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Modern App Architecture

HTTP Application
Server Server

Servlet

e
T \ v v

Web browser ~
JSPs e Enterprise
Internet s System
Tier 1 Tier 2 Tier 3
Sample J2EE web application
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Today's Mode |

Buffe 5250 Screens

Business Ul -
o[ Processing Dl

DB Access -
[ ]

‘Program puts up screen, waits for
input

‘Program processes input, does
business logic

DB2/400
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eBusiness Application

RPG / COBOL arvle

Business_I I
Logic Java Ul _
Bean 4 Processing
DB Access il Welcome to ABC!!
Flesse complete Ba form

Customer Mumber

*JavaServer Pages (JSPs) for UI

»HTML tags for constant part
> JSP tags for dynamically substituted data
»HTML FORMSs for user input fields

*Servlets for UI processing
Java Bean encapsulation of business logic
DB2 UDB *Business Logic: *PGM or ILE procedures

IBM WebSphere Development Studio Client V6.0.1 © 2006 IBM Corporation
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Tooling for building modern applications

HTTP Application
Server Server

Servlet

‘ \ Y Java

JSPs Beans

Web browser

Interr. ot
|
WDSc => iSeries webtooling => iSeries 3 GL tooling
=>Pagedesigner =>Remote system explorer
=>Interaction wizard =>LPEX source editor

=>WebServices wizard =>Integrated Debugger
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What Are Servlets?

»Serviets are . . .
eJava classes (programs written in Java)
that run . ..
On an application server (eg, WAS)
»Servilets are called . . .
*By your HTTP Server software
*From other Servlets
»The input to Servlets is . . .
eUser-entered data from a Web page
»The output of a Servietis . ..
»Java Bean, passed to a JavaServer Page

IBM WebSphere Development Studio Client V6.0.1

© 2006 IBM Corporation
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What Are JSPs?

> A way of describing dynamic web pages

» JavaServer Pages (JSPs) are . . .
* Jsp files

» containing html tags plus JSP tags
» JSP tags. ..

* Allow dynamic data to be inserted into the static
HTML

> |SPs are invoked . . .
* By a servlet
* The input to JSPs are . . .

» Java Beans passed from your Servlet

* The outputofaJSPis. ..
» A full Web page, displayed to user

iSeries ADJBIT

IBM WebSphere Development Studio Client V6.0.1 © 2006 IBM Corporation
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Web Model

Servlet called by user or HTML FORM
*Web Server calls Servlet

» Servlet optionally reads input fields
Servlet calls Java Bean to get data
Java Bean gets its data

» From other Java code, DB2, RPG, whatever
Servlet calls JSP

url > Passes Java Bean containing data

request > JSP merges data with HTML => new page

IBM WebSphere Development Studio Client V6.0.1 © 2006 IBM Corporation
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Calling native programs from )Java
-

A brief look at:
IBM System i5 Java toolbox

= Using Program Call Markup Language (PCML)

IBM WebSphere Development Studio Client V6.0.1 © 2006 IBM Corporation
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Calling native programs from Java

HTTP Application ~ Java
Server Server Toolbox

Servlet

| Y~

i / Java
Web browser JSP Bean
S Enterprise
Internet System
Tier 1 Tier 2 Tier 3

Using the iSeries tool box classes to access native objects
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Java Calling RPG o

Say we have the following RPG code . ..

FCUSTOML3 IF E K DISK
DCUSTINFO DS

D Number 1 7A
D Name 8 47A

L ——*ENTRY PLIST D
<~e\ PARM CUSTIN

C Number Ar SETLL CUSTOMO1

C Number READE CuSTOMO1 9091
C EVAL Name = CUSTNA

C MOVE *ON *INLR

Pass in Customer ID and receive back customer name.

IBM WebSphere Development Studio Client V6.0.1 © 2006 IBM Corporation




ibm.com/redbooks \ International Technical Support Organization

Use PCML to describe program interface o

RPG/COBOL compilers create PCML
No need for you to write PCML

<pcml version="1.0">

<!-- Create a Data Structure -->
<struct name="custinfo'>
<data name="Number™ type="char" length="7""
usage=""inputoutput™ init="0014400"> </data>
<data name="Name"* type="'char” length="40"

usage=""inputoutput™ init=" "> </data>
</struct>
<!l-- Program getcust -->

<program name='‘getcust"
path=""/QSYS.l1ib/FARR. 1ib/GETCUST.pgm">
<data name="'gotback' type="struct"
usage=""inputoutput" struct="custinfo"> </data>
</program>

</pcmI>R Program Call Markup Language (PCML)

IBM WebSphere Development Studio Client V6.0.1 © 2006 IBM Corporation
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pubdbrIcC static vora marn(scringlj argv)
{
AS400 as400System = new AS400(Q);
ProgramCal IDocument pcml = null;
String msgld, msgText;
Object value = null;
try {
System.out.printin(

"Creating ProgramCallDocument for GetCust pgm.');
pcml = new ProgramCal IDocument(as400System, "GETCUST'");
boolean ok = pcml.callProgram(*‘getcust’);
System.out.printIn(’" rc is---> " + rc);
it (lok)

{ /7* Retrieve list of AS/400 messages & display them */ }
else
{
value = pcml.getValue('getcust.gotback.Name');
System.out.printIn(Customer name: " + value);

} catch (PcmlException exc) {
System.out.printIn(’"*** Call to getcust failed. ***");
System.exit(0);

3

m System.exit(0); I
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Web Application

» Standard Web App folder structure:

.
N
(11
(11

I—
(€N

IBM WebSphere Deveiopii

+Web application folder (root folder)
+source

—all non-deployed files (java)

+WebContent : .
_?AME _\I/_\fblf’i\:le:s (html, jsp, gif, ...) RSN
+ =

—MANIFEST.MF maps dependent jar files in other Web apps

+theme
—.css style sheets

Web application deployment descriptor:

+WEB-INF »identifies servlets, security, env vars, mime
—web.xml types, key pages, external references and

session configuration info
+classes Jon oo B

—Java classes of this app (usually generated)

ErEevvivee=em

10
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erms: Web Application

> EXampie Vve ppiication
+accounts

+source
+WebContent
—index.html
+receivable
—pagel._html
+payable
—pagel._html
+META-INF
—MANIFEST .MF
+theme
—corporate.css
+WEB- INF
—web . xml
+classes

IBM WebSphere Development Studio £ %e t\ 5.2.1 © 2006 IBM Corporation

www.mydomain.com/accounts/receivable/pagel.html

www.mydomain.com/accounts/payable/pagel.html

ibm.com/redbooks \ International Technical Support Organization

~Web Archive Files (WAR)

*One file containing

e
J2EE »Whole folder structure of Web application
1.5 »Including web.xml file

» Optionally including source

*Used to

»Install and configure Web application in an application
server

+Web application folder (root folder)
+source

—all non-deployed files (java)
+WebContent

—all Web files (html, jsp, gif; ...)

