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http://www.ibm.com/software/awdtools/iSeries  

VARPG Newsgroup:
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VARPG, Hands on Labs, try it out:
Thursday all day, part of the WDSc open lab 51LC – 54LC

•Intro to VARPG
•GUI subfile programming with VARPG (highly recommended)

• Advanced topics
•ODBC programming with VARPG 

Get handouts for Roy Goldstein presentation:
VisualAge RPG what is it all about  21MO 430086 

VARPG sessions at COMMON 

. 
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Eclipse based
Rational Web Developer (RWD)
For Web, Java, XML, ........
with iSeries extensions 

Remote System  Explorer (system objects, RPG, COBOL ....)
Webtools (web applications, web services )

WebFacing tool
Browser interface for existing green screens

Classic tools
CODE
For RPG, COBOL, CL, C, C++, DDS

VisualAge RPG
For RPG logic with rich Graphical User Interface

VisualAge RPG

WebSphere Development Studio for iSeries
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Before and After
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You know RPG ?   Yes you can do it
Build client/server applications with RPG!

GUI builder to design multimedia interfaces
Easily create GUI screens
Drag and drop new technologies such as image, audio

Logic behind GUI is RPG
Familiar language
Familiar database

Integration with CODE editor
VARPG project view in Eclipse workbench 
No runtime license required for VARPG applications!

VisualAge RPG  Overview
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VARPG  - Application Scenarios

Thin VARPG App

Distributed Logic

ANY
i5 program
CL/RPG/COBOL/C/C++, or Procedure in Service program   

i5 Data

Remote  Data

PC Data

PC Application

Call

F spec Read/Chain etc
or use ODBC

CallP

Program described data

F spec Read/Chain etc
or embedded SQL 
or ODBC

i5 Data

Thick VARPG App Local VARPG App

Local i5 
F spec Read/Chain etc
or embedded SQL 

This is  intended to compare the various 
application environments supported by 
VARPG.
The primary target of the product is in the 
categories of Remote data and Distributed 
logic.
PC applications can be built today, but will be 
more directly supported in the V3R6 release 
when local file support (flat files and embedded 
SQL) is added to the product.
VARPG does not support the development of 
NPT (i.e. 5250) applications.
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VARPG Development and Run Time

Windows 2000/XP         

VARPG WindowsRuntime

Run Time Environment

JAVA virtual machine

VARPG JAVARuntime

Development Environment

WINDOWS 2000/XP

Compile Launch

Error Feedback

Debug Tool

SOURCE VIEW

Editor

DSU

RPG
Program
Verifier

VARPG

V4R5
V5R1
V5R2
V5R3
V5R4

V4R5
V5R1
V5R2
V5R3
V5R4

V4R5
V5R1
V5R2
V5R3
V5R4

VARPG IDE

Now 
supports
Java level 
1.4



WebSphere Development Studio Client for iSeries

27 April 2006 |  VARPG introduction © 1994, 2006 IBM Corporation

Overview
The GUI designer
The VARPG language
Features
Live demo of VARPG

Agenda



WebSphere Development Studio Client for iSeries

27 April 2006 |  VARPG introduction © 1994, 2006 IBM Corporation

Using The GUI Designer

PARTS 
PALETTE

PARTS 
CATALOG
BUTTON

DESIGN
WINDOW

Project View

This chart depicts VARPG  GUI builder.  
The Parts Palette on the left side contains basic 
graphical parts that can be dropped onto the 
development surface to create windows. The palette is 
customizable and you can create your own customized 
parts and place them on the palette, for use in other 
applications.
In this example, the window that is currently open for 
editing consists of the window part itself, to which has 
been added an entry field, a text field and two buttons.  
By double clicking on a part, the developer can define 
or modify its attributes (see the next page for an 
example of this).  The attributes of a part may also be 
modified programmatically with the RPG code that 
defines the application logic. We'll see examples of this 
later in the presentation.  
RPG logic may be associated with events that occur to 
the parts on the GUI screen, such as pressing a button 
or passing a mouse over a part. 
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Parts and Events
Part:

Pushbutton
Attributes:

BackColor
Border
FontSize
....

Events:

Press
Create
Destroy
MouseMove
....

Part:

Entry Field
Attributes:

Backcolor
Text
DataType
....

Events:

Change
Drop
MouseMove
DblClick
....

