complete a
command.

A user interface control that schedules the periodic execution of a callback

function. A typical use of this control might be to update a graph every

second.

U

User Interface
Library

User Interface
Editor

User Interface
Editor window

V

Variable Display

W

window

work area

Getting Started with LabWindows/CVI G6

Includes a set of functions for controlling the interface programmaticaly,
aswell as aresource editor for defining the user interface components.

A graphical drop-and-drag editor for designing user interfaces for your
program.

Thiswindow displays the graphical representation you have designed for
your project.

A display that shows the values of variables currently defined in
LabWindows/CVI.

A working areathat supports operations related to a specific task in the
development and execution processes.

The area of the LabWindows/CV1 screen that contains the text displayed in
awindow.
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A

Acquire Single Channel function pandl, 11-7
AcquireData sample function
adding to user interface, 6-2
assigning to Command button, 5-7 to 5-8
Add File to Project command, Edit menu
adding instruments, 8-13
constructing projects, 6-10
illustration, 2-5
Al_VRead function for testing data
acquisition board operation, 11-7
ANSI C Library, availablein
LabWindows/CVI, 1-4
ANSI C specifications, compatibility of
Source window, 2-8
Array Display window
displaying arrays, 4-10to 4-11
editing arrays, 4-11
arrays
declaring from function panels, 8-9
displaying, 4-10 to 4-11
editing, 4-11
generating random array of data, 6-3
AT-DSP2200 Library (LabWindows for
DOS), 12-2
ATBRDS.CFG file, 11-4
attributes for user interface, setting, 9-4

B

base I/0 address for data acquisition boards,
11-2
BASIC programs, convertingto C, 12-2
Break at First Statement command, Run
menu, 4-3
breakpoints, 4-4 to 4-6
breakpoint on error, 4-4
conditional breakpoint, 4-4

definition, 4-4
manual breakpoints, 4-6
programmeatic breakpoints, 4-4
Build Errors command, Window menu, 2-7

©National Instruments Corporation I-1

Build Errors window, 2-7
Build menu, Project window, 2-4

C

callback functions
adding to Save button, 9-7
adding with CodeBuilder, 7-3to 7-4
connecting source code with Command
button, 5-7
locating with CodeBuilder, 7-7
processing of events, 9-7
specifying location for CodeBuilder
generation, 7-2
writing, 7-6 to 7-10
channel selection control, adding to project,
9-2t09-3
Chart Control Instrument Driver, DAQ, 11-8
Close command, File menu, 2-2
code generation
automatic. See CodeBuilder.
interactive. See interactive code
generation tools.
Code menu
Declare Variable command, 7-8, 8-9, 8-10
Generate All Code command, 5-13
Insert Function Call command, 3-7, 6-8,
8-5, 8-7,8-10
Run Function Panel command, 8-5, 8-7,
8-10
Select Ul Constant command, 6-7
Set Target File command, 3-7, 6-8
CodeBuilder
adding control callback function,
7-3t0 7-4
generating program shell, 5-12 to 5-14
locating FindMaxMin callback
function, 7-7
overview, 1-6
Command button
adding for numeric control, 7-2 to 7-4
adding to user interface, 5-5to 5-8
connecting with source code, 5-6 to 5-7
COMMIT event, 7-11, 9-8
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Index

compiled modules, converting from
LabWindows for DOS, 12-9
compiler error messages, 2-7
conditional breakpoint, 4-4
configuration
data acquisition boards, 11-2 to 11-3
testing, 11-5
GPIB driver software, 10-2
instrument drivers, 8-6 to 8-7
NI-DAQ driver software
EISA computers, 11-5
for dataacquisition, 11-6
PC/XT/AT computers, 11-4 to 11-5
VXI driver software, 10-6
constants, displaying in .uir file, 6-7
Continue command, Run menu, 4-3, 4-13
Control Callback Events dialog box, 5-12
controls on function panels
generating events, 9-8
input control, 3-5
output control, 3-11
converting LabWindows for
DOS applications
conversion tools, 12-1
functions with new behaviors, 12-2 to 12-3
User Interface Library, 12-3
Utility Library, 12-2, 12-3
instrument drivers, 12-7 to 12-9
function panels, 12-8
header file, 12-8
source code, 12-9
loadable compiled modules or external
modules, 12-9
source code, 12-5 to 12-7
unsupported features, 12-2
user interface resource (.uir) files,
12-3t0 12-4
Create menu
Command button, 7-3
Numeric command, 7-5
customer communication, xiii, A-1
customizing toolbars, 2-9

