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Acknowledgment and Disclaimer = ===

AS/400 Application Development

Acknowledgment:
Many people contributed to this presentation. In particular, thanks goes to
Claus Weiss - IBM Corporation for creating the original presentation.

Disclaimer:

This presentation may contain examples of code and names of companies or persons.
The code is given for presentation purposes and has not been tested by IBM.
Therefore IBM does not guarantee the reliability, serviceability, or function of the code
and the code is provided "AS I1S". IBM EXPRESSLY DISCLAIMS ANY AND ALL
WARRANTIES, INCLUDING BUT NOT LIMITED TO, THE WARRANTIES OF
FITNESS FOR A PARTICULAR PURPOSE AND MERCHANTABILITY. Any names
appearing in this presentation are designed to be fictitious and IBM makes no
representations as to the accuracy of the names or data presented in accordance
therewith.

Reproduction:

The base presentation is the property of IBM Corporation. Permission must be
obtained PRIOR to making copies of this material for any reason.
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Contacts ==,

AS/400 Application Development

- My email:
weiss@ca.ibm.com

- VARPG homepage:

http://lwww.ibm.com/software/ad/wdt400 <==== New

- VARPG Newsgroup:
news://Inews.software.ibm.com/ibm.software.varpg
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Agenda ———T=0®

Overview

The GUI designer

The VARPG language
GUI Subfile programming
The debugger

What's new
Live demo of VARPG

Copyright SBYHEYRIEIPE IBM CORPORATION 1998, 2001, Java is a trademark YASHARYOSIEERR, Inc Page 4 of 28



VisualAge RPG Overview ===

You know RPG ? Yes vou 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/400
Visual development tool

Easily enhanced with customized parts and components
No runtime license required for VARPG applications!
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VARPG - Application Scenarios = = :2=5=

AS/400 Application Development

F spec F spec

) Chain //

===
== /400 Data
VARPG App

PC Data

VARPG

Call

= ===
y_ 1 N
Any AS/400 App '+00 Data
RPG IV

VARPG App
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VARPG Run Time and Development EIEEL,

AS/400 Application Development

Run Time Environment

Development Environment Windows 98/NT/2000/ME

V4R3
V4R4
V4R5
V5R1

\ V4R3

= former Mowfer Inu\ o V4R4

G V4R5
. V5R1
=

R TS
93(NT/2000/ME

- r )
le it Visw Opficns Jook - e = V4R3
V4R4

B V4R5

= B = V5R1

=

- o -
==
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Using The GUI Designer

AS/400 Application Development

Project View

¢ Untitled - VisualAge RPG =] E3
Project Selected Edit “iew Server Vendor Optionz  windows  Help

ame of the curzored part iz FRADOOOOOD

DESIGN | SRR
WINDOW: O e e Ol RS R RERORES
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Parts and Events

AS/400 Application Development

Part: Part:
Pushbutton |/ntry Field
Attributes: Attributes:
BackColor Backcolor
Border Text
FontSize DataType
Events: Events:
Change
Drop
MouseMove
DDblClick
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Part Settings Notebook =55,
Part Name

Used as "Field"” name

Label

Text appears on part OK

T ooltip ket
Tooltip W

@3 Push Button Part Properties EE
General I Size I Shyle I .-'-‘-.cticunl Faont | 1 I "I

13

Fart name

Help info for enduser
Also specifies :

v Wizible [¥ Enabled

Size Rezet page |
Style ak. Eesetl Ear‘u:ell Help |
Font
Colors Attributes
Description Visible

Enabled
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PROCEDURAL MODEL E===

I S | E——

pre

Cust oner No: QUL
‘| FE

’| ADD

ENTER or
Command Key
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EVENT DRIVEN MODEL i I

I S | E——
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Design Considerations S =S,
Event driven GUI applications are different
Users can "drive"” the application the way THEY want!
What they expect to be able to do is a major factor!
remember they're often using PCs at home
You must account for things that can't even occur with 5250