The attributes of a 5250 screen "part" are limited to 
things such as color, blink/steady, input capability, etc. 
VARPG parts have a far greater number of attributes. 
The initial settings of these attributes are determined by 
the entries made in the parts notebook, see the next foil 
for an example of a notebook page. They can also be 
controlled programmatically. We'll see an example of 
this later.
Parts are also associated with "Events". For example a 
button may be PUSHed, an Entry field may be 
CHANGEd, a Subfile may have a record SELECTed, 
and so on. These events are associated with action 
subroutines which contain the logic required to perform 
the requested task. Again we'll be taking a look at an 
example of this later in the presentation.
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Part Properties (attributes) Notebook
Part Name
ƒUsed as "Field" name

Label
ƒText  appears on part

Tooltip
ƒHelp info for enduser

Also specifies :
ƒSize
ƒStyle
ƒFont
ƒColors
ƒDescription

Initial state attributes
Visible
Enabled

This is an example of a notebook page. This 
first page names the part and defines any 
initial text that is to appear on/in the part. In 
this case, a button, it also determines if the 
part is to be visible when it's window is first 
shown and whether the part is enabled (i.e. 
can be pushed).
There's even room for documentation!
Other pages in the notebook define the part's 
color (foreground and background), it's font, 
any help text associated with the part, etc. etc. 
The notebook also controls optional features of 
a part, for example whether an image part is to 
include a magnification panel.   
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Programmable
ƒExtensible

Color coding
Context Sensitive
ƒPrompting
ƒHelp

–It's the manual!
Shared with CODE
SEU profile

The CODE Editor

The LPEX editor is fully programmable. If you 
don't like the defaults, changing them is a 
simple matter. It is also fully extensible through 
macros or add-in components.
Third party add-ons have started to appear (a 
DDS parser for one) and more are expected. 
The editor is also supported through the user 
run CODE400-L listserver on the Internet.
The same editor technology is used in 
VARPG, VisualAge C++, CODE/400, and the 
new Visual COBOL product. 
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:
:

EXFMT
:

IFEQ
:

ADD  
:

CHAIN
:
:

ENTER or  
Command Key

PROCEDURAL MODEL

Customer No:

____

F3 = Exit 

WAIT state

It's important to understand that the way we program for 
a GUI application is different than the method we 
typically use when programming traditional "Green 
screen" 5250 style applications.
The 5250 style applications use what we'll refer to here 
as the "Procedural" model. That is to say that we 
prepare a screen and write it to the display with (in 
RPG) an EXFMT. Our program then effectively "goes to 
sleep" and waits for some form of input from the user. 
This may be the pressing of an F key, Roll Up/Down, 
Enter, etc. etc. 
The significant thing to note is that once the program 
has been "awakened", it's the programmer's 
responsibility to determine just what happened. This 
often takes the form of a series of IF statements which 
trigger the appropriate logic to match the user's request.
GUI applications tend to use the "Event Driven" model. 
The VARPG implementation of this is described on the 
next foil.      
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OK     BEGACT               
: 

SHOWWIN  WIN2
:

ENDACT
----------------------

...  BEGACT
:

SHOWWIN  WIN3
:

ENDACT
----------------------
CANCEL BEGACT  

:
SETON  ...LR 

:
ENDACT 

EVENT DRIVEN MODEL

EVENT 
HANDLER

OK

*1 

*2 

*3 
Display Window
& do not wait

Events

In the "Event Driven" model, multiple "screens" (i.e. windows) 
can be displayed at any given time and the user is free to 
interact with any of them.
This would very quickly become completely unmanageable if we 
had to use the procedural approach. Instead we associate logic 
with the actual fields, buttons, etc. that the user interacts with.
In the example shown, we'll assume that windows *1 and *2 are 
displayed when the application starts up. The user is free to 
interact with either of them. If the user clicks on a button in one 
of the windows, the "event" is monitored by the Event Handler. 
This identifies the event and routes it to the appropriate action 
routine.
In our example, the user first clicks on an "OK?" button and the
first action subroutine (OK BEGACT) is triggered. Among other 
things this results in the display of another window (SHOWWIN 
WIN3).
Had the user clicked on the "Cancel" button, the Event Handler 
would have activated the third action routine (CANCEL 
BEGACT).          



WebSphere Development Studio Client for iSeries

27 April 2006 |  VARPG introduction © 1994, 2006 IBM Corporation

C      CANCEL       BEGACT PRESS         CUSFMT
*Set on LR to end the program

C                   EVAL      *INLR = *ON           
C                   ENDACT

Adding RPG Code

C     OK            BEGACT Press         CUSFMT
* Locate customer in file                                     

C     CUST          CHAIN(E)  CUSREC                           
C                   IF        %found and not %error

:
C                   ELSE
* Customer was found, display update panel.

