
4th Dimension: The new dimension 
of Internet database access and publishing

W HIT E  PA P E R

TO DAY, most databases ensure Intern e t / I n t ra n e t
access directly or indirectly. H owe ve r, most users

sti ll wo n d e r :

E H ow easy is it?

E H ow time-consuming is it?

E H ow much is it?

With 4th Dimension Ve r sion 6 (4D V 6 ) , f a m i l i a ri t y
with HTML is not required to create and operate 
a Web site. 4D Visual Form Builder and A u t o m a t i c
HTML Conve r ter do the job for yo u . Running yo u r
appl ication on the Web is a matter of minu t e s . I f ,
h owe ve r, you are already a Web exper t , you wil l
b e n e fi t from saving time and be valued for yo u r
e f ficiency and creativity.

4th Dimension Ve rs ion 6 is an integrated database
system and Web serve r. 4D Server Ve r sion 6 is a
combined client/ser ver architecture and Web serve r.
No CGI or additional software is required to serve
your data via the We b. Web handling is treated as a
standard database task within the 4D architecture.

With 4D and 4D Server our goals are to:

E E n a ble users to deploy their database effo rt l e s s ly
on the We b. E n s u ring Web access to an appl ication
is as easy as clicking a check box . No code changes
are necessar y. 4D and 4D Server view any av a i l a bl e
Web browser as a 4D client.

E A u t o m a t i c a l ly manage specifi c, h e avy-duty database
tasks such as referential integri t y, t ra n s a c t i o n
m a n a g e m e n t , u s e r-interface feedback messaging
s y s t e m , and transparent administration for any
application running on the We b. 4D does not
require any extraneous programming for We b
a p p l i c a t i o n s .

E G u a rantee transparent compatibi lity and scalabil ity
paths between Macintosh and W i n d ows 4D
a p p l i c a t i o n s , individual systems and client-serve r
a r c h i t e c t u r e s , and with Web ser v i c e s .

E P r ovide extensibility to professional deve l o p e rs .
4D suppor ts external products and HTML fo rm a t s ,
a l l owing the addit ion of external products or Jav a
applications to the 4D built-in fe a t u r e s .

This white paper includes:

E A step-by-step guide for implementing a basic 4D
Web application. Creating an application for the
Web should not be intimidating. As all bu s i n e s s e s
can star t smal l and grow larg e, so too can 4D
a p p l i c a t i o n s .

E A general sur vey on 4D and 4D Server bu i l t - i n
Web capabili ties. This chapter describes the main
4D capabilit ies for creating and publ i s h i n g
databases on the We b.

E The competitive advantages of creating 4D We b
database application solutions. Creating We b
database application solutions often requires
my r iad tools to ensure connection to a database
d e velopment env i r o n m e n t , to provide actual
database capabili ties over the We b, and to handle
consistent data management within client/serve r
a r c h i t e c t u r e s . The 4D coherent, ve rs a t i l e , a n d
i n t e g rated database development system eliminates
the chore of dealing with multiple tools, and the
headaches of reinventing the wheel concern i n g
data management.

E A description of key 4D database architecture
features which facilitate and automate 4D 
Web serv i c e s .

E An ove r view of 4D extensibility. The 4D V 6
implementation of Internet capabilities is based on
i n d u s t r y standards. T h e r e fo r e, third par ties can take
advantage of the 4D open architecture to add new
capabil ities to the 4D Web server engine.
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The fo l l owing steps describe how to create 
and publish a simple application on the We b.

1 Create your tabl e :

2 4D automatically generates Input and Output
fo rm s , or you can create your ow n .

3 Create a menu bar indicating actions the We b
b r owser will perfo rm .

4 W rite two methods to activate step 3.

5 Connect to the application from a second machine
running a Web brow s e r.

If your Web site has a registered name (i.e. ,
“ F l owe rs Intern a t i o n a l ” ) , indicate that name in the
O p e n , A d d r e s s , or Location area of your brow s e r.

If  your Web site does not have a registered name,
indicate your computer IP address in the Open,
A d d r e s s , or Location area of your brow s e r.

4D automatically generates a default front page
d i s p l aying your action items.

6 Select “Add records” and enter records.

7 Do you want to list the records you just entered?
Click the Cancel button (with the red cross) 
to return to the front page, then click on 
“List Records.”

C reate a simple application and
s e rve it to the Web in five minutes
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8 Do you want to modify a record from this list?

D o u ble-cl ick on a row handle. The output fo rm is
av a i l a ble for record modifi c a t i o n .

9 The 4D integrated user-interface messaging system
i n fo rms you if this record was previously modifi e d .

This record will be av a i l a ble to you as soon as the
other person is fi n i s h e d .