+META-INF

—MANIFEST .MF .
+theme

—.css style sheets E]
+WEB-INF

—web.xml
+classes @

—Java classes of this app (usually generated)
ib

" —Supporting classes and jar files MyWebProject war

IBM WebSphere Development Studio Client V6.0.1 © 2006 IBM Corporation
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> Enterprise Arcnive rles

*One file containing:
J2EE »Zero or more Web Archive (war) files
& »>Zero or more EJB jar files
»A J2EE deployment descriptor
Spec *Used to install and configure:
»All pieces of a J2EE Enterprise Application
v'Web application plus EBJs plus EJB clients
»All Web applications for a Web site (say)

— q
e E
—all Web files (html, jsp, gif,.)
VETACINE —— #
CuniresT e
s "
+cl

EJB

ler)

l

@

HIEB-INF
—vel

—css style sheets
s
~Java classes of this app (usually generated)
+lib —
—Supporting classes and jar files /

IBM WebSphere Development Studio Client V6.0.1 © 2006 IBM Corporation
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WDSc Web Tools At A Glance

» Web projects

v Created with J2EE-defined folder structure for Web Applications
v'Superset of Java projects (so contain all Java Tool support too)

» Automatic creation/maintainence of web.xml file

» Editor support

v'JSP and HTML files
v'Support for creating, validating, editing and debugging
¥ Including WYSIWYG PageDesigner
v Custom JSP tags (taglib) support
v'based on the Sun Microsystems JSP 1.1 Specification

¥'Images and animation
¥'Cascading Style Sheets (CSS)
» Import/Export from/to a variety of sources
v HTTP/FTP/WAR
» Link viewing and management
v Converting links, flagging broken links, and fixing up links as linked
resources are moved or renamed
» Wizard for servlets, Web pages from DB or JavaBean
» Integration with WebSphere Test Environment

IBM WebSphere Development Studio Client V6.0.1 © 2006 IBM Corporation
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Web Projects ——

*One of the project types in WDSc

»With its own perspective
»With its own "new" wizard
»With its own set of tools

*Created with J2EE folder layout
*Created with simple web.xml file

» Automatically updated as resources are created
»Has specialized web.xml editor

= 'eb - IBM Rational Software Development Platform
dit Mavigate Search Project Rum ‘Window Help

SV i Project. .

A
Zlose ChtlHFe
Close &l ChrShift R

[~ Dynamic Web Project

B chatic Web Project

| | trl+5 [ Falder
W Gave s,

£57 HTML{EHTML File

IBM WebSphere Development Studio Clier © 2006 IBM Corporation
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\Web projects
New Dynamic Web Project wizard

Creste a standalone Dynamic Web project or add it ko & new or existing Enterpriss Application project. [ °

@ New Dynamic Web Project

Dynamic Web Project

<gack | mext> |[_Fnsh | cancel |

== |

| =l

Name: [ orderenery )

Project location; | Cr\DocLments and Settings\AdministratorMEMy ationalsdps Ol Browse... e ARt L A T Lc Select template for|
Fide Advanced << o $:> web pages
Servlet version: [2.4 =] thiz Featurs to have a Co5 file generated for = |
Target server: |webSphere Application Server v6.0 x| mew. e o

¥ idd madule ko an EAR praject

EAR project; | orderentryEAR | mew. T Ve,

Context Root: | orderentry L3
sttt AUtoMatically Select features =

associates with a being used in this :
supplied EAR file for web application |z

easy al_J'fO'Cfg Of | e e ——=— —
Application Server ]

<ok | we> | [omen cancel_|

IBM WebSphere Development Studio Client V6.0.1

© 2006 IBM Corporation
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H @ web - 1BM Rational Software Development Platform
e l!rolec S File Edit Mavigate Search Project Run Window Help
| i = J%“Jn%JBI\A‘A”AW
[fere s

[#l-l{g Enterprise Applications =
([ Application Client Projects
- Connector Projects
L& EJB Projects

-5 Dynamic Web Projects

To create a new web project S o
Select New Dynamic ke

£ 2 Deployment Descriptor: orderentry
W b P - t - W b -6 Servists )
e roject in We 7% s
- ¢ Fiter Mapping
perspective e
% Listener
483 struts
(8 Java Resources
(= WebContent
= = [ (= META-TNE
Web application structure St
(= iSeriesWiebCamponents
S Master.css

Is created from information e

. . . & b
ibm-web-bnd .xmi
provided in New Dynamic
WL Taglib.Hd
- - struts-bean.tid fu
Web Project Wizard
struts-html,Hd
[ struts-logic.Hd
struts-nested.td
struts-template.td

2] struts-tles.tid
@ web.zml

IBM WebSphere Development Studio Client V6.0.1
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Web Tool for iSeries o

<+ Wizards to help create iSeries
RPG/COBOL web applications

i Interaction wizard to build web application

= WebService wizard to build an iSeries
WebService

= JCA wizard to build an iSeries Java
Connector Architecture (JCA) connector

IBM WebSphere Development Studio Client V6.0.1 © 2006 IBM Corporation
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An interaction

IBM WebSphere Development Studio Client V6.0.1 © 2006 IBM Corporation

15



ibm.com/redbooks \ International Technical Support Organization

Build this simple interaction

Fi ot W s i wam o e et

Input Form Customer detail

CUSTNO. 0010100
CUSTNA: Meridien Electronics Limited
REPND: 43443

1

CONTAC: Alftedo Bayogne

CPHONE: zoﬁaswusﬁ

CFAX  206-865.403
10423 SE 30th Placs

CADOR 23
E levue, WA
N A
P
2PLo; 1
submit | R
u
e
S
tA

SEWIE

RPG Program
To access

IBM WebSphere Development Studio Client V6.0.1 © 2006 IBM Corporation
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Using the Interaction wizard o

4+ Steps involved
4+ Create a dynamic web project
+ Create Runtime configuration
w iSeries server
= User id/password
« Library list setup
4+ Create Interaction
4+ Input screen

4+ Program interface (PCML)
4+ Qutput screen

IBM WebSphere Development Studio Client V6.0.1 © 2006 IBM Corporation
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Create a Web Ero'!ect .

