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iSeries Developer Roadmap - Architecture
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WebSite designer
Design page relations 
Bind to real Webpages later 

Pages already exist

Page doesn’t exist

© 2006 IBM CorporationIBM WebSphere Development Studio Client V6.0.1

IBM

WebPage
Template used with Navigation bar
Navigation bar automatically updated from WebSite designer
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Create a new page template

Create new customized template

Based on sample template
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Change page template

Change to your companies needs
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iSeries AD, IBM Toronto Page designer tool

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

•Link  utilities
o fix broken links
o Convert links  
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iSeries AD, IBM Toronto 

File
View

Different Views

PageDesigner

Design/Source/Preview 

Project Navigator

Link view
Attribute editor

Three Frames
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Frame tools

Set attributes of selected Frameset 

Set attributes of selected frame

iSeries AD, IBM Toronto 

© 2006 IBM CorporationIBM WebSphere Development Studio Client V6.0.1
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iSeries AD, IBM Toronto 
WebArt Designer

Wizards for Logo/Button/PhotoFrame/Rollover
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iSeries AD, IBM Toronto 
Animation GIF designer

© 2006 IBM CorporationIBM WebSphere Development Studio Client V6.0.1

IBM

iSeries AD, IBM Toronto 
Running the improved application 
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Stylesheet editor 

Instant feedback how it will look on Webpage

© 2006 IBM CorporationIBM WebSphere Development Studio Client V6.0.1

IBM

Creating your own  style classes
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Web applications with dynamic webpages

▪ Content of Webpages gets assembled at runtime
1.Applets (application running in a browser)
2.generate HTML at runtime on the fly
3.Use predefined HTML with leaving holes for 

runtime information 
– Substitution variables
– Java Server Page (jsp) standard way in J2EE 

(Java code on server fills holes)
– Jsp with Struts framework (controller logic 

strictly separated)
– Java Server Face (jsf) framework that also 

addresses UI)  
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Today's Model

•Program puts up screen, waits for 
input
•Program processes input, does 
business logic

enter customer number:_____

Time:8:05                 date:Oct 22,2000

Enter

*PGM

5250 Screens

DB Access

Business Logic

UI Processing

System i

UI & Data
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Sample J2EE web application

Modern Web App Architecture

Application
server
Servlet

JSPs
Java
Beans

Enterprise  System

Internet

HTTP
server

Tier 1                    Tier 2                      Tier 3

Web browser

*PGM

DB Access

Business Logic

UI ProcessingUI & Data

Toolbox
classes
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Tooling for modern web applications
Application
Server

Servlet

JSPs
Java
Beans

Enterprise  
System

Internet

HTTP
Server

Web browser

WDSc iSeries webtooling
Pagedesigner

Jsf tooling
Interaction wizard
WebServices wizard

RPG
COBOL 
C/C++ 
CL
Java

iSeries 3 GL tooling
Remote system explorer
LPEX source editor
Integrated Debugger

Toolbox
classes
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iSeries AD, IBM Toronto 

ƒServlets are . . .
Java classes (programs written in Java)
that run . . .

On an application server (eg, WAS)
ƒServlets are called . . .

By your HTTP Server software
From other Servlets

ƒThe input to Servlets is . . .
User-entered data from a Web page

ƒThe output of a Servlet is . . .
Java Bean, passed to a JavaServer Page

What Are Servlets?
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iSeries AD, IBM Toronto 

ƒA way of describing dynamic web pages 
ƒJavaServer Pages (JSPs) are . . .

.jsp files 
ƒ containing html tags plus JSP tags

ƒ JSP tags . . .
Allow dynamic data to be inserted into the static 

HTML
ƒ JSPs are invoked . . . 