% Customer Check e =
[ Restore Alt+F5 stomer Mo . . @ [1234

Move Alt+F7

EiEE Alt+F8 r N“mber: ‘e dress . . . . - Hame for Customer 1234

Minimize Alt+FY 3

HHEiITIiEE AlHF10 First Address Line [1234]

Hide Alt+F11

i Second Address Line

Window list Cirl+Esc OK Cancel
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Adding RPG Code IEE,

AS/400 Application Development

S EE O
Win1 Win2 Loglc Helo
Customer Master Inquiry | o ||:|

— —

S — - Global Area

Enter Customer Number: :

FCUSTMBIL | F E K D sk REMOTE
C CANCEL BEGACT PRESS
*Set on LR to t he program
C MOVE *ON *| NLR
C NDACT
C K \EEGACT Pr ess CUSFMT
* |locate customer in file
C CUST CHAI N CUSREC
99
C | F *1 n99
C ELSE

* Custoner was found, display update panel.
SHOMN N ' CUSFLDS

END

ENDACT

OO0

COpyright @gv VOPPY R VAJOETS Ay 14 Of 28



The LPEX Editor IEES

AS/400 Application Development

T3 CODE - C:\SubfileD\SubfileD.vpg Full View =

File Edit View Mctions Options Windows Help

- PI'Og rammable Row 76 Column 26 Replace

————+————1————+————2————+=———3————+————.-:]————+————5————+————E.————+————',-'————+———

* *
- ¥ Action . . : CHHNCEL ¥
— Color codlng e | *
* Deacrlptmn' Terminate when CLOSE selected from sustem pulldown £ J
or CAMCEL button pushed ¥
_ C CAMCEL BecACT
Promptlng C EVAL ¥InLR = #0n

- Help C ENDACT

+t-— ¥isualige RPG Language Sensitive Help - BEGACT [Begin Action Subro__. [ll[=] E3

It 'S the anual’ | File Edit “iew Go Communicator Help
I - - -
I . o e A 4 a2 il &
i Eachk Earwand Reload Hame Search  Metzcape Frint Secunt_l,l
] ' wthcn:nkmarks @_& Ll:uc:aticun:Iqugwin.-"fvdeilshE'l 2. htr#11002 LI @ wihat's Felated
— Shared with CODE/400 - zrciinse 5 mere 5 eoris 5 vevscos
R esult ;I
Code Factor 1 Factor 2 Field Indicators =

1 BEGACT [Part Event Wind
— SEU profl Ie fatre went natne nalieow

The BEGACT operation defines the start of an action subroutine. “When an
event for a part ccours, the action subroutine 1= called.

Factor 1 contains the part narme. Factor 2 contauns the event name. The

result field containz the name of the window containing the part. _lll
! | .
[ (=iB= | [Document: Done e B y
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Attribute Operations

AS/400 Application Development

Fixed form

Factor 1 Op-code Factor2 Result
Part GETATR Attribute | AttrValue
Part SETATR AttrValue | Attribute

GETATR & SETATR
Apply to the default (active) window

Op- code Fact or 2
EVAL AttrValue =
%GETATR(Window:Part:Attribute)
EVAL %SETATR(Window:Part:Attribute) =
Free form AttrValue
%GETATR & %SETAT

Can affect any "loaded" window

Copyright 3MdEyiRIEIPE 1IBM CORPORATION 1998, 2001, Java is a trademark YABIMGSIHEERR, Inc Page 16 of 28



Manipulating Part Attributes ===

¥ Customer Check

Enter Customer Number: ..