{@new Dynamic Web Project x|

Dynamic Web Project
Create astandalons Dynamic Web Droect o add it o 3 new o existing Enterpise Applcation profect. Le

& New Dynamic Web Project X
Features
lame: [Fistwebisppicaton Seloct a Web Project feature, A featLre can provids additonal fnctionalty for the Web Project. L p
Project location: |7 or' rationalsdpti O Browse...

Hide Advanced << Weh Project features: Description:

| [ seectthis eature to have a Co5 e generated for <]
servetversion: [2.4 i o polcy For C¥5repasts. | | Your project
Target serveri - [Webschere Agplcation Server v6.0 ] Hew.. [ orino 50O Hedator
I 6L support with J5F
9. Add module to an EAR projec, L EGL support ith J5F Companenk Interfaces

twith Legacy Web Transaction

iseres W) Corparents Tag Lbrary
Struts )
7 Relational datahase runtine

EAR project; | MyFrstiebipplicatanE AR | hew. ('

Conkext Reat: | MyFirsttiebApplcaton \
[ Web Diagram
™" Add support for annotated Java cesses £} 0] 2P TaLibraries
N ext 1359 Standard Tag Library
[ Uity Tag Libraries I
0 CrystalReparts

[ Enterprise Faces Components:
{m ROV

ot ([ nets ) Fnsh el |
TSe——""

A (IEEE) RN
—

here Development Studio Client V6.0.1 © 2006 IBM Corporation
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Using the Interaction wizard —

v’ Create a Webproject

+ Create Runtime configuration“
© i1Series server

w1 User id/password
= Library list setup

4+ Create Interaction
4+ Input screen
+ Program interface
+ Output screen

IBM WebSphere Development Studio Client V6.0.1 © 2006 IBM Corporation
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Created Dynamic Web project:
= MyFirstWebapplication
Now create the runtime environment

*Information used at
runtime by all generated
Web servlets in this Web
project

»Name of host containing

*PGM or ILE Procedure
»User ID and password for

NEES
RunTime
configuration!

signing on _
»>Library list to set for wn
*PGM/Proc job S ouine 55 Tt [page el it [P = 5

A outling is not avallable.

IBM WebSphere Development Studio Client V6.0.1
L |_L=2 MyFirstWebapplicaton

=L £ IR Y P L TR
> iSeries Web Host Information Wizard

@ i5eries Web Tools Runtime Configuration
Eemligure Autheitic ation
iy b 8t ad sl mtbacticarn

o Contigues Runtinee Drvironmaent

ol of Borins ek

Runtie bwary kst
wteary; [

Lrary 1
[ *Last

Current lerary: [ “LSAPIF =l
commard:

M resourcegterences [ fidens Toben Beinrcs Fefeee = e pr—
et grosecen
N . T
Entry po: [ e o |

[ wse, ™ " .

g

IBM WebSphere Development Studio Client V6.0.1 © 2006 IBM Corporation
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Using the Interaction wizard —

v Create a Webproject

v’ Create Runtime configuration
v’ iSeries server
v User id/password
v Library list setup
4 Create Interaction
4+ Input screen
“+ Program interface
<+ Qutput screen

IBM WebSphere Development Studio Client V6.0.1 © 2006 IBM Corporation
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File Edit Source MNawigate, i Project  Rum  Window Help I Link with Editor
Ici-E& | | B I U & & C
[Ferers = s

2 Project Explorer 32 _Gallery |

‘& Enterprise Applications -
([ Application Clisnt Projects
(. Connector Projects

(& EJ&Prajects
o

To ensble the iSeries Webtooling detasiled runtime af
<P DT_FL TAILE</ par
<param-valus>true</param-value>

context-params

context-parsm-
<description>
Program type:</descriptions
<parem-neme>DT_PROGRAMTYPE</ paraom- name>

“@, web Diagram
=Ry Deployment Descriptor: MyFirstwebApplicaton

£ Serviets <param-valus> *SRVPGM</ paran-valuss
51 €% Serviet Mappings </Context-param>
2@ Filters <context—parsm>

. Filter Mapping <description>

Message resource for message

T security P rmme \\ch.xml content changed:
/”e Listener <param-valus> WISLABXE/ MYHIGF
@ Struts

</contexc-params Added iSeries server

eontanc parems
<deseriptions i f | i
Use iSeries Message File</d= ln Olmatlon
oo mtmeUDT U8R TSERTESHS)
<param-value>true</param-value>
</oontext-param>

(# Java Resources

(= webContent

(= META-INF

o= theme

= WEB-INF

(= classes

= b

[El ibm-web-bnd.xmi
ibrm-web-ext xmi
TWCLTagUb td
struts-bean.tid
struts-config. xml
struts-html.tid

i strutslogic.Hd

B struts-nested.td
i struts-template. tld

<context-parsm
<description>
iSeries program call host name</descriptions
<param-names>WDT_HOSTNAME</ param-names
<parsm-values> TORASBCC</ param-valuss
</context-pacam>

<context—parsm>- -
4] 1 >
Security | References | w5 Handler | Pages | variables | wS Exte. .. | wS Binding | Extensions |source | 23

[Properties | Quick Edit | Servers | Console | 8 Colors &3 _Problems | Series Comman... | Palette| = |
I & 1

=
= hdll—— = -

IBM WebSphere Development Stu

IBM Corporation
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Coeratntam  [Bedrdeas e et ot

mm—ml[:--hm I

Dova package frehs; [ oo b ettt

Fmeroan [l

T s Generate input and
" et s s output Web pages

Accept default page
names

T Garerin rouiusing pagen s » e Vemgiars

IBM WebSphere Development Studio Client V6.0.1
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Web Interaction Wizard

» Two modes to interaction wizard:

*Generate input/output Web pages
»Given the parameter description of the API to
call (In this sample we are using this mode)
*Generate mappings
» Given the input/output pages
» Given the parameter description of the API to
call
»Given the mappings
v'between input parms & input fields
v’between ouput parms & output fields

IBM WebSphere Development Studio Client V6.0.1 © 2006 IBM Corporation
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@ Web Interaction - CustomerInquiry

Specify the Input and Dutput Parameters for your iSeries Host Program

Use this page te define the inpuk and output parameters for your iSeries host program.

% Use an iSeties program or procedure

Program call definitions

aza I

Synchronize All

lel>

" Use 3 Java bean

Add Pragram.