A 4D application can include dozens of tables and
hundreds of fo rm s , m e nu s , and methods. S e r vicing 
that application on the Web is stru c t u ra l ly identical
to ser vicing an application containing one tabl e , t wo
fo rm s , t wo menu s , and two methods. Whether yo u r
appl ication is in single-user or client/ser ver mode,
running on one or seve ral platfo rm s , us ing one 
or more netwo rk protocols, the complete, c r o s s -
p l a t fo rm , s c a l a ble 4D architecture simpli fies We b
application deploy m e n t .
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4th Dimension and 4D Server include a Web Serve r
e n g i n e , e n a bling you to publish 4D databases on the
We b. The 4D Web Server engine delive rs the
fo l l owing benefi t s .

DIRECT WEB SERV I C E S

Your applications are publ ished directly on the We b,
without requir ing you to develop a database system,
a Web site, or a CGI interface between them. Yo u r
database is your Web site.

ON-LINE, TRANSPARENT HTML TRANSLAT I O N

O n - l i n e, 4D tra n s p a r e n t ly and dynamically tra n s l a t e s
your fo rms and design components into HTML pages.
These new HTML pages become instantaneously
av a i l a ble to Web brow s e rs . To d ay, most Web database
systems are either CGI-based systems or static
HTML-based systems.

Most CGI systems require you to develop a database,
a Web site, and a CGI. A static HTML-based system
requires uti lity programs that re-translate yo u r
m o d i fications into HTML eve ry time you modify a
design component in your database . In both cases,
the Web components are created off-line and require
m a nual inter vention from the database and/or We b
d e ve l o p e r. With 4th Dimension, you can modify 
your design components as many times as you want,
w h e n e ver you want. Once you save the changes 
in the Design env i r o n m e n t , your modifications are
t ra n s p a r e n t ly and dynamically av a i l a ble to the We b
b r ow s e rs . C o n s e q u e n t ly, whi le developing and testing
your application, you can immediately test the result
in a curr e n t ly connected Web brow s e r.

DYNAMIC ACCESS TO RECORDS AND DATA

4D handles Web brow s e r s as standard clients of 
the 4D database engine . For example, if  you modify
records on the local 4D database or a 4D S e rve r
client wo rk s t a t i o n , those records become av a i l a bl e
i n s t a n t a n e o u s ly to the Web brow s e rs . You do not
need to re-process the records for HTML publ i s h i n g .

Using 4D Connectivity Plug-ins created by ACI or AC I
Pa rt n e rs , you can select, i n s e rt , u p d a t e, and delete
data from SQL databases or legacy systems. The We b
b r owser benefits from the powerful 4D fe a t u r e s .

SESSION MAINTENANCE 

AND DATABASE CONTEXT

Web brow s e rs enable you to browse Web pages
ra n d o m ly— jumping from one page to another, f r o m
one Web site to another, and so on. In the context of
using Web brow s e r s for Client/Server databases, t h e
b r owser must comply with the logic of the database
t ra n s a c t i o n s . For example, if you are adding a record,
the record data entry must be val idated or canceled.
The user must not exit the record via the brow s e r
n avigation control or leave it in an uncer tain state.
The 4D Web Ser ver engine includes built-in session
and database context maintenance . Throughout 
the Web page URLs, 4D maintains unique context
and sub context ID nu m b e rs , e n s u r ing complete
synchronizat ion between the current Web page
d i s p l ayed in the browser and the context of the 4D
database connection. No more clumsy attempts to
use complex URLs, hidden fo rm fi e l d s , or “ c o o k i e s ” t o
t rack your Web users from connection to connection!

T R A N S PARENT MULTI-USER MAINTENANCE 

AND TRANSACTION MANAGEMENT

Web brow s e rs are treated as complete database
clients when they become 4D clients. For example,
if you star t modifying a record in a Web brow s e r,
4D automatically locks the record, p r e ve n t i n g
m o d i ficat ion from any other concurrent client.
After you validate or cancel the data entry, 4 D
a u t o m a t i c a l ly unlocks the record. In addition, 4 D
a l l ows you to perfo rm data entry under tra n s a c t i o n ,
as you are entitled to do using 4th Dimension or 
4D Client. Web users benefit from the 4D bu i l t - i n
t ransaction management capabilities. I f err o rs are
encountered during data manipulation, changes 
are canceled automatically by the 4D rollback-
management system.