éCheck Statusé -

V4

-

GUSJOVERNO ~ MBEGACT  GOTFOCUS W N1
SHECKI T~ SETATR * PALEGRAY ' BACKCOLOR
)\ A ENDACT

C CHECKIT EGAGTN  PRESS W NL
C EVAL °. . CustNo = %GETATR(' W N1':' CUSTOMERNO : ' TEXT')
C EXSR NV, ReadCust
C | F "\ gecstatus = M ssi ng
C Errhsg DSPLY - BrrBox Err Reply
C ELSE .\
C | F CredSt at us = Good
c EVAL YSESATR(' WNL' ;' CHECKI T' : ' BACKCOLOR ) = *BLUE
C ELSE "
c EVAL USEFATR(' W NL' ;' CHECKI T' : ' BACKCOLOR ) = *RED
¢
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New Operation Codes ====¢

AS/400 Application Development

v
v

«

Copyright (BIPYRIELPP IBM CORPORATION 1998, 2001,

BEGACT
ENDACT
SHOWWIN
CLSWIN
GETATR
SETATR
READS
START
STOP

*TERMSR

begin an Action subroutine
ends an Action subroutine
creates a window

destroys a window

get part attribute value

set part attribute value

read subfile selected record
invoke another component
stop a component

terminate subroutine
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Changed Operation Codes = ==,

I S | E——

AS/400 Application Development

® CALL call an AS/400 program

® CALLB call a function

® 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
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DSPLY OP-CODE E===

I S | E——

Displays Dialogue box

Three styles 0 |
Irivalid customer number
*INFO *WARN & *HALT
Use Iiteral, fi9|d, or Message = o m— |

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

D ErrMsg Cc ..... "I'nvalid Custoner Nunber'
D Err Box M ..... STYLE(*HALT)

D But t on( *ok: *cancel )

C ErrMsg DSPLY Er r Box Reply

C | f Repl y=*ok
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RPG Functions Not Supported I =

® RPG Cycle
® WORKSTN files
® Host Printer Files

® Operation Codes:

» ACQ » MHHZO

» REL » MHLZO

» FREE » MLHZO

» NEXT » FORCE

» DUMP » SHTDWN
» DEBUG
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Program Source Structure = ===

AS/400 Application Development

H*
|:* } Define files > RPG IV Syntax
Definition D » 10 character names
Specs { D > Mixed case
_ D* » Keywords
All logic written in subroutines

or procedures Local input files
Special files

® Action Subroutines
® User Subroutines
® Sub Procedures
*INZSR

*TERMSR

*PSSR

*ENTRY

® KLISTs

Printer files
Local output files

TOOOUT ,00 ,0000 ,

One source file per
applicaton

*

*-Array data
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What about Subfiles? ==&,
Subﬂle Subf!le Sample Data Subf! — .
bl Subils Samplo Data b -1.| No subfile control
-1 | record
| Additional op codes
Clear
Reset
W e =L
" Exit | Select | Pefesh | Change | Delets IT - I [

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)

Page 23 of 28
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Subfile and Image Example

Product Inguiry |

Stock on hand. To digplay an image of the item, zelect the
iterm then press the SELECT puzh button, or double click the

itern

Mumber

badel

AS/400 Application

goon4g SF -1 3.90 -
goon4g SR -1¢ 1.7n
goon4g SR -13 4 .35
goons AF -1 c.ar
goons SR -110 4 .50
goons SR -11 1.78
goons SR -1¢ 3.5¢2 .
nnnils AR -1 110 47 — Praduct Detail
oool3 SR -110 155 .38
nool1s AR-11 156 &0 Fart nurmber
V- = kodel number
oool4a AF -1 43 .56
nonla AR-10 A .30 Wwholezale
oool4a SR -13 38 .28 :
oool4a SR -15 30 .60 R etail
gnols AR -1 15 .51 il .
Dlizcount
Cloze Select kMaore

o001 3

AF-13

$153.06

$192.78
* ‘res

= Mo

evelopment
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Subfile and Image Example (contd.) SE= S,

* Action . . . . : NEXT

* Description . : Get another page of records if any remain

* Di sabl e 'Next' buttom once all records | oaded
C NEXT BEGACT PRESS
C | F Loaded < MaxRecs
C EVAL Count =0
C DOW Count < PageMax AND Loaded < MaxRecs
C EVAL Count = Count + 1
C EXSR LoadRec
C ENDDO
C ENDI F
C | F Loaded = MaxRecs
C " Next' SETATR Di sabl e ' Enabl ed’