@ tmport PCML

PCHL File

‘¥ou can import a skandalone PCML file or directly from COBOL or ILE RPS source code.
Select PCHL File From: [RematesLocal File System =
A C:{Dacumenks and Settings|Administrator TBMirationalsdps. Ohworksp.
g Select programs or structures o import Trez view of PCML File
Froaram /P A shcsTRuC T L caro Y 5|
) G  GETDATA = § GETDATA
CCSID of entry pr &8 cusThO!
Return type: )¢ CSTRUC (CSTRUC)
Parse order i g CUSTHO
CUSTHA
£ REPNO
CONTAC
Thread safe: &)
CPHOME
Source |ocation: @
W | Assodiate this

Deselect Al

»Press import
»Select member

»PCML interface description gets
generated

ibm.com/redbooks | International Technical Support

RPG IV Program GETDATA

FCUSTOML3 IF
DCustnoi
D*

NOTE: Parameters to be passed

1ike(CUSTNO)

extname(customl3:custom01) I

I D CSTRUC
1eld2

D return

parm custnoi

parm cstruc

parm return

custnoi

0Oo0 000000

IBM WebSphere Development Studio Client V6.0.1

—rrr—— o
chain customi3
if *in50
eval return="CUS0001 " + CUSTNOI
else
eval return="0"
endif
return

© 2006 IBM Corporation
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iISeries Web Interaction Wiz

OO — : » Make changes as required
- HE & | M%) 6| Jd D

ez g-HES | E-19 5 * For example if calling a

e e s program instead of procedure in

service

¥ Use an iSeries program or procedure " Use aJavabean

Progrsm call dsfinitions addFrogram... | addParameter... | add structure... |

*k t .
Edit Program
alias: [eTDATA
Frogram Db)ectﬁ GETDATA Browse.
1 =

Library: *

Program type: e

Entry poink: Erowse.

CCSID of entry poink:

Return type [oid =l
Parse order: [CSTRUC
[FEEDBACK. L
]
Thread safe: [raise =
Iocation [ J3 (R
7 | ngfcizte this program with the interaction
gE——
»Associate program GETDATA with Changes appled o[} cancel

this interaction

» Adjust program information
> Next step
> Adjust parameter information

ibm.comiredbooks | International Technical Support Organization

D, IBM Toronto

| &

©Web Interaction - CustomerInquiry

Specify the Input and Dutput Parameters for your iSeries Host Program

Use this pags to define the Input and oUput parameters for your iSeries host program Change program interface
I —— e vaben |3 information:
Prosram ca dafinkions TSN | 2 (npUt parameter

“Yoms e ® Customer number
= e | I— e

L]

@B e o i =l "Output parameters
® Structure
®[Feedback

Length:

Usage: input

il

Initial walue:

I Advanced..
Shecify database reference field Speciy. . | Synchraice |
Show database Field definition S, |
In t. Synchi All
D=k = K cancel
Next
<gack | weer s [ Foen || canesl |
IBM WebSphere Development Studio Client V6.0.1 © 2006 IBM Corporation
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— |

2|0 RSeS| 78
4# Teb Interaction 5 x|
Desibn the Input Form Select input parameters to Q
Specify the page properties and the input parameters that t prompt user for, in input page ®®
Input parameters:
AE® custno Move up Il‘lput FOl‘l‘n
Propert: | value | | _Move down |
bel:
bt st 2 ustno :
iraes b e | Immediately see
sze: 7 results of
Marme in Session; cuskna B .
o e tailoring
So B I, false A parameter and
o] page attributes
Tailor Propert | value
. Page Title Input Form
attributes of | R B o
generated Field Color m 00,00 |
prompt per
parameter
|
or attributes of 0
inpu'[ page <Back mexts |[_Frish | Concel
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BRSO E [ ¢

Design the Result Form

Specity the page properties and the outpuE parameters that the generated eb page wil display to the user as output.

“@

Select output parameters to
display in output page Customer detail

Immediately see

Halicust.czrio CFAX I’E‘Sfu|'[.S of
T | O afffeedback. CADE. '[a||0r|ng
ailor e
attributes of CCOUNT parametgr and
enerated G page attributes
C et il CZIPLO,
g EBackground Color RGE {244, 49, 72}
prompt per | R Reeoioses)
parameter
Y
7 —

<Back et s N o J) Concel
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You are done! What's Next?

iSeries ADJBMT

®\What did you do so far?
/Created your Files on the iSeries
/Created your RPG Program
/Created an 'iSeries Web Interaction’ to link your
program parameters to the input page and output page
/The input page was generated for you
/ The output page was generated for you
® Next?
» Run locally to test your application Or
» Publish all your files to the iSeries server

IBM WebSphere Development Studio Client V6.0.1 © 2006 IBM Corporation

ibm.com/redbooks \ International Technical Support Organization

WDSc: Run On Server

» Run On Server
*Now this is VERY COOL!

»\When ready to test your Web app
*Right click on initial html or jsp file
*Select “Run... --> Run on Server"'

*Wait for the magic...

> Your Web application will run!

*Opens Server perspective
»Publishes it to built-in copy of WAS
»Starts built-in copy of WAS
»Brings up a Web Browser
»Runs your application!!

IBM WebSphere Development Studio Client V6.0.1 © 2006 IBM Corporation
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@ web - 1BM Rational Software Development Platform

File Edit Navigate Search Project

Fun  Window Help
I'cr - 18 | &% |8 2 u & &
RSR[5

New

Ready to test

open

(. Connector Projects Open with v

(@ EXB Projects

- Dynamic Web Projects
(=122 MyFirstiwebapplicaton

[E Web site Navigation

v<)>.. ‘Web Diagram 3 Delete
;. \%, Eslz\lﬂs‘fmant Descriptor MyF.,w Use "Run o
TRl e
Ge erated *- (= META-INF w‘i
files % g 53???.« o Refresh

test

(= classes

= b
ibm-vreb-bnd.;
ibm-web-ext. xmi

5 1 Run on Server...