D

DAQ Chart Control Instrument Driver, 11-8

DAQ Control Instrument drivers, 11-8

DAQ Numeric Control Instrument Driver,
11-8

Getting Started with LabWindows/CVI

DAQ_Op example program, 11-9
DAQ _Op function for testing data
acquisition board operation, 11-7
DAQ_START example program, 11-9
data
displaying and editing
arrays, 4-10to 4-11
strings, 4-12
variables, 4-6 to 4-10
generating random array of data, 6-3
reading with instrument driver, 8-7 to 8-8
data acquisition
DAQ Control Instrument drivers, 11-8
Easy 1/0 for DAQ instrument driver, 11-8
overview, 1-7, 11-1
data acquisition boards
developing applications, 11-7 to 11-9
hardware configuration, 11-2 to 11-3
installation, 11-2 to 11-3
hardware installation, 11-2 to 11-3
software installation, 11-3
overview, 11-1
related documentation, 11-9
software configuration
EISA computers, 11-5
for dataacquisition, 11-6
PC/XT/AT computers, 11-4 to 11-5
testing operation and configuration, 11-6 to
11-7
Data Acquisition Library (LabWindows for
DOS), 12-2
dataanaysis
generating a call to Mean function,
3-81t0 3-10
programming overview, 1-7
datafiles, functions for reading and writing,
9-5
DBLBUFFER example program, 11-9
debugging programs
breakpoints, 4-4 to 4-6
manual breakpoints, 4-6
programmatic breakpoints, 4-4
displaying and editing data
Array Display, 4-10to 4-11
String Display, 4-12
Variable Display, 4-6 to 4-10
Watch window, 4-12 to 4-13
step mode execution, 4-3 to 4-4
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Declare Variable command, Code menu,
7-8, 8-9, 8-10
DIGITAL example program, 11-9
direct memory access (DMA) channel for
data acquisition boards, 11-2
displaying and editing data
arrays, 4-10to 4-11
strings, 4-12
variables, 4-6 to 4-10
DisplayPanel sample function, 6-2
DMA channel for data acquisition
boards, 11-2
documentation
conventions used in manual, xi
data acquisition boards, 11-9
manuals for VXI controller boards, 10-5
optional manuals, xiii
organization of manual, ix-x
standard LabWindows
documentation st, Xii

E

Easy I/O for DAQ instrument driver, 11-8
Edit menu
Project window
Add File to Project command, 2-5,
6-10, 8-13
overview, 2-4
Source window
editing tools, 2-9to 2-11
Undo command, 2-10
editing data
arrays, 4-11
strings, 4-12
variables, 4-8to 4-10
editing tools in Source window, 2-9 to 2-11
error messages
during compiling and linking, 2-7
removing from screen, 2-7
Error window, closing and opening, 2-7
EVENTCNT example program, 11-9
EVENT_COMMIT, 7-11, 9-8
EVENT_GOT_FOCUS, 7-10, 9-8
EVENT_LEFT_CLICK, 7-10, 9-8
EVENT_RIGHT_CLICK, 5-12
events. See user interface events.

©National Instruments Corporation -3

Index

example programs available in NI-DAQ for
PC Compatibles software, 11-9

external modules, converting from
LabWindows for DOS, 12-9

F

fax technical support, A-1
file /O functionsin ANSI C library, 9-5
File menu
Project window
Close command, 2-2
Open command, 2-3
overview, 2-4
Source window
Hide command, 2-7
Open Quoted Text command, 2-9
User Interface Editor window
Open User Interface command, 5-4
File Select Popup, 9-6
Find Function Panel command,
View menu, 3-9
Find Identifier Definition toolbar icon, 4-3
finding functions, 3-9 to 3-10
function definitions, 4-3
using CodeBuilder, 7-7
FindMaxMin function, compiling in source
file, 7-6 to 7-10
For Loop dialog box, 6-3
FREQMEAS example program, 11-9
Function command, Help menu, 3-6
function panels
adding Y GraphPopup function to sample
program, 3-3to 3-8
analyzing data, 3-8 to 3-10
controls, 3-5
converting instrument driver function
panels, 12-8
declaring arrays, 8-9
definition, 1-3, 3-5
drawing a graph, 3-6 to 3-7
executing functionsinteractively, 8-4
finding functions, 3-9 to 3-10
function definitions, 4-3
using CodeBuilder, 7-7
Generated Code box, 3-7
help information, 3-5 to 3-6
input control, 3-5
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Index