WEB PROCESS MAINTENANCE

4D includes seve ral processes for handling its We b
C l i e n t / S e rver architecture. The main, built- in We b
S e rver process handles Web connection attempts.
After a Web browser is granted access to the
d a t a b a s e, the Web connection runs on a separa t e
process 4D automatically creates. As a result of the
4D fully integra t e d , multi-tasking architecture, r e g u l a r

General survey of built-in 4D Web capabili ties
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or 4D Web clients can perfo rm simu l t a n e o u s
database requests, such as queri e s . Q u e r ies will
process in parallel by the database engine. Cl ients 
are also guaranteed a request posted by a par t i c u l a r
Web client will not intervene with the context of
other processes.

OPTIMIZED WEB SERVER ARCHITECTURE

The 4D Web Ser ver engine has the same capabilities
as the 4D database engine. For example, if you load 
a series of record values to array s , the operation 
is perfo rmed locally on the Web server machine.
The result is sent, as one entity, to the requesting
Web cl ient.

In addition, because a Web connection is a plain and
f u l l - featured 4D process on the Web server s ide, yo u
can run any 4D algori t h m s . They are executed local ly
on the Web server side and only the result, if  any,
goes to the Web brow s e r. For example, you can
p e r fo rm a query that involving relations, s e t s , and 
the computation of statistical results with only the
result returning to the Web brow s e r. You can build 
a complex Web database system like a Web expert ,
and compile your 4D appl icat ions.

HTML AND JAVASCRIPT ENCAPSULAT I O N

Although 4D perfo rms almost eve rything you 
need to publ ish databases on the We b, you can
encapsulate HTML and Jav a S c r ipt code to customize
your 4D deve l o p m e n t . For example, you may want to
enhance the Home page of your Database/Web site
with an eye-catching HTML page.

You can build an entire custom HTML page and put
it on the Web using the SEND HTML FILE command.
You can also encapsulate HTML within a 4D fo rm .
From the brow s e r, 4D and HTML objects bl e n d
together seamlessly. Within the encapsulated HTML,
you can implement Jav a S c ript code that perfo rm s
actions and data control on the client Web brow s e r
s ide without requir ing that a request be sent back 
to the ser ve r.

BINDING BETWEEN HTML AND 4D OBJECTS

If you use encapsulated HTML code within your 
4D deve l o p m e n t , you want, on the 4D side, t o
r e t ri e ve the values and data that were entered into
the HTML objects. Instead of obl igating you to wri t e
complicated HTML parsing routines, 4D provides a
s i m p l e, built-in scheme for binding HTML objects to
your 4D vari a bl e s — your objects only need to have
the same name. As a result, a n a lys is for and response
to HTML requests are simple to implement. You only
need to write 4D code related to the 4D vari a bl e s
filled out automatically by the data that return e d
from the Web brow s e r.
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The 4D environment provides exceptional condit ions
for implementing, t e s t i n g , and deploying We b
s o l u t i o n s .

PLUG AND PLAY

4D includes an integrated vir tual manager, a l l ow i n g
s i multaneous use of seve ral protocols and easy
i n s t a l l a t i o n . To serve a 4D application, install 
TCP/IP on your machine and 4D TCP/IP Netwo rk
c o m p o n e n t . If you try to star t the 4D Web Ser v i c e s
when TCP/IP is not av a i l a bl e , the 4D integrated user-
interface messaging system delive rs a reminder.

By default, 4D publishes a Web database on the
regular Web TCP Po r t (por t 80). If the por t is
already in use by another Web ser v i c e, you can
change the TCP Po r t used by the 4D applicat ion 
s i m p ly by speci fying an appropriate value in the
Database Proper ties W i n d ow.

CLICK AND SELECT: 

S TA RTING 4D WEB SERV I C E S

You can initiate 4D Web Services in the fo l l ow i n g
three way s .

Automatic publishing

If you want Web Services to become one of yo u r
application propert i e s , check Publish Database at
S t a r tup in the Database Proper ties W i n d ow. Yo u r
application will publish automatically on the We b
e ve ry time you open it.

At-will publishing

A Web Server menu allows you to enable and disabl e
Web Services at your conve n i e n c e.

P rogrammatic control of application publishing

You can use the command STA RT WEB SERV E R .
You are not required to quit 4D and reopen yo u r
database to star t or stop publishing a database on
the We b. R a t h e r, you can interrupt and restar t the
Web services according to your needs.

INTERACTIVE MULTI-USER AND MULT I -

P L ATFORM RAD ENVIRONMENT FOR THE WEB

Since creating an application for the Web is identical
to creating any 4D application, p ower users benefi t
from the main concepts of the 4D deve l o p m e n t
e nv i r o n m e n t — s i m p l i c i t y, t ra n s p a r e n c y, and clari t y.