IWCLTagLb. tid Profile M.
struts-bean.tid Deplay
struts-config. xml Team r
struts-hkml.tid Compare With >
struts-logic.td Replace With »
struts-nested.id Link Litities »
- [E] struts-template tid — 5
i i:‘;t_i"::“'t'd Page Templats >
Gsswiord rties  Al+Enter
=
[ ClstomerInguiryResults. jsp
[ errar.jsp
& logon.jsp
- Ba messages.Js
Py FirstwebApplicaton. peml
% wdb400br.js
%), CustomerTnquiry wit
= ¥ MyFirstwebapplicaton, rmperal =i}
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e wreers  Wels lrnsars - Welsphere Drvelopment Studis Chent Advancrd [t o iSeries
Fe Edr NevoMn Sewch [Eroect | Bun Wikt

¥ = LE]EY |-

= =

L al g S ||
= [t o ot S0 o

Input Form

custno; [0010100

T Cumtonmingaheaas Feset |

Input page in
the built-in
4 ! browser

Use Page
Designer to
finesse

generated

daBo1l14

m |- .'_:

Using WAS test environment . VDT T Byt gl Yorv
Console entries can be viewed Viniceup 1 EMVEDIBOL: TNAFicetebinpiioesiens 1/BYPArareaAngiiaatisn)
in console view i R A S e

atm.util.Propectylesasgepascurces Enicializi
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IS -Baae|Ew| sy a-08%-||7(|@mmxec-o -
| [ 25, Mavigator o2 o | HF|P - x | ] Welcome w x|
-1 DayCFweck | reees 0&0, do
= -T2 DefaultEAR [Fite:s £l
@ || 5122 MyFirstwetapplication
El G5 Javasourcs -
| O wescomen: Customer detail
- META-INF
[} - theme
= G wemaNE CUSTNC: 0010100
— B changepassword.isp CUSTNA: Meridien Electronics Limited
Bl customerInguiryInput. jsp QEDI\IC) 42443
B CustomerInauiryResults.jsp P
B cmor op CONTAC: Alfredo Bayonne Application fetched data
%Ingnn.lsu CPHONE: 206-865-4027 f datab
) Wytretiobapplication per CFAX. 2068654037 rom database
<0 wdeanobr js CADDR: 10422 S E. 30th Place
"B Genan CCITY:  Bellevus, WA
websettings CCOUNT: US.A
% website-confia CZIP: 98007
CustomerTnauiry. it
(5] MyFirstwebapplication.mpcml CZIPLO: 1
& mystrunz0r Output page
I mystrutsEAR : e
e in the built-in
128 ourcompany IEAR.
-1 pS14 "
&5 pa actens browser
[-125 PS14EAR
-1 Phone_db_project
-1 ProjectS01 Done
B35 Servers
fo =) —1| & console [myserverZ (webSphere vS.0)]
% Server Configuration ~ x ||[[Z/5/04 17:41:20:365 EST] 4eScl314 ApplicationMg L USVROZZ1I: Application startec
=-C servers [2/5/04 17:41:20:425 EST] 4eS9cl314 HrepTransport & SRVEO171I: Transport http is
-] myserverz [a/5/04 17: 1: 4e2cl3ld HropTransport A SRVEOL71I: Transport https is
Ealf my [2/5/04 17: 1: 4eSc1314 RMIConnec tord A ADMCOOZET: EMI Connector avai
[2/5/04 17:41:21:907 EST] 4e9cl3l14 UsServer A WSVROOO1I: Server serverl opel
[2/5/04 17: 1527130d WUebGroup I SRVEO180I: [MyFirstWebapplical
[a/5/04 17: S 15271304 PropertyMessa I org.apache.sStruts.util.Propers!
[2/5/04 17:41:35:056 EST] 1527130d PropertyMessa I org.apache.struts.ucil.Propert
[2/5/04 17:41:35:116 EST] 1527130d PropertyMessa I org.apache.struts.util.Propert
[2/5/04 17:44:53:240 EST] 4e=31ld3le WebGroup I SRVEO1S0I: [MyFirstWebapplical
«l 1
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WebSphere Test Environment
————————————————————————— SO

A full copy of WAS 6.0 is embedded in the IDE

»Integrated with Server Tools to enable instant and dead-
easy testing of Web projects within WDSc.
v'Standalone all-in-one testing
v'No dependency on WAS installation or availability
v'No dependency on an external database
»Provides the ability to debug live server-side code
» Supports configuring multiple Web applications
»Supports multiple servers that can be configured and run at
the same time
»Provides access to the profiling feature that is available in
the workbench
»Provides the ability to version Server Tools server
configurations
»Provides access to the WAS Administration Client

IBM WebSphere Development Studio Client V6.0.1 © 2006 IBM Corporation
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*Web components:

FP  Format Table Frame Page T

. | E... kg
Visual Control Tags LG || | # s
(VCT) DI s :
°Tag library defined by: 2 = 25t ;
>Www.sun.com @ = [ Iable... kT

= Horizontal Rule
i

*Extendable

Earm and Input Fields

JZ2EE Mavigator

&l Gallery
=8| Image

[} Layolr eon

Line Break, .. CtrH-Enter
Special Characters...

Mon-breaking Space Chrl+5hift+5pace
File...

Keyword. ..

Date and Time. ..
551 3
Cthers [3

IWCL:WTEXTENTRY = X

seneral |Dats | Events | styles |

4§ web Components x|
Mame: custno

[1] Label Text Entry attributes
[EButkon Size: 7|

Initial state: [ Disatled

7 tmage Button / " I Resdory

@ Attributes DWCLIWTERTENTRY ~ X
[ comba Box Crertation: | (Defauk)
celection Box Initial value: Generdl hData | Events | styes | =
Tool tip: Lengti:
] Check Box ety | P al places:
ETBXt Area Tab index: et data attribute from iSeries database
(' Radio Bukkon Group | Qatabase Reference: | Get.. | Synchronize
Laksel
Image Label position: [ Top
@, ke = | | Getlucalesenstivenalizs fromy [hest systemvalies. <
Hyperlin Attributes | Styles | Thumbnals :
Dl sl =
£ Table : ipre
Subfile capabilities
Formatting: | Define:..
Of | Canicel |
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Struts -

@Web Interations are Struts based!
4+ Struts environment
+ Simple Struts application
+ iSeries Interaction and Struts

IBM WebSphere Development Studio Client V6.0.1 © 2006 IBM Corporation
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Model

Struts
Framework

Logic!