By a servlet
The input to JSPs are . . .
ƒ Java Beans passed from your Servlet

The output of a JSP is . . .
ƒ A full Web page, displayed to user

What Are JSPs?
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▪ A brief look at:   IBM System i5 Java toolbox 
▪ Java toolbox is included in WDSc 
▪ Lets look at: Using Program Call Markup Language 
(PCML)  

Calling native programs from Java

ILE RPG and COBOL compilers  can 
create PCML for you

OS/400 V5R2 and higher:
-New  parameters in CRTxxxMOD

and CRTBNDxxx
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FCUSTOML3  IF   E           K DISK   
DCUSTINFO         DS                 
D Number                  1      7A    
D Name                    8     47A    
C     *ENTRY      PLIST     
C                 PARM              CUSTINFO
C     Number      SETLL    CUSTOM01         
C     Number      READE    CUSTOM01             9091
C                 EVAL     Name = CUSTNA            
C                 MOVE     *ON          *INLR       
**************** End of data ************************ 

Say we have the following RPG code . . .

Pass in Customer ID and receive back customer name.

Java Calling RPG

© 2006 IBM CorporationIBM WebSphere Development Studio Client V6.0.1

IBM

<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>

<!-- Program getcust -->
<program name="getcust"

path="/QSYS.lib/FARR.lib/GETCUST.pgm">
<data name="gotback" type="struct"

usage="inputoutput" struct="custinfo"> </data>
</program>

</pcml>R

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

Use PCML to describe program interface

Program Call Markup Language (PCML)
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public static void main(String[] argv)
{

AS400 as400System = new AS400();
ProgramCallDocument pcml = null;
String msgId, msgText;
Object value = null;
try {

System.out.println(
"Creating ProgramCallDocument for GetCust pgm.");

pcml = new ProgramCallDocument(as400System, "GETCUST");
boolean ok = pcml.callProgram("getcust");
System.out.println(" rc is---> " + rc);
if (!ok)

{ /* Retrieve list of AS/400 messages & display them */ }
else

{
value = pcml.getValue("getcust.gotback.Name");
System.out.println("Customer name: " + value);

}
} catch (PcmlException exc) {

System.out.println("*** Call to getcust failed. ***");
System.exit(0);

}
System.exit(0);

} // end main method

Call RPG from Java Servlet

© 2006 IBM CorporationIBM WebSphere Development Studio Client V6.0.1

IBM

Using PCML to invoke native system I programs

1.First lets look at WebProjects
2.Interaction wizard 
3.Jsf tooling
4.Web Services tooling
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J2EE Web Application

ƒStandard Web App folder structure:

J2EE 
1.3

+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
+WEB-INF

–web.xml
+classes

–Java classes of this app (usually generated)
+lib

–Supporting classes and jar files

maps dependent jar files in other Web apps

Web application deployment descriptor:
ƒidentifies servlets, security, env vars, mime 

types, key pages, external references and 
session configuration info

collectively known as "Web 
Resources"

© 2006 IBM CorporationIBM WebSphere Development Studio Client V6.0.1

IBM

iSeries AD, IBM Toronto 
Terms: Web Application

ƒ Example Web Application
+accounts

+source
+WebContent

–index.html
+receivable

–page1.html
+payable

–page1.html
+META-INF

–MANIFEST.MF
+theme

–corporate.css
+WEB-INF

–web.xml
+classes
+lib

www.mydomain.com/accounts

www.mydomain.com/accounts/receivable/page1.html

www.mydomain.com/accounts/payable/page1.html
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iSeries AD, IBM Toronto 

ƒWeb Archive Files (WAR)
One file containing
ƒWhole folder structure of Web application
ƒIncluding web.xml file
ƒOptionally including source

Used to 
ƒInstall 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
+WEB-INF

–web.xml
+classes

–Java classes of this app (usually generated)
+lib

–Supporting classes and jar files MyWebProject  war

J2EE 
1.3

© 2006 IBM CorporationIBM WebSphere Development Studio Client V6.0.1

IBM

iSeries AD, IBM Toronto 

ƒEnterprise Archive Files (EAR)
One file containing:
ƒZero or more Web Archive (war) files
ƒZero or more EJB jar files
ƒA J2EE deployment descriptor

Used to install and configure:
ƒAll pieces of a J2EE Enterprise Application

Web application plus EBJs plus EJB clients
ƒAll Web applications for a Web site (say)