inserting code from function panels,
3-71t03-8

locating PlotY functionin User Interface
Library, 6-4 to 6-6

output control, 3-11

purpose and use, 3-5

recalling, 3-12

selecting, 6-4

function tree (illustration), 3-2

G

General Purpose Interface Bus (GPIB).
See GPIB boards.
Generate All Code command,
Code menu, 5-13
Generate All Code dialog box, 5-13
Generate Control Callback command, 7-3
Generated Code box, 3-7 to 3-8
generating code automatically.
See CodeBuilder.
GetCtrl Attribute function, 9-4
GetCtrlVal function, 9-2to 9-3
GPIB boards
compatible LabWindows/CV1
interfaces, 10-2
configuration
GPIB driver software, 10-2
LabWindows/CVI1 for GPIB, 10-3
developing applications, 10-3
installation, 10-2
overview, 10-1
GPIBSPY utility, 10-2
graph controls
adding to user interface, 5-8 to 5-9
locating PlotY function, 6-4 to 6-6
graphical user interface (GUI)
accessing User Interface Library, 3-3
AcquireData function, 6-2
adding Command Button, 5-5 to 5-8
adding graph control, 5-8 to 5-9
adding Save button, 9-7
building PlotY function call syntax, 6-6 to
6-9
building user interface resource (uir) file,
5-3t05-14
components (figure), 1-5
constructing the project, 6-9 to 6-10

Getting Started with LabWindows/CVI I-4

definition, 1-6

example of GUI, 2-11 to 2-12

finding PlotY function, 6-4 to 6-6

illustration, 2-11

main function, 6-1

modifying, 7-2 to 7-6

running the program, 6-11, 7-10to 7-11

saving uir files, 5-10to 5-11

setting attributes programmatically, 9-4

Shutdown function, 6-2

source code requirements, 5-2 to 5-3

using instrument driver, 8-1 to 8-13

waveform generation project

(illustration), 9-2

writing callback function, 7-6 to 7-10

GraphicsLibrary
(LabWindows for DOS), 12-2
graphs, drawing with function panels,
3-6t03-7

GUI. See graphical user interface (GUI).
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H

header files for instrument drivers,
converting from LabWindows for
DOS, 12-8

help information, adding to command
buttons, 9-9

Help menu, Function command, 3-6

Hide command, File menu, 2-7

IBCONF utility, 10-2
IBIC utility, 10-2
|EEE-488 standard (GPIB), 10-1
initializing instruments, 8-4 to 8-5
input control, 3-5
Insert Function Call command, Code menu
copying instrument driver code, 8-5,
8-7,8-10
inserting code from function panel, 3-7
PlotY function panel example, 6-8
installation
data acquisition boards, 11-2 to 11-3
genera instructions, 1-1 to 1-2
GPIB boards, 10-2
LabWindows/CV1 subdirectories
(table), 1-1
NI-DAQ driver software, 11-3
VXI controllers, 10-5
instrument driver example, 8-1 to 8-12
adding sample program to
project files, 8-13
appearance of Sample Oscilloscope
program on Instruments menu, 8-2
closing instrument drivers, 8-10to 8-11
configuring instrument drivers, 8-6 to 8-7
declaring arrays from function panels, 8-9
functions in Sample Oscilloscope
instrument, 8-3
initializing instrument drivers, 8-4 to 8-5
interactive function panel execution, 8-4
interactive use, 8-3
loading, 8-1to 8-2
reading data, 8-7 to 8-8
reading waveform, 8-10
running the sample program, 8-11 to 8-12
instrument drivers
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available drivers, 10-8
converting from LabWindows for DOS
function panels, 12-8
header files, 12-8
source code, 12-9
DAQ Control Instrument drivers, 11-8
DAQ Chart Control Instrument
Driver, 11-8
DAQ Numeric Control Instrument
Driver, 11-8
definition, 10-8
Easy 1/0 for DAQ instrument driver, 11-8
replacing SCXI Analog Input instrument
driver (note), 11-8
Instrument Library, 1-4
Instruments menu, 8-2
interactive code generation tools
accessing User Interface Library, 3-3
analyzing data, 3-8 to 3-10
drawing graphs using function panels, 3-6
to 3-7
executing function panels
interactively, 3-13
finishing the sample program, 3-13
function panel controls, 3-5
function panel help, 3-5t0 3-6
inserting code from function panel,
3-7t0 3-8
Library menu, 3-1 to 3-2
output values on function panels,
3-11to0 3-12
recalling function panels, 3-12
interrupt channel for data acquisition
boards, 11-2