=

JSPs & HTML:

Traffic Controller
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Simple Struts application s e

Web diagram of a simple Struts application

Action
Invoke logic to compute weekday
Provide forward info to choose which page gets shown next

indgxl.isp\ Output page for weekdays
~ B .-

Input page

Form for date input

fcomputeRay,
o
Form bean output_sunday.jsp
Contains values from k
forms formBean

Scope = request

Output page for Sundays

Input is date, output is day of week for that date
or if the day of week is a Sunday, output is a special Sunday page
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=>Determine weekday from date T
o B * | S0neinputpage ek S

= Two different

i Output pages

gl Struts-config file N
) <action- ings>
1;1;( <:zt§:alr:%§%i%gnfean" path="/computeDg}"
type="com,ibrmeeayofweek.actions.CogfiputeDayAction”

input="in
e . T <forward name="8tttess" path="/output.jsp">
ki = </forward>
http:fflocalhost: 9080{DayOfWeekfindext . jsp <forward nam 3 " path="/index1 fept
</forward> ' Welcome X
MDEX1 <forward name= h="/outpu Mstrdenyjepiesyofeekicanpltzpay do
</forward>
month [12 ] </action> Sunday Sunday
day IS Define in the Struts config \
vear  [1846 flle
Reoet Which page to show It IsyA Sunday Wonderful

The action just
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Page designer tool —

*Page Designer for JSPs & HTML
*Frame wizard
*WebArt designer
*AnimatedGIF designer
*Spell Checker
*HTML validator
*HTML to XHTML converter
*Attribute dialog

sLink utilities
0 fix broken links
0 Convert links

IBM WebSphere Development Studio Client V6.0.1 © 2006 IBM Corporation
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r—agebesigner - .
s
| % - i L 3w - BT T R e

@ project Exlorer £2 4 [ 8% = =0 2 o)

“iProject Navigafor Bty vt Examy Three Frames

yemank Dseriphie: My P ctwsbagphe st —

Input Form

¥eCustomer Inquerylnput lsbel_Enter_customer_munber |

“& Attribute editor

=0
—— ] Tae e = |
. 1

2 ot oo syt o
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Frame tools

Set attributes of selected Frameset

x
Frame tree: Size - cols:
FrameSet Yalue Unit .
e W pSet attributes of selected frame

l & Frame Attributes x|

~*¥our Colntra,html
frane tree! URL: MerufMenu b .
= FrameSet
The. bt Frame name: | menu e

[ Frameset I¥ Mo resize on barder

Menu. bl - scralbar: (Auta) -
“fourColntro.html
‘ Herizontal margin: | 0 pixels
Show barder:
Vertical margin: |0 pixels
Border widkh: | oo
Pty

Border
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WebArt Designer

Wizards for Logo/Button/PhotoFrame/Rollover

¢¥¢ Untitled - WebSphere Studioc WebaArt Designer =101 ]
File Edit Wiew Object Tools Help
| vEEB| e Xk - -y EoEewerena]| | Heco| @mye
o= wo X [ =
25 weban Gallery | @ Gallen | L =
= 5 @
Button Rollowver Shapes A I~
Text & O- Button wizard (Select Sh: 1/2 x|
— o utton wizard (Select Shape - 1/2) X
.
- & A List
|
3‘ s
Btews | DX || o P I
ool [il=3 003 &
amwl awl2 badge01
. S - <11 0|
teplce | NEWS | |Shaw/ ] —
004 nos 006
Setup Insert 4

For Help, press the [F1] kev. < Back | et > | el | Help |
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» WebSphere Studio AnimatedGif Designer - bookbinding001an100.gif =] 5|
File Edit “iew Effect Play Window Help

|lozmaa

L4 BRXE o~ FEEaEs s |
— NE®®

Altribute 1: Image 2 Image 3 Image 5: Image

4| __>|

Far Help, press the [F1] key. |T0ta| number of images : 8 (5,500 sec) S
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Running the improved application

2 dex.html - Microsoft Internet Explorer P ] 4}

Fle Edf Wiew Favorites Tooks Help | 4

@k - 0 - [x] [&] D] S seerch 5l Favarites @A tedis @ﬂ £3- - )8 a3

address [{&] hitp://localhost  9080/MyFirstwebApplicaton/indes. html Fostory :l' &
History

IBM WebTooling
CINNT Example

Customer details

Customer number: 0010100

. Customer name Meridien Electronics Limited
Othiey Coutent

Rep number, 43443

Contact name Alfredo Bayonne
Customer phone:  206-865-4027
Customer fax: 206-865-4037
Country: Us.a

Zip code: as007

Zip code location

[&] Dene [ [ [S3Lecalintranst v
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AGENDA

iSeriss ADJBM.T

& WebSphere Development Studio WDS V5R4

& e-business primer
& AD Model, traditional and web
& Web Applications
& Mixing Java and RPG

@ Introducing WebTools for IBM System i5
& Web projects
Interaction wizard

@

& Page designer

@ Web Service wizard “
& JCA wizard

IBM WebSphere Development Studio Client V6.0.1 © 2006 IBM Corporation
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Web Tool for iSeries

(Series ADIBMLL

4+ Wizards to help create iSeries
RPG/COBOL web applications

= Interaction wizard to build an RPG web

application

* WebService wizard to build an iSeries
WebService

= JCA wizard to build an iSeries Java

Connector Architecture (JCA) connector

IBM WebSphere Development Studio Client V6.0.1 © 2006 IBM Corporation
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Webservice overview

=>»Industry standard
= A way to interchange data in a non-proprietary way
=> Self-contained software components, with a well-defined interface

=» The interface describes a set of operations accessible over the internet
= UDDI Universal Description, Discovery and Integration

= WSIL Web Services Inspection Language

= WSDL Web Services Description Language

= SOAP Simple Object Access Protocol

Web Service

Business
Function

ibm.com/redbooks \ International Technical Support Organization

Web Service and IBM System i5

=>»Describe the Program interface that provides the Service

= Newin 6.0.1

= Web Service Wizard in WDSc generates

=> for a given program source member on IBM System i5:
=>WSDL to describe the service interface

=>Test client to test the Web Service uoDI ‘
| - | wsiL
ilg RIS
Publish {"”WD Discover

Provider | Requestor

Web. SoAP
aarvk 3 *j——{ Client A

Legend

References 1o service descriptors
Pointers to WSDL documents.
- Originates from

IBM WebSphere Development Studio Client V6.0.1 © 2006 IBM Corporation
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Create Web Service for RPG

=>InRSE:
=>» select member e

Revien your d make dngto th

page.
=>» choose Web Service wizard
Jﬁ:A i NM.UA‘J_’;_T.:) st -Rj/pwj;; T f ram Weh Service K|
[V Start Web service in Weh project
o] "T‘L'I‘ G_,:f'” I'LaunchthewabswcesExp\avevtapubhshthwswabswcekwaunmegwstvy
R R |
Es ™ Generate aproxy
@ E ’—Chentumxv—
=

Invoke wizard

7 Test the Web ser
™ Monitor the Web service

I Overwite il without warning

™ Check out files without warming

5 venify 1 rompr).
Campik

([ neem v [

P

f T e

5 wopertios 58 - temete scratehpad

Make Awailable OHIine
Lebug(serics tntryy

e e Coumirers wily B

e me PropertiestLy

Nomiber of chidren 5

Sour LA L

Status 38, sBails | Next > | Finish Cancel |
T rPoLE ;l_l
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Create Web Service for RPG program