C                   SHOWWIN 'CUSFLDS'
C                   END
C                   ENDACT

FCUSTMSTL  IF E K          Disk   REMOTE

Global Area

This chart illustrates an example of the RPG logic that might be
applied to a simple GUI screen.  
The logic associated with the Press event of the OK button will 
evoke the action subroutine (note the BEGACT - BEGin ACTion 
- operation in the code.) In this example, the data (CUST) 
entered in the entry field is used to CHAIN to the Customer 
master file on the AS/400.  If the customer is found, a new 
window is displayed with the customer information.  If the 
customer is not found then we could display a warning box 
similar to the one shown in a later example.  
When the CANCEL button is pressed, the application is ended 
(by setting on LR).
Note also that there is a global area where File specs and data 
definition specs are placed.  
The VARPG language is based on RPG IV, so if parts of this 
code do not look familiar, it may be because you are not familiar 
with the new features of RPG IV, such as free form expressions. 
There are also language extensions specific to VARPG, such as 
the SHOWWIN operation code.     
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Working with GUI attributes
Free form or EVAL operation code

Use qualified names

E
V
A
L

C      Eval custno = window.custn.text

AttrValue = Window.Part.Attribute

Window.Part.Attribute = AttrValue

Free form sample:
Custno = Win1.Ent1.Text
Win1.Ent1.BackColor = *Red

Get text attribute from part custn into variable CUSTNO

C      Eval window.custn.text = custno

Set text attribute of part custn to value in variable CUSTNO

No indicator usage for attributes 
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Dynamic Attribute Operations
Built-ins

%GETATR & %SETATR

AttrValue = %GETATR(Window:Part:Attribute)

%SETATR(Window:Part:Attribute) = AttrValue

Eval custno = %GETATR(‘w1’:partname:’text’) 

Get text attribute from part (name contained in variable partname) into variable CUSTNO

Eval %SETATR(‘w1’:partname:’text’ = custno

Set text attribute of part (name contained in variable partname) to value in variable CUSTNO
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Attribute Operations (old style)

Fixed form
GETATR & SETATR

Only apply to the default (active) window

E
V
A
L

Factor 1     Op-code Factor2 Result

Part GETATR Attribute AttrValue

Part SETATR AttrValue Attribute
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Manipulating Part Attributes

C   CUSTOMERNO    BEGACT    GOTFOCUS      WIN1

C                 EVAL      WIN1.CUSTOMERNO.BACKCOLOR = *YELLOW

C                 ENDACT 

Entry field:
CUSTOMERNO

Button:
CHECKIT 

C   CHECKIT                   BEGACT    PRESS         WIN1

C                             EVAL     CustNo = WIN1.CUSTOMERNO.TEXT

C                             EXSR      ReadCust

C                             IF            RecStatus = Missing

C   ErrMsg DSPLY   ErrBox        ErrReply

C                             ELSE

C                             IF            CredStatus = Good

C                             EVAL     WIN1.CHECKIT.BACKCOLOR = *BLUE

C                             ELSE

C                             EVAL     WIN1.CHECKIT.BACKCOLOR = *RED

C                              .........

When the Customer Number entry field (the 
CUSTOMERNO part) gets focus, the background color 
of the button CHECKIT is changed to pale gray. The 
GOTFOCUS event can be triggered in a number of 
ways, for example, by clicking with the mouse on the 
part or by using the Tab key. 
When the CHECKIT button is PRESSed the logic 
checks  the credit status for the entered Customer 
Number. If the customer is determined to be over the 
limit, the color of the CHECKIT button is changed to 
Red. If the customer's credit rating is good, the color of 
the button is changed to Blue.
In the example program, the CHECKIT button is also 
set as the default action for the  key. This allows the 
user to perform the credit check by simply entering the 
Customer Number and pressing .          
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BEGACT begins an Action subroutine

ENDACT ends an Action subroutine

SHOWWIN creates a window

CLSWIN destroys a window

GETATR get part attribute value

SETATR set part attribute value

READS read subfile selected record

START invoke another component

STOP stop a component

*TERMSR terminate subroutine

New RPG Operation Codes

We will now introduce the VARPG operation 
codes that don't exist in RPGIV.
Since we already discussed BEGACT, 
ENDACT, GETATR, SETATR we will not get 
back to these new operation codes. 
TERMSR is not an operation code, but we will 
handle it in this section as well.
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CALLP           call an iSeries program
CALLP  call  workstation program/procedure
CLEAR clears entry fields and subfiles 
DSPLY displays a message box
READ             reads entry field values from a window
RESET resets window values
TIME return system date/time
WRITE sets entry field/static text values