MyEntApp  ear

+Web application folder (root folder)
+source

–all non-deployed files (java)
+webApplication

–all Web files (html, jsp, gif, ...)
+META-INF

–MANIFEST.MF
+theme

– .css style sheets
+WEB-INF

–web.xml
+classes

–Java classes of this app (usually generated)
+lib

–Supporting classes and jar files

+Web application folder (root folder)
+source

–all non-deployed files (java)
+webApplication

–all Web files (html, jsp, gif, ...)
+META-INF

–MANIFEST.MF
+theme

– .css style sheets
+WEB-INF

–web.xml
+classes

–Java classes of this app (usually generated)
+lib

–Supporting classes and jar files

+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
+WEB-INF

–web.xml
+classes

–Java classes of this app (usually generated)
+lib

–Supporting classes and jar files

J2EE 
EJB 
Spec
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Web Projects
Create new web applications in a web project  
One of the project types in WDSc

ƒWith its own web perspective
ƒWith its own "new" wizard
ƒWith its own set of tools

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

ƒAutomatically updated as resources are created
ƒHas specialized web.xml editor

© 2006 IBM CorporationIBM WebSphere Development Studio Client V6.0.1

IBM

New Dynamic Web Project wizard

Automatically 
associates with a 

supplied EAR file for 
easy auto-cfg of 

Application Server

Select features 
being used in this 
web application

Select template for 
web pages 

Web projects
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iSeries AD, IBM Toronto 

Web application structure
is created from information 
provided in New Dynamic 
Web Project Wizard

Web projects

© 2006 IBM CorporationIBM WebSphere Development Studio Client V6.0.1

IBM

iSeries AD, IBM Toronto Web Tool for iSeries

Wizards to help create iSeries 
RPG/COBOL web applications

Interaction wizard to build web application
Struts based
JSF tooling
WebService wizard to build an iSeries 
WebService
JCA wizard to build an iSeries Java 
Connector Architecture (JCA) connector
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iSeries AD, IBM Toronto 
An interaction

Input
Page

Output
Page

*PGM 
OR

*SRVPGM 

Input
Parameters

Output
Parameters
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iSeries AD, IBM Toronto 
Build this simple interaction

RPG Program
To access 

data

WAS 
jsp
Servlet

R
e
q
u
e
s
t

R
e

s
p

o
n

s
e
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iSeries AD, IBM Toronto Using the Interaction wizard
Interaction wizard specific for iSeries 
development (not extendable) 
Steps involved

Create a dynamic web project
Create Runtime configuration

iSeries server
User id/password
Library list setup 

Create Interaction
Input screen
Program interface (PCML)
Output screen

© 2006 IBM CorporationIBM WebSphere Development Studio Client V6.0.1
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New standard framework java server faces (jsf)

▪Wait something better than STRUTS is here

▪A new standard framework fully supported in WDSc 
–Tool support for jsf

• Page designer 
• Binding support of data beans and UI controls
• Web diagram editor for jsf
• Quick edit for small pieces of Java code 
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Java Server Faces (jsf)
▪A specification and reference implementation for 
web applications

–Components
–Events
–Validators & converters
–Navigation
–Back-end-data integration

▪Standard

▪Allows for extended tool support

© 2006 IBM CorporationIBM WebSphere Development Studio Client V6.0.1
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Web Page Development
▪JSF contains a collection of UI components to 

make Web page development easier 
–Each component has extensive properties for 

customizing look and behavior of component
–Components can be bound to variables for 

automatically:
• Displaying the value of variable
• Assigning value to a variable on page submit

–Components have associated “events” which you can 
write code for
• JavaScript for client side events

- onclick, ondblclick, onkeypress, ...
• Java code for server side events

- Value Changed, Command, ...
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Creating a jsf based web application

▪Using
–Web diagram editor
–jsf controls and associated tools 
–Program call wizard 
–Jsf Data tools 