C ENDI F

C ENDACT

* Action . . : SELECT

* Description: Wien subfile record selected, set the inmage file

* nanme fromthe selected record' s data

C SUBFI LE1 BEGACT SELECT

C r eads SubFi | el 99
C EVAL | mageName = % ri nR(Prodl mrage) + '.BW
C EVAL %Get Atr (" SUBFDEMO : ' | MAGE' : ' Fi | eNane')
C = | mageNane

C ENDACT
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Event Action links ==,

AS/400 Application Development

)

*1 /-

i
o

K BEGACT —=—

SHOMY N W N3

ENDACT

[

BEGACT

SHOMY N W N

ENDACT ——
ultiple Links are allowed ‘
CANCEL BEGA §

SETON ...LR
ENDACT
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Built in source level debugger E = =TS,

EIBH Distributed Debugger
File  Wiew  Selected  Debug  Source  Breakpoints  Monitors  Window  Help -

YWY HWLE Y Y,

F i F

# cusmaint EXE:347 |

; O
Stacks  Breakpoints | modules | =l source | |
hread 1: EAADTSWINISAMPLESWC USMAIMNTICLUSMAINT vog
| Breakpoints | (m 284 C o Checkr  tmp30 len ;*
E|'W Line Breakpoints 285 C 'Custlanes' Getatr 'count’ listcol
L@ Source: CUSMAINT vpg Line 2886 * i . .
287 C Set breakpoints with double click
288 C 'Custha
289 C i Chain Cuztlane =
290 = C Mowe *hlanks twpiten_ |
291 C len Subst custna:l tmpiten
292 *
*! | >|| 293 @ C tmpiten I£GE tup 30
294 C '"Custlanes' Jetatr i 'SetTop
. 285 C 'posto! Jetatr *ELANES 'text!
onitors | Locals | storage | 2l | L. - -
. 297 C 7 .
| Expression... | =R | — ; Run to next breakpoint
e =1 299 C . .
--# CUSTNA= WS Mobiltelefon 300 . Step from line to line
Lo LISTCOUNT = 20 301 * Set to Ehe o v
i e Otep into called DLL's
. . 908 ’ Step over called DLL's
Watch variable content in 304 cood
. . 305 C '"CustlNanes DETATL L13TCOUnT ‘aBETLOf
monitor window ||| z08 C_ 'posto! Setatr  *ELANKS eext! [T
| 4] | b
+ | | Debugder ready... ‘|
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Many more features ===

AS/400 Application Development

e ODBC support
e Many subfile enhanceme
e Sorting of columns
¢ Changing location of ¢
e Each new release contai
e Additional Parts that co
e Graph part
e Calendar
® Progress bar, Animati
e ActiveX part

e Synchronization with RP
moment at RPGIV V4R

® JAVA source generatio
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Wide variety of built in parts

< Try different parts, like:

Radio buttons
Check boxes
Container

Calendar

Pop-Up Menus
Multi line edit

Copyright (BIPYRIELPP IBM CORPORATION 1998, 2001,

<

<

<

< Notebook/Notebook pages
<

<

<

I S | E——

“Warlowith " WWizzard

Server |Librany | File

Frotocol
|;" TCRAFP T SMA

| Fields | Rstfile | GUI

S EvEr _
Select Server Protocol to get List
of servers.
] I L QT EIEUE nest »
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Linemaster (USA) MAPICS frontend