J

jumpers and switches for data acquisition
boards, 11-2

L

label for Command button, changing, 5-7
LabWindows/CVI

definition, 1-3

features, 1-3t0 1-4

learning to use, 1-2to 1-3
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setting up the tutoria, 2-2
starting, 2-2
LabWindows/CV1 VXI development system
(VXS), 10-4
LabWindows for DOS applications,
converting. See converting
LabWindows for DOS applications.
libraries. See specific libraries;
standard libraries.
Library menu
function tree (illustration), 3-2, 6-4, 6-5
selecting libraries, 3-2
User Interface command, 6-4
Library Options command, Options menu
loading GPIB libraries, 10-3
loading NI-DAQ DLL and other function
panels, 11-6
loading VXI libraries, 10-7
Line command, View menu, 2-9, 2-10
linker error messages, 2-7
Load button, 3-1
loadable compiled modules, converting from
LabWindows for DOS, 12-9
loading projects, 2-3to0 2-4
LoadPanel sample function, 6-2

M

main function (example), 6-1
manual. See documentation.
manual breakpoints, 4-6
Max & Min command button
adding to user interface, 7-2to 7-4
finding FindMaxMin callback function
with CodeBuilder, 7-7
modifying with SetCtrl Attribute function,
9-4
Maximum Index control, 7-8
Maximum Value control, 7-8
MaxMinlD function, adding to source code,
7-8
Mean function, generating call to,
3-810 3-10
Measure Voltage function panel, 11-7
M essagePopup function, 9-9
Minimum Index control, 7-8
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N

Next Tag command, View menu, 2-11
NI-488.2 DLL devicedriver, 10-3
NI-488.2 Library, 10-3
NI-488.2M DLL devicedriver, 10-3
NI-DAQ driver software
configuration
EISA computers, 11-5
for dataacquisition, 11-6
PC/XT/AT computers, 11-4 to 11-5
installation, 11-3
NI-VXI library, 10-6
Numeric command, Create menu, 7-5
numeric controls
adding to user interface, 7-5to 7-6
DAQ Numeric Control Instrument
Driver, 11-8

O

Open command, File menu, 2-3
Open Quoted Text command, File menu, 2-9
Open User Interface command,
File menu, 5-4
Options menu, Project window
Library Options command, 10-3,
10-7, 11-6
overview, 2-4
Toolbar command, 2-9
Trandate LW DOS Program
command, 12-5
Oscilloscope, sample.
Seeinstrument driver example.
output control, 3-11