© 2006 IBM CorporationIBM WebSphere Development Studio Client V6.0.1

IBM

iSeries AD, IBM Toronto 
Build this jsf web application

RPG Program
To access 

data

jsf
Validation
Conversion and put values from UI control 
into Program call bean

Use Program call bean  to invoke program
Get return values from Program call bean 
into bound UI controls

R
e

q
u

e
s

t
R

e
s

p
o

n
s

e
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iSeries AD, IBM Toronto 
Create a Web project

Next

Create project and invoke WebDiagram editor

© 2006 IBM CorporationIBM WebSphere Development Studio Client V6.0.1

IBM

WebDiagram editor

Create design of application layout
web pages and connections between pages with conditions
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Create webpages from diagram as .jsp files

© 2006 IBM CorporationIBM WebSphere Development Studio Client V6.0.1

IBM

Create program call bean
Select source member
Also create connection info

iSeries name
User id/password

Package name for Java environment 
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Create Web page design and binding

Add program call bean for binding to UI 
Creates input field bound to CUSTNOI
Submit button to invoke program call

Created by Program call wizard

© 2006 IBM CorporationIBM WebSphere Development Studio Client V6.0.1

IBM

Add rules for submit button and map return code to forward 
condition 

Beginning of code 
automatically generated
But have to specify which 

return code from iSeries 
program means ‘success’
And which one means failure
Very little Java skills 

required 
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Bind UI and java bean properties

© 2006 IBM CorporationIBM WebSphere Development Studio Client V6.0.1

IBM

Jsf entry field validation
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Creating the error page

Create an output text control 
in the error message
Then bind it to the custnoi

field so it gets filled at runtime 
with its value  

© 2006 IBM CorporationIBM WebSphere Development Studio Client V6.0.1

IBM

Creating the customer detail page  Drag structure from bean to designer
Select fields to be shown
Fields get added to page  and are 

bound to bean
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Run it 

© 2006 IBM CorporationIBM WebSphere Development Studio Client V6.0.1

IBM

Detail and result pages 
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Display list of records using Relational record list control

Drag Relational record list
Fill out wizard pages

© 2006 IBM CorporationIBM WebSphere Development Studio Client V6.0.1
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Identify iSeries data base file Filter for library
Select database file
Specify primary key
Almost done
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Specify the data to be shown List page has been created
Specify SQL Query conditons
Specify sort etc
The run it

© 2006 IBM CorporationIBM WebSphere Development Studio Client V6.0.1
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Running the query
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A full copy of WAS 6.0 is embedded in the IDE
ƒIntegrated with Server Tools to enable instant and dead-

easy testing of Web projects within WDSc.
Standalone all-in-one testing 
No dependency on WAS installation or availability 
No dependency on an external database 

ƒProvides the ability to debug live server-side code 
ƒSupports configuring multiple Web applications 
ƒSupports multiple servers that can be configured and run at 

the same time 
ƒProvides access to the profiling feature that is available in 

the workbench 
ƒProvides the ability to version Server Tools server 

configurations 
ƒProvides access to the WAS Administration Client 

WebSphere Test Environment

© 2006 IBM CorporationIBM WebSphere Development Studio Client V6.0.1

IBM

iSeries AD, IBM Toronto 

ƒWDS overview and AD roadmap
ƒWebsite creation
ƒWebpage templates
ƒDesigner for static WebPages
ƒDesigner for Web objects
ƒTool for Cascading Style Sheets
ƒTools to create WebApplications
ƒInteraction wizard
ƒJava server faces tooling

ƒTools to create WebServices

WebTools agenda
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What Are Web Services
▪ Function that can be programmatically invoked over a 

network

▪ Basically remote procedure calls built on open standards 
and proven technologies

– Lots of new standards around Web services to ensure 
interoperability in heterogeneous environments

– Underlying implementations built on proven technologies like
• XML
• HTTP
• Messaging middleware
• Security standards

© 2006 IBM CorporationIBM WebSphere Development Studio Client V6.0.1

IBM

Why use  Web Services

▪Because:
–They are the latest hype
–They are hot 
–They are cool
–They are useful
–Somebody asks you  to provide one for a certain 
task