v Product Structure

" Include Inactive/Deleted Components

AS/400 Application

ISi[=] E3

Parent ltem # |T'91'5 Revision IT
Description  [Treadlite Il Std.
Act Bal ltem # Description Qty Per RO 0O
A LSC-1027-8 Carton 2 15/16x1 116 x 3 5/8 1.0000 ([N |N
A LsC-1027-9 Carton W} Logo 18 34 <11 1/4x b 0100 ([N [N
D LSC-1056 FEERR AR Deleted Qooo (* | *
Al 11 |ILSC1075 YWarning Label EnglishfFrench{Spar 1.0000 |N | N
A LSC-206-56 Carton Label Treadlite Il T-91-5 CE 0200 [N [N
D LSC-227-11 FEERRRR AR st Deleted dooo (* | *
D L5C-227-4 iuiiaiaiealaiaiaialailaialaialaialalalalalalall 0 14 5 (1 dooo (* | *
A LSC-375-1b Polybaq [5 X 7] with warning 1.0000 |N | N
A 1 |[LSC-567-20 Y'ellow Pre-inked Stamp 0010 [N | N
A | 16 |LSC-793-2b Petrolon Grease Lubricant 0010 [N | N
A 9 |LSC-947¢ YWarning label English 1.0000 [N | N
A | 19 |4-475-P3 #3-32 Combo Head Carbon Steel .21 20000 [N [N
A | 15 |b14-N3 Interior 1.0000 ([N |N
D h1bh-B37 rARERE AR et Deleted Qooo (* | *
A | 10 |b15-CA Cover Steel 1.0000 [N [N
o | | .0000[N [N
Effective Date From: | To:l || Update Delete
Bage Up | Page Down | Erint | Copy BOM | Delete BOM Close

Copyright (BIPYRIELPP IBM CORPORATION 1998, 2001,
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Versatile (Australia) inventory sample

AS/400 Application Development

X |rventory - Mic

ft Internet Explarer

J File Edit “iew Fawortes Toolz Help

=10l %]

Filz Edit Help
—Mosition To / Select (%)
tem

Part Ma.

I De=scrigption I
I Reference 7 | Xll

J = Back -~ = - @ ﬁ- | QSEarch [3] Favorites @History | %v 5 - g
J Address I@ C\Documents and Settings)dausiMy Documents) ACE Inventary Bkl j G0 |J Linkz **
I'rﬁ Item Selection M=] E3 ;I

 fhbr Desc
I " Full Desc

Company

"

—Filter ———————

Category ? I X "E

Price Book 7| X I_
Cat. tem
D=kK 5825715
D=k S825717
D=k SE2E7T15S
D=k SE2ET1T
D=k B27EE5A
D=k B27SB5A
D=kK B2 7534,
D=kK B2 7554,
(i B27oH1 &
B2TaHIA

D=k

—Purchasing Descripti

Dresktop Bundles
G257-6924 (P40 15"

Eeft

|§, Item Detail =] E3

Fi |

Wiew  Help

H PLrchasing I Zelling I Pricing | Dizcounts I Stock I References I
— ldentification

Company |1—

tetm I PCHIT10

Dezcription I B287-694 (PI4007)& 15" Mon G54
Category ﬂl DSk P Desktops

Price Book lll

—Usage Tvpe Valuation Method {Each)
i+ Stocked & Marmal
" hon-Stocker = Component i+ LastPrice 22071999 I 00
i Service Select Date E | I 00
= Other -+ Jul, 1999 | 3
—Status Sun Mon Tue Wed Thu  Fri Sat ¥
i - 1 2 |3 aooo0
Cate tem Available 7
—"—‘ 4 |5 |8 |7 la |9 |10 r 0aono
Liate Price Llpdate:d ﬂﬁ 11 12 13 M4 |15 [16 7 .0ooo el
Date Cancelled l"' 18 19 |20 [ 25 |24 | [mers 0000
25 |26 |27 |25 |29 |30 | e I 000m

|@ Done

l_ l_ |£.EJI My Compuker

=
4
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San Marco (Italy) ERP sample

1 POOL ITALIA - Simulazione M.P.5. - M.R.P.

AS/400 Application

Help

Mumero Lancio

Data Inizio Pianif.

anmao |S|MUL¢ZIDNE DEL 05/03

540301 Proprieta ITMagazzinc:I 100

F'.-’-‘«HﬁMETHIl DATI Lﬁf-.NEIEII ORDIMI SIMULﬁ.TIl IMPEGNI M.-’-‘«TEHI.-’-‘«LII IMPEGNI TEMPD CARICO CdL. |HIS|MULJEZIDNEHEEINFEHM.¢. |