Here are a few examples:

E The 4D object- and event-based progra m m i n g
model dra s t i c a l ly reduces code.

E C r o s s - p l a t fo rm development tools allow platfo rm
customization at the object leve l . Po i n t - a n d - c l i c k
and drag-and-drop control for each object in a
fo rm enable visual graphical design for Web fo rm s .

E Automated global modifi c a t i o n s : F o rm and object
style sheets allow designers to implement changes
to the application interface with minimal effo rt .

A ny 4D Form can conve r t into an HTML fo rm .
For creation of We b - s p e c i fic fo rm s , u s e rs benefi t
from the general 4D Wizard and Form Editor.

The compelling 4D environment for development 
and deployment of Web solutions
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4D fo rm objects are translated automatically to
HTML objects. Because some objects are not
s u p p o r ted by HTML, the 4D point-and-click control
at the object level enables easy cosmetic decisions.
In some cases, 4D provides an automatic mapping
s c h e m e. For example, if  ove r lapped by a picture,
4D manages Inv i s i ble Buttons, Highlight Buttons,
3D Buttons or Button Gri d s . 4D recalculates the 
click position and generates an On Clicked eve n t
a u t o m a t i c a l ly for the appropriate bu t t o n . L i ke w i s e,
4D internal translation schemes maintain Radio
Button grouping or tra n s fo rm grouped, s c r o l l a bl e
areas (not suppor ted in HTML) automatically into
i n d e p e n d e n t , s y n c h r o n i ze d , s c r o l l a ble lists placed 
on the same line.

Since you can set Web awareness as a database
p r o p e rt y, you can connect to a Web browser while
d e veloping and testing an application. M o d i fi c a t i o n s
are av a i l a ble tra n s p a r e n t ly and dynamically to the
Web brow s e r.

Web database application deve l o p e r s benefit from 
al l 4D tools, such as 4D Compiler and 4D Insider.

4D Compiler is a true machine-language compiler
o p t i m i zed to suppor t a wide range of processors :

E 8 0 3 8 6 , 8 0 4 8 6 , and Pe n t i u m

E Macintosh 68020, 6 8 0 3 0 , 6 8 L C 0 4 0 , 6 8 0 4 0 ,
and 68881/68882 math co-processors

E Power PC 601, 6 0 3 , 6 0 3 e, and 604

4D Insider is a point-and-click, d rag-and-drop code-
s e r vicing system enabling component bu i l d e r s and
u s e rs to modulari ze or merge existing applications
and to examine database objects and dependencies.

4D Insider prov i d e s :

E a complete dictionar y of your applications and 
a display of the application objects and their
i n t e r d e p e n d e n c i e s

E a global search and replace

E a cross referencing and documentation tool

E the ability to move table defi n i t i o n s , fo rm s , a n d
methods across applications while retaining object
p r o p e r t ies and relationships

E easy localization of your applications into a
d i f ferent language

BENEFITING FROM 4D DATA 

MANAGEMENT CAPA B I L I T I E S

4D data management capabilities eliminate the
burdens genera l ly associated with Web database,
thanks to the 4D bui lt-in management of selections
of records.

When a quer y is processed, 4D automatically
maintains the resulting selection of records and treats
it as a database object with no data duplication.
Because 4D maintains current select ions, a single
q u e ry result is usable in a variety of opera t i o n s
without query re-exe c u t i o n . Since current selections
are ra n d o m ly accessibl e, u s e rs can create and
c o nve n i e n t ly manipulate thousands of records 
within one or many simu l t a n e o u s ly active window s .

4D automatically manages each clients’ q u e ry
e nvironment and maintains seve ral concurr e n t
s e l e c t i o n s , a u t o m a t i c a l ly and tra n s p a r e n t ly acting 
as an application serve r. In multi-user situations like
the We b, 4D maintains the current selections fo r
each user process and automatically handles record
locking inside the selection. Once the record is
r e l e a s e d , it is av a i l a ble for modification in any other
c u rrent selection containing that record. D a t a b a s e
replication and change synchronization are avo i d e d
with 4D current selection management.

In the event a query retri e ves a large nu m b e r
of records, 4D includes an automatic paging scheme
to avoid speed problems over the Internet and
m e m o ry ove r f l ow on the brow s e r. By default, 4 D
d i s p l ays the fi rst 20 records of the selection, i n c l u d i n g
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links to the fi rst 20 pages at the end of each page.
You can browse the fi rst 400 records of the 
select ion by clicking on page links that 4D genera t e s
a u t o m a t i c a l ly at the end of each selection page.

A ny power user can modify this display limit with 
one line of code SET WEB DISPLAY LIMIT—thus
p r oviding browsing capabilities through thousands 
of records.