RPG
Member WSDL

PCML

<wsdl:typesy>
<complexType neme="CUSTINFOInput™s
<sequencer
<elewent name="IN_LNAME" nillabl
<elewent neme="IN _CID" nillable=

"trus” type="xsdistring"
true” type="xsd:string"/>

</sequence>
<progren nawe="CUSTINFO" parseorder="OUT_STATUS 0_D3" I e
path="/QS¥S.LIB/%LIBL%.LIB/ CUSTINFQ.PGH"™> zeomplexType name="OUT DS
<data length-"15" newe="IN_LUANE" type="char” usage="input"/> o -
<data lengbh="rd" nawe="IN CID" type=nchar® ussge=rinput!/> <clewent name="OUT CIDY nillable="trus” type="xsd:string’/>
<gata length="7" nawe="OUT_STATUS" type="char” usage="oucpuc”/> i — -

tring™/ >
<& lEment ] tring”/ >
<element OUT_ADDRESS" nillable="true"” type="xsd:string"/>
<element name="OUT_CITY" nillable="true” type="xsd:string"/>

<data neme="0_D3" struct="QUT D3" type="struct” usage="output"/>
</program:

</ Zequence>
</complexType>
</ schewma>
</wsdl:types>
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IBM WebSphere Development Studio Client V6.0.1

JSP Test client for Web Service
http: {/localhost: 3080{My FirstyebApplicationClient jsample My Ser viceServices| TestClient.jsp | @ | <= = @ 49 &
I =] =
Methods Inputs
aval S
= ok | s
=
Result =
returng!
=>» Select method eterts
struc:
i CZPLO: 1 X
= Generated client page A cusmo oo
CZIF: 98007
CEAX: 206-865-4037
=>Input for Web Service SN SR
CCOUNT: U.5.4.
CUSTHA: Meridien Electronics Limited
8 REPI O 43443
=>Output from Web Service SRR
CADDER: 10423 S.E. 30th Place
CONTAC: Alfredo Bayonne
= =l
Done [—

© 2006 IBM Corporation
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* Right-click on the WSDL document.

1L Dymuaric winh Projets
0 1 webderaosrager

IBM WebSphere Development Studio Client V6.0.1 © 2006 IBM Corporation

= Web Services explorer opens WSDL document.
= Select an operation from the Web Service (custinfo), enter program input, Go!

Test the Web service - Web Service Explorer

Wely Sorvices Expllre

& Mavigator

|| actiors

o WEDL My

g S ——— 1L URLL N

=30
"'. ey Enter th fthes WECH, operaton and cck G to ke,
ustinio " I
& T Endpoints
[t o st 000 ek SemvceProect fverves 0L ST Cervi %)
Open WSDL - utily
= s o

2 org TP

2. strg ol
0oL

| (&)=
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Web Tool for iSeries o '

<+ Wizards to help create iSeries
RPG/COBOL web applications
# Interaction wizard to build an RPG web

application
= WebService wizard to build an iSeries
WebService
B: JCA wizard to build an iSeries Java
Connector Architecture (JCA) connector

IBM WebSphere Development Studio Client V6.0.1 © 2006 IBM Corporation
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*Resource Connector
*Shipped by WDSc for

deployment
*Think of it as a drivg

Application.RAR

(Run Time)
Connector"C" I

Interaction "A"

l

Interaction "C"

No need to change Connector"B"

pgm if you want to
change system,
userid, or password.

Interaction "B"

© 2006 IBM Corporation
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Configuring a JCA connector

= First you add the connector to the server configuration (all JCA info can be defined
either through admin console)

=>» The userid(s) you want to use for program calls using JCA are defined via a
JAAS authentication entry

= You map JAAS entry to a JNDI name.

= External J2C Options
Dispays HJ2C configuration settings.

JZ2C Resource Adapters:

@ Edit Connection Factory

JNDI1

Hame: *

Resource Adspter Name Display Name
iespameall Serifs Program Call JHDT name: *

Description: |
N connections: [o
Max connections; [o

IAAS authentication list: 2 (i s | 0

alias | User 1 [o

JnhSAlias K ericdp Reslic)

InAsAlias? ericcp2 T a— [0
Aged timeout: [o
Purge Policy:
Cantainer-mi Lthentication sliss;

Campanent-m

Tooks Run-Hme Cd
‘Spueciy the -t configueation For peogram call of feries Wih development tooks H

=>»Use runtime configuration dialog
=>» Check JCA checkbox e

= Specify INDI name = E

T Fromet for Senies user LD and passwrd

Funtime Wrary st

Wbrary: | o)
Libwary [ Boskan |

WLISS “Last
GUDESWSS “LasT

Curren Rrary: I‘U'.HPR.I vI

Tniklal commandt:

r
¥ s program call XA el
Syt T e [ Mt rstebippbestion]

[reen ] _coe |
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AGENDA

iSeries AD BT

& WebSphere Development Studio WDS V5R4

& e-business primer
& AD Model, traditional and web
& Web Applications
& Mixing Java and RPG

@ Introducing WebTools for IBM System i5
& Web projects
Interaction wizard

Page designer v
Web Service wizard Sroan Pee
JCA wizard

JSF - JavaServer Faces

IBM WebSphere Development Studio Client V6.0.1 © 2006 IBM Corporation
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Java Server Faces Overview

@ Defines the Programming Model
@ Reusable Components

@ Builds HTML from Components

o Validation & Conversion o Ease/ginpUCIDeTE RIS

o Support from/by tools

@ Component Tree

o Events easily tied to server side code

@ Ease of extension

@ Manage UI state

IBM WebSphere Development Studio Client V6.0.1 © 2006 IBM Corporation
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@ Controller
FacesServlet

LifeCycle

Application

NavaigationHandler
ActionListener

Conversion and Validation
View

o RenderKit

@ Renderers
Model

o JavaBeans

o EJBS
Extension Points

w & Controller are extensible

IBM Corporation
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- Form | T ven 0 Py b