*INZSR          initialize subroutine 

Changed RPG Operation Codes

Several of the normal RPGIV operation code 
had to be modified to adapt to the new runtime 
environment.
We will go through all the changes in detail in 
the following foils
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DSPLY Operation Code
Displays Dialogue box

Three styles
*INFO *WARN  & *HALT

Use literal, field, or Message
Input responses

*OK *Cancel *Retry *Abort *Ignore 
*Enter *YesButton *NoButton

D ErrMsg          C  .....         'Invalid Customer Number'

D ErrBox          M  .....         STYLE(*HALT) 
D                                  Button(*ok:*cancel)   
C ErrMsg DSPLY     ErrBox        Reply
C                 If        Reply=*ok 

The DSPLY Op-code has been enhanced to 
allow VARPG programs to put up message 
boxes. 
A value is returned in the Reply field which 
indicates the specific button that was pressed 
to clear the message. This value can be tested 
against the figurative constants listed (e.g. 
*OK, *Cancel, etc.)           
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RPG Cycle
WORKSTN files
Host Printer Files

Operation Codes:
ƒACQ
ƒREL
ƒFREE
ƒNEXT
ƒDUMP
ƒDEBUG

ƒMHHZO
ƒMHLZO
ƒMLHZO
ƒFORCE
ƒSHTDWN

RPGIV  Features Not Supported

Some functions available in RPGIV have been totally dropped 
from VARPG
Everything related to the RPG cycle has been dropped with the 
exception of the LastRecord (LR) indicator.
WORKSTN files are not available in VARPG, so this device has 
been dropped from the F specs.
On  the  workstation we don't have  printer files.  If local printing 
is needed it has to be done with internal (program) described O 
specs, or by invoking a workstation report writer via DLL 
function calls or the ActiveX part.
If you want to use a PrinterFile we suggest to CALL a 
HostProgram that can then work with external described 
PrinterFiles
The operation codes dropped are not needed in the GUI event 
driven environment and haven't been very much used in the 
Green screen RPGIV environment      
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Program Source Structure

One source file per 
application

H 
*
F
*
D 
D
*
I 
I         
I
*
C 
C    
*
O   
O
* 
P
D
C
C
P         
**-Array data

Action 
Subroutines
User Subroutines
Sub Procedures
*INZSR
*TERMSR
*PSSR
*ENTRY
KLISTs

{

Define files}
Definition Specs{

Printer files
Local output files}

Local input files
Special files}

ƒRPG IV V5R3 Syntax
ƒMonitor support
ƒFree form
ƒQualified data structures
ƒetc

All logic written in subroutines 
or procedures
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What about Subfiles?

SUBFILE is a GUI object
Just drag and drop database reference fields or define your own field list  
All existing Subfile op-codes are supported

READC,  DELETE,  CHAIN,  UPDATE 
Plus new READS (Read Selected)

No subfile control 
record
Additional op codes

Clear
Reset

Subfiles are a powerful and frequently used facility in 
AS/400 programming. VARPG provides a GUI 
equivalent that supports all of the existing subfile Op-
codes, and adds a new READS (Read Selected) 
operation to further simplify subfile use. 
If you take advantage of VRPG's import capability to 
convert AS/400 screen definitions to their GUI 
equivalent, subfiles will be automatically converted to 
their VARPG equivalent.
The normal performance considerations for subfile 
programming (i.e. fill a page at a time and get the next 
page when the user rolls up) are probably even more 
important in C/S programming than for "green screen" 
so the techniques you've developed will not go to 
waste.
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Subfile and Image Example

This and the following page are taken directly 
from the VARPG code used in the demo 
program. The subfile part on the right hand 
side is the one shown in the previous foil.
Below it we have the "Next", "OK" and 
"Cancel" buttons. The logic "behind" the "Next" 
button is shown on the next page. The "OK" is 
linked to the same code as the SELECT event 
on the subfile (i.e. it causes the selected 
subfile image to be displayed). This code is 
also shown on the next page.
The image part on the right side uses all of the 
VARPG image capabilities (i.e. it has scroll 
bars and a magnification panel). As you'll see, 
very little programming is needed to display 
the image)        
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Subfile and Image Example (contd.)
* Action . . . . : NEXT                                         
* Description  . : Get another page of records if any remain         
*                  Disable 'Next' button once all records loaded     