These Web data management capabilities also apply
to data hosted on SQL database systems when
passing through 4D via 4D ODBC, 4D for ORAC L E ,
or 4D SQL Ser ve r.

EASE OF MAINTENANCE, SCALABILITY, 

AND COST- EFFECTIVENESS

Because the same tool can be utilized in many
s i t u a t i o n s , companies using 4D save the time and cost
associated with maintaining mult iple products and
mult iple development env i r o n m e n t s .

E A 4D Web application created for one platfo rm
can be deployed immediately on another. 4 D
p r ovides native suppor t for W i n d ows 95, W i n d ow s
N T, M a c i n t o s h , and Power Macintosh.

E A ny 4D Web application scales easily to a
wo rkgroup client/server solution using 4D Serve r.

E A ny 4D or 4D Server application interfaces
s m o o t h ly with existing enterp r ise databases using
4D Connectiv ity Plug-ins such as 4D for ORAC L E ,
4D SQL Ser ve r, 4D ODBC, or third-par ty plug-ins.
4D applications can query data from vari o u s
s e r ve r s simu l t a n e o u s ly, m e rge and display the result
with a unified interface, either direct ly inside 4D 
or inside any Web browser accessing 4D.
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While implementing 4D Web ser v i c e s , we focused 
on managing all essential database mechanisms to
simplify the tasks of users , Web deve l o p e rs , and We b
m a s t e rs . Here are some key decisions we made:

E Automate and enforce database management
controls by embedding, within the 4D architecture,
u s e r-interface messaging schemes

E Eliminate specific Web administration tasks to
p r ovide database administra t o rs the oppor tunity to
handle bu s i n e s s - o r iented activ ities such as s ite-visit
a n a lysis or prospect fo l l ow - u p s

E Extend 4D Web server capabilities in sync with
database and client/server requirements, a n d
ensure the basis for upward compatibility with
future enhancements

This section describes the technology underlying 
the unique transparency of 4D Web capabili ties.

HANDLING WEB CONNECTIONS

A Web connection to 4D or 4D Server is 
s t ru c t u ra l ly identical to a client/server connection
and benefits from built- in 4D capabil ities. 4 D
maintains state between browser requests
t ra n s p a r e n t ly to the deve l o p e r.

In a 4D client/server architecture, you connect, wo rk
in a session, then disconnect from the serve r. W i t h
H T T P, e ve ry time you perfo rm an action requiri n g
attention or action from the Web serve r, a request 
is sent to the serve r. In shor t , an HTTP request can
p e r c e i ve the sequence as “ C o n n e c t + R e q u e s t + Wa i t
for reply + D i s c o n n e c t .” The HTTP protocol is not 
a “ s e s s i o n - b a s e d ” protocol—it is more a “ r e q u e s t -
b a s e d ” p r o t o c o l , as in SQL.

In order to run a client/server session above 
H T T P, 4D maintains, through transparent encoding 
of URLs, a context uniquely identifying your We b
connection and associates the connection to the 
4D process handl ing it. The 4D process handling 
the Web connection terminates after no activity 
is detected for a delay time equal to the database
Web t imeout settings.

You can control Web Connection T i m e o u t .
A Web connection process either executes 4D 
code or waits for the submission of the Web page
c u rr e n t ly displayed on the browser side. In the latter
c a s e, a Web connection process will wait for a 
d e l ay greater than or equal to the Web Serve r
Connections Timeout set in the Database Propert i e s
w i n d ow or set progra m m a t i c a l ly using the SET W E B
TIMEOUT command.

At your conve n i e n c e , you can increase or decrease
this timeout. If you specify “No T i m e o u t ,” the We b
connection processes wi ll stop only when the
database is exited. If there are open Web connection
processes when you stop the Web serve r, e a c h
processes continues to execute until the Web user
stops querying the database for a delay time greater
than or equal to the Web server connections
t i m e o u t .

WEB CONNECTION PROCESSES

Because of its multi-threaded architecture, 4D and
4D Server automatically open, ru n , and execute a
ke rnel Web server process when an application is
p u bl ished as a Web site.

This ke rnel Web process automatical ly displays 
u s e r-interface messages, if necessary. For instance,
if all authori zed site licenses are already in use,
4D sends a message to the browser user.

Once a Web connection is init iated, the We b
connection process handles the entire Web session
for that connection.