P

PlotY function
building call syntax, 6-6 to 6-9
function panel (illustration), 6-5
locating in User Interface Library,
6-4 to 6-6
Pop-up Panels, 9-6
adding to Command buttons, 9-6 to 9-7
adding Y GraphPopup to sample program,
3-3to 3-8
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File Select Popup, 9-6
purpose and use, 9-6
program control
components (figure), 1-5
overview, 1-6
program development overview, 1-5to 1-7.
See also sourcefiles.
program structure for LabWindows/CV1,
1-5t0 1-7
data acquisition, 1-7
dataanaysis, 1-7
program control, 1-6
program shell generation with
CodeBuilder, 1-6
relationship between structures (figure),
1-5
user interface, 1-6
using C in LabWindows/CVI, 1-5
program shell, building. See CodeBuilder.
programmatic breakpoints, 4-4 to 4-5
programming tutorial. See also Project
window; source files; Source window.
debugging programs
breakpoints, 4-4 to 4-6
manual breakpoints, 4-6
programmatic breakpoints, 4-4 to 4-5
displaying and editing data
Array Display, 4-10to 4-11
String Display, 4-12
Variable Display, 4-6 to 4-10
Watch window, 4-12 to 4-13
step mode execution, 4-3 to 4-4
editing tools, 2-9to 2-11
function panels
adding Y GraphPopup function to sample
program, 3-3to 3-8
analyzing data, 3-8 to 3-10
controls, 3-5
declaring arrays, 8-9
drawing agraph, 3-6 to 3-7
executing functions interactively, 8-4
finding functions, 3-9 to 3-10
Generated Code box, 3-7
help information, 3-5to 3-6
input control, 3-5
inserting code from function panels,
3-71t03-8
locating PlotY function in User Interface
Library, 6-4 to 6-6
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output control, 3-11 to 3-12
recalling, 3-12
graphical user interface (GUI)
accessing User Interface Library, 3-3
AcquireData function, 6-2
adding Command Button, 5-5 to 5-8
adding graph control, 5-8 to 5-9
adding Save button, 9-7
building PlotY function call syntax,
6-6t0 6-9
building user interface resource (uir) file,
5-3t0 5-14
constructing the project, 6-9 to 6-10
definition, 1-6
example of GUI, 2-11to 2-12
finding PlotY function, 6-4 to 6-6
generating random array of data, 6-3
main function, 6-1
modifying, 7-2 to 7-6
running the program, 6-11, 7-10to 7-11
saving uir files, 5-10to 5-11
Setting attributes programmaticaly, 9-4
Shutdown function, 6-2
source code requirements, 5-2 to 5-3
waveform generation project
(illustration), 9-2
writing callback function, 7-6 to 7-10
instrument driver example, 8-1to 8-12
adding sample program to project
files, 8-13
closing, 8-10to 8-11
configuring, 8-6 to 8-7
declaring arrays from function
panels, 8-9
functions in Sample Oscilloscope
instrument, 8-3
initializing, 8-4 to 8-5
interactive function panel execution, 8-4
interactive use, 8-3
loading, 8-1to 8-2
reading data, 8-7 to 8-8
reading waveform, 8-10
running the sample program,
8-11t0 8-12
Library menu, 3-1to 3-2
loading projects, 2-3to 2-4
running projects, 2-6
windows used for programming,
2-1t02-2
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Project window
adding filesto projects, 2-5
Build menu, 2-4
Edit menu, 2-4
File menu, 2-4
illustration, 2-1
information displayed about current project
(figure), 2-6
loading projects, 2-3to 2-4
Options menu, 2-4
Run menu, 2-4, 2-6
title determined by current project, 2-1
Transfer Project Options dialog box
(illustration), 5-2
Window menu, 2-4
projects. See also source files.
adding files to projects, 2-5, 6-10, 8-13
adding instruments, 8-13
error messages, 2-7
loading, 2-3 to 2-4
running, 2-6, 6-11, 7-10to 7-11,
8-11t08-12
PULSWDTH example program, 11-9

R

random array of data, generating, 6-3
Read Waveform function, sample
Oscilloscope instrument driver,
8-81t0 8-9
reading data with instrument driver,
8-71t08-8
Recall Function Panel command, View
menu, 3-12
RESMAN utility, 10-6
right-clicking on GUI control, 5-12
Run Function Panel command, Code menu,
8-5, 8-7, 8-10
Run menu
I nteractive Execution window
Continue command, 4-3, 4-13
Step Into command, 4-3
Step Over command, 4-3
Terminate Execution command, 4-3
Project window
Break at First Statement command, 4-3
overview, 2-4
Run Project command, 2-6, 3-13,
4-3, 6-11
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running projects, 2-6, 6-11, 7-10 to 7-11,
8-11t0 8-12
Runtime Errors command,
Window menu, 2-7
RunUserlnterface sample function, 6-2

S

Sample Oscilloscope program.
Seeinstrument driver example.
Save button, adding to project, 9-7
scope.fp samplefile, 8-1
SCXI Analog Input instrument driver,
replacing (note), 11-8
Select Ul Constant command, Code
menu, 6-7
Set Target File command, Code menu,
3-7,6-8
SetCtrlAttribute function, 9-4
SetCtrlVal function
adding to source code, 7-8 to 7-9
purpose and use, 9-2
SETUPWIN.EXE utility, 11-3
shells, building. See CodeBuilder.
Shutdown sample function, 6-2
SOLUTIONS subdirectory of TUTORIAL
directory, 9-1
source files. See also programming tutorial.
analyzing code, 6-1to 6-2
connecting code with graphical
user interface
assigning function to Command button,
5-7to 5-8
requirements, 5-2 to 5-3
converting from LabWindows for DOS,
12-5to0 12-7
instrument drivers, 12-9
displaying in Source window, 2-7 to 2-8
displaying referenced files, 2-9
error messages, 2-7
information displayed in Project window
(figure), 2-6
inserting code from function panels,
3-7t03-8
loading, 2-3to 2-4
moving to specific lines of code, 2-10
opening subwindows for one sourcefile,
2-9t0 2-10
recalling function panel for editing, 3-12
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Source window
available menus, 2-8
compatibility with ANSI C
specifications, 2-8
displaying generated code, 5-14
displaying source code, 2-7 to 2-8
editing tools, 2-9to 2-11
illustration, 2-2, 2-8
opening subwindows, 2-9 to 2-10
sample3.c program (illustration), 4-2
title determined by current sourcefile, 2-1
Standard Input/Output window, 2-7
standard libraries. See also specific libraries.
librariesavailablein
LabWindows/CVI, 1-4
starting LabWindows/CV 1, 2-2
Step Into command, Run menu, 4-3
step mode execution, 4-3 to 4-4
Step Over command, Run menu, 4-3
String Display window
displaying and editing string
variables, 4-12
illustration, 4-12
subwindows
illustration, 2-10
opening subwindows for one sourcefile,
2-9t0 2-10
Sun systems, differencesin
LabWindows/CVI documentation, 1-2