I SoloC.dL. Simulszione  [€Bafien | MD0%| -75% | -50% | -25% | 0 [+ 25% [+ 50% [+ 757% [00NS GBI Fiicalcolo Carico C.dL. Simulazione|

Centro Descriziohe Patenz |Um| Mr. ORE | Nr. ORE | Sett. Sett, Sett, Sett. Sett, Sett. Sett, Sett.
di Giorno Totale Prima | 1042001 | 11,2000 | 1242001 | 1342000 | 1472001 | 1542000 | 16/2001 | 17/20
Lavoro (Ore Periodi go.05 ga.05 go.05 ga.05 go.05 ga.05 ga.05 gg.05
402 |Piegatura 16 229.29 3315 32.00 4219 i
A02 |Wermniciatura caldo 32 21366 98,26 56,49
B0 léssemblagaio 4 933 96 287 77 G302 17646 | 14350 a7.id 83,23
701 |Collaudo 16 3263
804 lAssemblagaio 43 3478
TOTALE 367315 ROl den ™l rREM I RA1Rrl Rmagl Resarl w7anl o
«J P
I GiefizalBctaz o PBilanciamenta Totale Potenziale Totale
CdL | kch Descrizione Data ticolo D BILANCIAMENTO CENTRI SELEZIONATI
B02 (055 [Linea conf 1 1940342007 130001000 ELETTROPOMPE ]
B02 (055 [Linea conf 1 1940342001 3000100 ELETTROPOMPE
B02 (055 [Linea conf 1 1940342001 3000100 ELETTROPOMPE
B02 1055 |Linea conf. 1 19/03/2007 30007100 ELETTROPOMPE
B02 (055 [Linea conf 1 1940342001 3000100 ELETTROPOMP: S
B02 (055 [Linea conf 1 1940342001 3000100 ELETTROPOMPE
E02 055 |Linea conk. 1 1940342001 3000100 ELETTROPOMPE
ggg ggg t::z: Eg:: :II ::gjg%i%gg:} %ggg:} gg:ll EtE%%ESEBmEﬁ 0 107200 1172001 127200 13720 14/2001 157200 16/2001 177200
B02 1085 [Linea cnnf: 1 15/03/2007 30001002 ELETTROPOMP Periodi — —
E02 {055 Linea cant. 1 19/03/2001 [30001002  [ELETTROPOMPZ | Grtafcs | st ieic | Fotoaiertve | T60008 1o paenee oot 5760008

s - |
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VARPG: What You Need E===

I S | E——

AS/400 Application Development

@ Technical Environment

Pentium processor

128 Mb main memory (recommended)

il Disk space:
® VARPG uses 350MB when fully configured
L = Color display and mouse (recommend SVGA)
Windows 98/ME/2000/NT
@® Communications Options
= (TCP/IP)
i iSeries System
0S/400 V4R3 or later
—
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WehSnphere Development Tools for AS/400

Java

36l

LInc:ludes L/wu

No Excuse

s

CODE/400
For RPG, COBOL, CL, C, C++, DDS

For RPG GUI
VisualAge for Java for AS/400

For Java
Pro plus Enterprise Toolkit for AS/400

WebSphere Studio For AS/400

For Web sites and Web pages

Standard plus Affinity Toolkit for AS/400

VisualAge RPG

www. | bm cont sof t war e/ ad/ wdt 400

Copyright IBMTOD 1990 VARPG mrogucnion
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Summary =55,

v VARPG provides a complete C/S solution when combined
with CODE/400

v Create your own tools with the Plug in interface

v VARPG provides access to all GUI features with a built-in
direct interface and allows you to access Windows API's

v Use all new RPGIV features on the Client and on the Server
v Access data

v in DB/400

v in local ASCII files

v or with embedded SQL in all DB/2 supported servers

v in ODBC databases

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

AS/400 Application Development

Enjoy

Visuz:
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Page 36 of 28