Inside 4D Web service mechanisms
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The Design Process List window shown below
d i s p l ays the Web connection process “ We b
Connection# 1066993139,” init iated after 
a Web browser connection has star t e d :

CONTEXT IDS

A context ID is ra n d o m ly generated and uniquely
i d e n t i fies each Web connection. The context ID is
maintained on the 4D and browser side during the
entire Web connection. In the example prov i d e d
h e r e, the context ID is 1066993139. In the We b
b r owser window shown here, you can see this
number in the URL displayed in the Location 
area of the brow s e r :

4D automatically maintains URLs during the We b
s e s s i o n . Each time an HTTP request is received by
the 4D TCP/IP Netwo rk component, 4D extracts 
the context ID from the URL, t h e r e by redirecting 
the request to the r ight Web Connection process.

Context IDs enable 4D to:

E Maintain a Web and database session 
over each Web connection

E Handle mu l t i p l e, c o n c u rrent Web 
connections tra n s p a r e n t ly

E P r e vent undesira ble connections using 
b o o k m a rk s , because a different context ID 
is generated at each connection

SYNCHRONIZING WEB 

AND DATABASE SESSIONS

4D automatically manages and increments a sub
context ID each time a new 4D-based HTML page is
sent to the brow s e r. The sub context ID is crucial in
e n s u ring quality maintenance of the database session.

Web user s are, by nature, “ Web wanderers .” It may
happen that a Web user, whi le adding a record to 
a tabl e, decides to navigate to other pages befo r e
clicking the Cancel or the OK button—thus leav i n g
data entry in an uncer tain state. To prevent any
i n c i d e n t , or possible fru s t ration by the Web user,
4D uses a sub context ID to synchronize the We b
session on the browser s ide with the database
session on the 4D side. If a desynchronization 
of the Web and database session is detected, 4 D
a u t o m a t i c a l ly sends a message to the brow s e r.

USER INTERFACE MANAGEMENT

From a user viewpoint, actions on the Web brow s e r
side pi lot a Web session. From a database viewpoint,
the Web Connection process pilots a Web session.
The Web browser displays pages sent by the We b
connection process, which either executes 4D code
or waits for the submission, from the brow s e r, of the
c u rrent Web page. From an administration viewpoint,
the Web connection process is a 4D process whose
e xecution domain is 4th Dimension or 4D Ser ve r,
but with a user interface remotely echoed on the
connected brow s e r.

The 4D client/ser ver architecture employs 
an advanced two - w ay communication system
b e t ween the wo rkstation and the host. U n l i ke most
c l i e n t / s e rver offe ri n g s , 4 D S e rver can send messages
to the client. As Web ser ve rs , 4D and 4D Ser ve r
ensure communication with brow s e rs . As a result,
b r owser users are never left in the dark and We b
s e rver administration is greatly simplifi e d . It becomes
a natural task for 4D to identify and “ u n d e rs t a n d ” t h e
b r owser interface logic , e s p e c i a l ly the free nav i g a t i o n
schemes specific to brow s e rs .

S TATISTICAL ANALYSIS OF CONNECTIONS

G i ven that 4D can receive any info rmation from
b r ow s e rs , Web masters easily obtain and compute
statistical info rmation on the number and frequency
of connections, or determine what info rmation 
was accessed. Since 4D is a database, possibilit ies 
in this area are almost unlimited. C o n s e q u e n t ly,
a ny Webmaster or IS administrator can be active ly
i nvo l ved with business-related questions.
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ON WEB CONNECTION

On Web connection is a database method called
a u t o m a t i c a l ly when a user deploys an application.
For speci fic needs, d e ve l o p e rs can call any of the
project methods or fo rms defined in the database
and HTML pages. The database method can handle
the whole session.

USING HTML PAGES 

C R E ATED WITH HTML TOOLS

Your 4D-based Web site is either a complete 
4D-based system or a combination of 4D fo rms and
HTML pages. Using an existing HTML document as 
a home page simply requires you indicate the name
of this document into an On Web Connection
database method.

The command SET HTML RO OT tells 4D where to
look for the HTML documents. The command SEND
HTML FILE sends the HTML document as the curr e n t
Web page to the brow s e r.

Here is a simple HTML document viewed with
Microsoft Front Pa g e :

Here is the same document viewed with Claris 
Home Pa g e :

LINKING URLS

The linked text items, “Add Some Records” and “ L i s t
Existing Records,” t r igger execution of the 4D project
methods through their URLs. A ny HTML object can
link to a project method in your database using the
URL “/4D METHOD/Name_of_Yo u r _ M e t h o d ” .

Here is the URL for the text “Add Some Records”
in Claris Home Pa g e :

Here is the same URL in Microsoft Front Pa g e :

When the Web browser sends back the URL, 4 D
e xecutes the project method specified after the 
/4D METHOD/ ke y wo r d . When the project method
is complete, you return to the HTML page that
t riggered the exe c u t i o n . The project method can
d i s p l ay 4D fo rm s , other HTML pages, and so on.