S RE B RS TR e e

Java Server Faces Custom Component Examples

Fu o RAA Y A e

Aty

Prajen Sunmany 118, 3001}
F Cadher Arquirements e 16 2004

R T sty

P et Sopc R

‘e van Soacrr 4
gy P 3004

A S EISID sulestante Fechat G mata)| CollCenter K Tabla Sitar | amuny [ |

ALY RET T
10 st

1 st it
[STr—
Wit up oot
i e
| Makend Soemcatien
First Catt Secifhsmian
& |biwed Gl Sp e ciiathon
T‘.‘tmnn o

o

TEAeA1S

m # oA Pwns Tusk Harmw
(wiE] Custarrar Aegenst =
: | (e e
i
5

1 cunomerResoen L .

upsats (e 70 B
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Java Server Faces Life Cycle

[ decode methods invoked i
response camplete response complete

i et

' I

Apply Request Process Procass Procass
[F L2 r>| Restora View L Values EEmRs Events Validations [

i
H |
. i
render response 1 |
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, ] !
i I
i |
I
1 response complete response complete |
i Pl il pl Ll g |
¥ ! ‘ |
Response Render Process Invake Process Update |
< Response Events Application Events Model Values |
: : |
! conversion errors / render response i |
e R |
I
1 validation or conversion errors / render response I
[ encode methods invoked i S IO R 1 B M B M AN A MMM AN MR BE S S EEEEEE |
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) *Buccms. m-—-—-—. |ano.. | et erovmer | 0 *usccen tap ||:I](npd-u-u sppeta|
© ol i = || crestenaveser.jsp - ciostanewer. 0 [ = | hoenaTast = | Standaed =
1132 AnctherTry
o i [vadmii] THIE e gt Input
l:,' Ei:-mmw;rmgm ................................................... JSF Component
H ;:L_nh-ﬂ-km [vad STREETADDR
'il WP MyFacesroleatan P .
il un_-rmmlkien First Hame | -eaugm.- Muuwv ru :ml:l
Last Mame =i [ Error Messags )
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SUMMARY

iSeries ADLJBML

»System i5 web tools, at a

glance
*Tools optimized for System i5 developers!

»Web Interaction wizard
v'You define the parameters to a *PGM/*SRVPGM, wizard generates
input JSP prompting for input parm, output JSP showing output parms,
and all the glue in-betwee
v'Or you pre-create the input and/or output pages, and map the
input/output fields on the pages to the input/output parameters in the
*PGM/*SRVPGM, and it generates the glue to bind them
v'STRUTS based application
»New and enhanced Web Service wizard
v"Make your system i5 programs available as a Web Service
»JCA wizard

V-Creale-Conesorsforyeu-System-5programs
IBM WebSphere Development Studio Client V6.0.1

© 2006 IBM Corporation
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More Information?

» |nformation Sources

*www.ibm.com/software/awdtools/iSeries
»For iSeries Applicaton Development
*www.eclipse.org
»Eclipse and information about eclipse

*www.ignite400.0rg

» Introduction to eclipse article
*www.ibm.com/software/infol/websphere/partners/iseries.jsp
»\WebSphere on iSeries home page for BPs

eeServer iSeries magazine, July 2002 issue
»3 articles on WDSc

*www.ibm.com/websphere/developer
»WebSphere Developer Domain

»Many articles and tutorials on technology and tools, including
eclipse and WSWB and WebSphere Studio configurations

IBM WebSphere Development Studio Client V6.0.1 © 2006 IBM Corporation
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Disclaimer .

Acknowledgement:

®This presentation is a collaborative effort of the IBM Toronto AS/400 Application
Development presentation team, including work done by:

> Dhil Coulthand, George Fam, (Uaus Weiss, Dow Yautsi
Disclaimer:

®The information contained in this document has not been submitted to any formal
IBM test and is distributed on an as is basis without any warranty either express or
implied. The use of this information or the implementation of any of these
techniques is a customer responsibility and depends on the customers' ability to
evaluate and integrate them into the customers' operational environment. While
each item may have been reviewed by IBM for accuracy in a specific situation,
there is no guarantee that the same or similar results will result elsewhere.
Customers attempting to adapt these techniques to their own environment do so at
their own risk.

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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Trademarks and Disclaimers

© IBM Corporation 1994-2006. All rights reserved.
References in this document to IBM products or services do not imply that IBM intends to make them available in every country.

The following terms are trademarks of International Business Machines Corporation in the United States, other countries, or both:
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AS/400e 1BM 051400
eServer 1BM (logo) System i5
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Rational is a trademark of Intemational Business Machines Corporation and Rational Software Corporation in the United States, other countries, or both.

Intel, Intel Logo, Intel Inside, Intel Inside logo, Intel Centrino, Intel Centrino logo, Celeron, Intel Xeon, Intel SpeedStep, Itanium, and Pentium are trademarks or registered
of Intel C ion or its subsidiaries in the United States and other countries.

Linux is a trademark of Linus Torvalds in the United States, other countries, or both.

Microsoft, Windows, Windows NT, and the Windows logo are trademarks of Microsoft Corporation in the United States, other countries, o both.

UNIX is a registered trademark of The Open Group in the United States and other countries.

Java and all J; based are of Sun Mi Inc. in the United States, other countries, or both.

Other company, product or service names may be trademarks or service marks of others.

Information is provided "AS IS" without warranty of any kind.

All customer examples described are presented as illustrations of how those customers have used IBM products and the results they may have achieved. Actual environmental costs and
performance characteristics may vary by customer.

Information concerning non-IBM products was obtained from a supplier of these products, published announcement material, or other publicly available sources and does not constitute an
endorsement of such products by IBM. Sources for non-IBM list prices and performance numbers are taken from publicly available i ion, including vendor

vendor worldwide homepages. IBM has not tested these products and cannot confirm the accuracy of performance, capability, or any other claims related to non-IBM products. Questions
on the capability of non-IBM products should be addressed to the supplier of those products.

All statements regarding IBM future direction and intent are subject to change or withdrawal without notice, and represent goals and objectives only. Contact your local IBM office or IBM
authorized reseller for the full text of the specific Statement of Direction.

Some ir i iciy future iliti Such ir ion is not intended as a definitive statement of a commitment to specific levels of performance, function or delivery
schedules with respect to any future products. Such commitments are only made in IBM product announcements. The information is presented here to communicate IBM's current
investment and development activities as a good faith effort to help with our customers' future planning.

is based on and proj using standard IBM in a controlled i The actual or that any user will
will vary depending upon considerations such as the amount of multiprogramming in the user's job stream, the /O configuration, the storage configuration, and the workload processed.
Therefore, no assurance can be given that an individual user will achieve throughput or performance improvements equivalent to the ratios stated here.

shown are of i Changes may be incorporated in production models.

IBM WebSphere Development Studio Client V6. IBM Corporation

43