C     NEXT          BEGACT    PRESS                        
C                   IF        Loaded < MaxRecs
C                   EVAL      Count = 0
C                   DOW       Count < PageMax AND Loaded < MaxRecs
C                   EVAL      Count = Count + 1
C                   EXSR      LoadRec
C                   ENDDO
C                   ENDIF
C                   IF        Loaded = MaxRecs
C                   EVAL      win1.next.enabled = 0       
C                   ENDIF
C                   ENDACT                                 
* Action . . : SELECT                                     
* Description: When subfile record selected, set the image file           
*              name from the selected record's data
C     SUBFILE1      BEGACT    SELECT        

C                   reads     SubFile1                                 

C                   EVAL      ImageName = %TrimR(ProdImage) + '.BMP'
C                   EVAL      SUBFDEMO.IMAGE.FileName = ImageName
C                   ENDACT

The first routine (NEXT - PRESS) is simply checking to 
see if there are further records to display and adding 
them to the subfile if any exist. The only VARPG 
specific code here is the SETATR statement at the end 
of the routine. This causes the "Next" button to be 
disable once all records have been loaded.
The second routine (SUBFILE1 - SELECT) first reads 
the selected subfile record (READS) then does an 
EVAL using the hidden field in the subfile record to form 
the full file name for the image that we want to display. 
Once this is done, it only remains to use SETATR (in 
this case the free-form %SetAtr is used) to set the file 
name into the "FileName" attribute of the image part.
Now what could be simpler!        
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Built in source level debugger

Set breakpoints with double click

Watch variable content  in 
monitor window

Run to next breakpoint
Step from line to line
Step into called DLL's
Step over called DLL's
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Wide variety of built in parts
Try different parts, like:
ƒRadio buttons
ƒCheck boxes
ƒContainer
ƒNotebook/Notebook pages  
ƒCalendar
ƒPop-Up Menus
ƒMulti line edit
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ODBC support 
Many GUI subfile features

Sorting of columns
Changing location of columns at runtime

Additional Parts that come in handy
Graph part
Progress bar, 
Animation part 
ActiveX part

Set Server and communications API’s  
Synchronization with RPGIV language definition
JAVA source generation now at 1.4 level
Each new release contains many features user requested 

Many more features with new releases
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Linemaster (USA) MAPICS frontend 
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Capricorn  (USA) Apparel industry package
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Versatile (Australia) inventory sample
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AS-MIKA  (Germany) Spoolfile sample
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San Marco (Italy) ERP sample
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Two choices
ƒCompile into Java

ƒRun as applet in a browser
ƒUse CITRIX MetaFrame

ƒRun Windows app in CITRIX MetaFrame
ƒNewest version also supports Portlets

VARPG: running in browser

This chart depicts the hardware and software 
recommendations for using the  VARPG 
development environment.  
Note that the application runtime requirements 
are simply a reflection of the runtime 
requirements of the client operating system. 
There is  NO RUN TIME LICENSE  required 
on the user's workstation to run applications 
created using VARPG Client/2.
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Technical Environment
ƒPentiumII processor
ƒ128 Mb RAM VARPG (only)
ƒ512 MB RAM WDSc workbench  
ƒDisk space:  750 MB standalone 

or 4.5 GB with WDSc workbench
ƒColor display and mouse (recommend SVGA)
Windows 2000/XP  
Communications 

(TCP/IP )
iSeries System

I5/OS or OS/400 V4R5 or later

VARPG: What You Need

This chart depicts the hardware and software 
recommendations for using the  VARPG 
development environment.  
Note that the application runtime requirements 
are simply a reflection of the runtime 
requirements of the client operating system. 
There is  NO RUN TIME LICENSE  required 
on the user's workstation to run applications 
created using VARPG Client/2.
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Summary
VARPG provides a complete C/S solution when combined with WDSc 
workbench
GUI designer provides edit/compile/debug integration
Use built in communications layer to access iSeries 
Use  RPGIV features on the Client and on the Server
Access data

in DB2 UDB for iSeries
in local ASCII files
or with embedded SQL in all DB2 supported servers 
in ODBC databases 

>>>Use your RPG skills and build GUI applications <<<
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Demo

Enjoy working with 
VisualAge RPG!

-- Demo --
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