USING HTML BUTTONS

There are three types of HTML bu t t o n s :

E N o rmal. N o rmal buttons are attri buted to a URL
r e fe rr ing to a 4D method using the /4D METHOD/
ke y wo r d .

E Submit. Submit buttons submit the fo rm with 
the values entered by the user (if any) to the We b
s e rve r. They are useful for handling data entr y yo u
p r e fer to perfo rm via an HTML page rather than a
plain 4D fo rm .

E Reset. Reset buttons are not ve ry useful within a
4D development env i r o n m e n t . They clear the fo rm
of the values entered by the user (if any) but do
not send any request to the serve r.
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To submit the HTML fo rm on the 4D side, yo u
specify the POST action 4D method executed 
by 4D after the fo rm is submitted.

Specifying the POST action 4D method using
Microsoft Front Pa g e :

Specifying the POST action 4D method using 
C l a r is Home Pa g e :

NOTE ON HTML SUPPORT

As described in this document, 4D suppor ts HTML.
B e fore implementing HTML and Jav a S c r ipt code in
your 4D appl icat ion, it is suggested you review what
4th Dimension does automatically for yo u .
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The 4D open architecture enables complete interface
with other products through extensions and plug-ins
created by experienced 4D third-par ty deve l o p e rs .
Although some of these products were created fo r
previous ve r sions of 4D, they are fully compatibl e
with 4th Dimension Ve rsion 6. Combined with the
new 4D V6 fe a t u r e s , these Extensions contri bute in
making 4D the most complete Web database solution
on the marke t .

This section includes some of the most widely
d i s t ri buted 4D Extensions and Plug-ins.

NETLINK BY FORESIGHT TECHNOLOGY, INC.

Foresight Te c h n o l o g y, I n c .
4100 International Plaza, Suite 538
F o r t Wo rt h , TX 76109-4818
Tel 800-701-9393 or 817-731-4444
Fax 817-731-9304
h t t p : / / w w w. f s t i . c o m /

NetLink is a 4D CGI extension adding over 30
commands to 4D and an optional server plug-in,
p r oviding a wide range of additional customization
and interface capabilities for publishing a 4D database
on the We b.

Communicating with existing 
c o m m e rcial Web Serv e r s

If  you use a commercial Web ser ver like the Intern e t
I n fo rmation server from Microsoft, the FastTra c k
s e rver from Netscape, or We b S TAR from StarNine 
to ser ve your site, NetLink/4D enables you to use 
a 4D database when extra relational intelligence is
r e q u i r e d . NetLink handles all the commu n i c a t i o n
b e t ween your Web server and 4D in compliance 
with CGI, ISAPI (Microsoft’s Web Server A P I ) ,
NSAPI (Netscape’s Web Server A P I ) , and W S A P I
( We b S TA R ’s API) standards, taking full  advantage of
the 4D multi-tasking architecture to handle mu l t i p l e,
s i multaneous connections.

E n c rypting HTTP connections

NetLink provides Secure Socket Layer (SSL), a
standard for encrypting HTTP connections. Using 
a CGI, you can take advantage of SSL ser ve r s and
built-in 4D Web ser v i c e s . The benefit is the abili ty 
to easily create secure commerce serve rs and other
applications requir ing a high level of securi t y.

Java libraries

NetLink includes Java l ibra r ies allowing you to take 
an existing 4D database back-end and add a Jav a
i n t e r f a c e. Using Java as a front-end enables you to
create solut ions with flexible interfaces and improve d
p e r fo rm a n c e.

And much more

NetLink can tap into the 4D built-in Web serv i c e s ,
while handling the connection direct ly. N e t L i n k ,
s e rvicing the CGI connection with a Web serve r,
passes the incoming connection to 4D’s We b
s e rv i c e s , taking advantage of the layo u t - t o - H T M L
c o nve rsion capabili ty, then passing the 4D-genera t e d
HTML back to the Web serve r.

T h i rd - p a rty plug-ins and extensions
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INTERNET TOOLKIT 

BY JCA TELEMATIQUE, FRANCE

I n t e rnet Toolkit is distri buted in Nor th A m e r ica by
Foresight Te c h n o l o g y, I n c .

I n t e rnet ToolKit is a 4D Extension providing the
abili ty to handle any type of TCP/IP connection
within your 4D methods. You can implement common
I n t e rnet protocols, such as SMTP (mail serve r ) , P O P
(mail client), NNTP (news), and more. You can eve n
create your own custom protocols , for example, t o
connect di fferent database applications.