T

tagged lines of code, moving to,
2-10to 2-11
technical support, A-1
Terminate Execution command,
Run menu, 4-3
testing board configuration, 11-6 to 11-7
PC/XT/AT computers, 11-5
using function panels, 11-7
WDAQCONF utility, 11-7
timed events, 9-9 to 9-10
Timer Controls, 9-9
Toggle Tag command, View menu, 2-10
Toolbar command, Options menu, 2-9
toolbars
customizing, 2-9
displaying names of icons, 2-9
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Transfer Project Options dialog box
(illustration), 5-2

Trandate LW DOS Program command,
Options menu, 12-5

Trandate LW DOS Program dialog box,
12-5t0 12-6

U

uir file. See user interface resource (uir) files.
Undo command, Edit menu, 2-10
user interface. See graphical user
interface (GUI).
User Interface command, Library menu, 6-4
User Interface Editor window
illustration, 2-2
purpose and use, 5-2
title determined by current .uir file, 2-1
user interface events
timed events, 9-9 to 9-10
types of events, 9-8
User Interface Library
accessing, 3-3
contents, 1-4
functions with new behavior, 12-3
illustration, 3-3
locating PlotY function, 6-4 to 6-6
Pop-up Panels, 3-3, 9-6 to 9-7
support for LabWindows for DOS
features, 12-2
user interface resource (uir) files
building, 5-3to 5-14
adding Command Button, 5-5 to 5-8
adding graph contral, 5-8 to 5-9
opening uir file, 5-4t0 5-5
converting from LabWindows for DOS,
12-3to 12-4
saving, 5-10to 5-11
Utility Library
functions with new behavior, 12-2
support for LabWindows for DOS
features, 12-2

\Y

Variable Display window
illustration, 4-6
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opening, 4-6
stepping through programs, 4-7 to 4-8
variables
displaying, 4-6 to 4-8
editing, 4-8 to 4-10
finding variable declarations, 4-3
VIC utility, 10-6
View Control Callback command, 7-7
View menu
Find Function Panel command, 3-9
Line command, 2-9, 2-10
Next Tag command, 2-11
Recall Function Panel command, 3-12
Toggle Tag command, 2-10
VX1 controllers
compatible controllers, 10-5
configuration
configuring LabWindows/CVI for VXI,
10-7
VXI driver software, 10-6
developing applications, 10-7
documentation for VXI controller
boards, 10-5
installation, 10-5
LabWindows/CVI VXI development
system (VXS), 10-4
overview, 10-4
VXIINIT utility, 10-6
VXITEDIT utility, 10-6

W

Watch window
displaying variables during program
execution, 4-12 to 4-13
purpose and use, 4-12
waveform generation project. See also
instrument driver example.
adding channel selection contral,
9-2109-3
Read Waveform sample function,
8-8108-9
storing waveform to disk, 9-5
user interface (illustration), 9-2
WDAQCONF utility
configuring NI-DAQ driver software,
11-4to0 11-5, 11-6 to 11-7
testing operation and configuration, 11-7

Getting Started with LabWindows/CVI 1-10

WDAQCONF.CFG file, 11-4
Window menu
Build Errors command, 2-7
Project window, 2-4
Runtime Errors command, 2-7
windows. See also specific windows.
managing windows (note), 2-3
program development windows, 2-1 to 2-2
WVFMDBL example program, 11-9
WVFMOUT example program, 11-9

Y

Y Array control, 3-6
Y GraphPopup function, adding to sample
program, 3-3to 3-8
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