D ATAWAVE BY DATA C R A F T, INC.

D a t a C ra f t
12600 West Colfax Ave nu e, Suite C-420
L a ke wo o d , CO 80215
Tel 303-232-4321
Fax 303-233-4343
h t t p : / / w w w. d a t a c ra f t - i n c. c o m /

D a t a Wave is a collection of 4D methods, fo rm s , a n d
wizards by DataCra f t , e n a bl ing you to publish a 4D
database on the Web without progra m m i n g . U s i n g

the ACI 4D Insider tool, instal lat ion takes just
s e c o n d s . Once installed, D a t a Wave ’s confi g u ra t i o n
dialog allows the database administrator to select the
files and fields for Web surfe rs . The fo rm - b a s e d
search editor can be customize d . D a t a Wave uses
either NetLink or Internet ToolKit to enable the We b
c o n n e c t i o n s , p r oviding the flexibility and integra t i o n
with commercial Web serve rs , or the raw speed and
simplicity of handling the HTTP connections directly
within 4D.

PDM INTERNET TOOLS BY PACIFIC DATA

M A N A G E M E N T, INC.

Pa c i fic Data Management, I n c.
55 South Market Street, Suite 1410
San Jose, CA 95113-2337
Tel 408-283-5900
Fax 408-283-5903
p d m @ p d m - i n c. c o m

PDM INTERNET Tools are 4D extensions prov i d i n g
the means to communicate through the Internet 
and other TCP/IP netwo rk s . PDM INTERNET To o l s

s u p p o r t low - l e vel TCP/IP calls, such as sending and
receiving raw TCP packe t s , and higher- l e vel protocols
including FTP, S M T P, P O P 3 , N T P, and other commonly
used UNIX-based commands.

PDM INTERNET Tools have a wide range of usage.
A p a r t from the obvious use of sending and receiving
messages and fi l e s , other usage includes:

E Watch-dog routines remotely repor ting database
i n t e g r ity or securi t y

E Automated sales repor t generation and distri bu t i o n
t riggered by internal processes or external 
e-mail requests

E Mass electronic mailings using corp o rate data
d i r e c t ly from your database

E Remote database update, maintenance and
synchronization via direct connection or store-
a n d - forward mail

E Automatic fulfi llment of product 
i n fo rmation requests

SMTP (Simple Mail Transfer Pro t o c o l )

PDM INTERNET Tools allow users to quickly and
e a s i ly bui ld and send electronic mail v ia a SMTP
s e rve r. Mail composure and delive r y can be as simple
as a single external call or speci fi c a l ly tailored to
a f fect any message header controlling its delive ry
b e h av i o r. Complete MIME (Multipurpose Internet 
Mai l Extensions) suppor t is included, p e rm i t t i n g
multiple text or binar y attachments to any message.
Since Internet mail addressing provides delive ry 
to such ser vices as CompuSer ve, A m e rica Online,
A p p l e L i n k , e t c. , you are able to reach anyone with 
an e-mail account.
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POP3 (Post Office Pro t o c o l )

In addition to sending mail, the PDM INTERNET
Tools package connects and receives mail stored on a
POP3 serve r. The POP3 commands can retri e ve mail
from any number of mailboxes for storage within a
d a t a b a s e, r e - r o u t e, a u t o - r e p ly, or do remote-search
e xe c u t i o n . Mail info rmation can download into fi e l d s ,
v a ri a bl e s , a rrays or files on disk. M u l t i p l e - b i n a ry
attachments are extracted easily and decoded.

FTP (File Transfer Pro t o c o l )

S u p p o r t for the Internet Fi le Tra n s fer Protocol (FTP)
is provided through externals connecting to and
n avigating through directory list ings on FTP serve rs .
P r ovided commands send and receive text and binary
fi l e s , that optionally displays a progress therm o m e t e r.

TCP/IP & Miscellaneous functions

PDM INTERNET Tools contain a full  suite of
commands providing minute control over T C P / I P
c o m mu n i c a t i o n s . Databases can open TCP sessions 
to remote por t s , or passive ly listen for incoming
c o n n e c t i o n s . The TCP commands extend the range 
of possibil ities for database communications with
ideas such as:

E Building your own telnet interface

E E xecuting shell commands on remote machines

E Searching through on-line databases

E R e t r ieving documents from the Wo rld Wide We b

Additional utilities are included to Ping (ICMP echo)
remote machines, obtain standardized time (NTP),
r e s o l ve domain names, r e t ri e ve ‘ F i n g e r ’ i n fo rm a t i o n
and Encode/Decode files in a variety of fo rm a t s .
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