–Somebody provides one and asks you to use it 
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RPG/COBOL Program as Service Provider

Business
Logic

(RPG or
COBOL)

Client
application /

B2B app

Web Service Client Proxy
(generated code)

TCP/IP Network

SOAP over HTTP

Java wrapper for RPG / COBOL program
and WebService Wrapper

(generated from WebService Call Wizard)

Business logic
does not know it is 
invoked as a Web 

service

Client logic 
simply invokes 
the proxy and 
does not know 

the Web service 
is remote

© 2006 IBM CorporationIBM WebSphere Development Studio Client V6.0.1
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System i5 Web Services
Tools (new in V6.0.1) 

▪ Single wizard to convert i5/OS 
program or service program 
procedure into a Web Service
– Generates all required code for 

deploying Web Service to 
WebSphere Application Server

▪ Automatically determines program 
(or procedure) parameters when 
invoked from RSE

▪ Just point to RPGIV/ILE  COBOL 
program source

▪ Go thru a couple of wizard pages 
and WSDL for the program or 
procedure will  be generated 
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Tools
▪Web Services Tools in WDSc

– Create
• Web services from:

- ILE RPG/COBOL source
- Java Beans
- Enterprise JavaBeans (advanced edition only)
- SQL Queries
- DB2 Stored Procedures
- DB2 XML Extender calls

• Web service client proxy given a WSDL document
– Test 

• Test your Web services in the WebSphere test environment
• Generate test code to test generated Web service client proxies

– TCP/IP Monitor
• Useful for debugging SOAP messages between provider and 

consumer

© 2006 IBM CorporationIBM WebSphere Development Studio Client V6.0.1
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WebService Wizard
Use Remote Systems Explorer to select member 

Select member 

From popup select WebService option
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Web Service Wizard 

Default is iSeries Web 
Service type

The Java bean proxy will 
provide a remote 
procedure call interface 
to the Web service

We will test the Web 
service after it is created

We will monitor the 
SOAP traffic for this Web 
service

Click Finish & Done!

Drop-Dead Simple! 

We could select Finish here and test the Service

But lets specify some more details 
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Configuring the Web Service- Edit Program/Parameters

Selecting the Program 
(CUSTINFO), you can change the 
Library, Program type, Program 
Object etc. (in most cases the 
defaults are sufficient)

Expand the program to see 
program parameters

Selecting a parameter (e.g. 
IN_CID), you can change Usage 
type, CCSID

-File name shows the Program 
source file the wizard was launched 
from (valid types incl. ILE RPG, 
COBOL, PCML)

-Browse files to select a different file
-The default Runtime configuration is 
taken from the System i5 connection

-Edit to change the configuration

-Browse to choose an existing 
configuration (.config file)



37

© 2006 IBM CorporationIBM WebSphere Development Studio Client V6.0.1

IBM

Configuring the Web Service- Runtime Configuration

Signon information is defaulted from 
System i5 connection

Alternatively, can use the Program Call 
Java Connection Architecture 
connector for signon and connection 
management (advanced product only)

© 2006 IBM CorporationIBM WebSphere Development Studio Client V6.0.1
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Testing the Web Service
After wizard completes, the generated 
Test Client JSPs are run on the server 
(selected option “Test the Web service” in 
the wizard)

Select one of the methods to test, then 
enter the input data, Customer ID “0001”

Click “Invoke” and the results of the Web 
service are displayed, Customer ID “0001” 
is associated with Annie O!

As you will see shortly, there 
are many different ways to test 
the Web service
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WSDL editor in WDSc (graphical view)
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iSeries AD, IBM Toronto Web Tool for iSeries

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



39

© 2006 IBM CorporationIBM WebSphere Development Studio Client V6.0.1

IBM

iSeries AD, IBM Toronto What is JCA Connectors?

Application.RAR

Resource Connector
Shipped by WDSc for 
deployment
Think of it as a driver

Application.RAR
(Run Time)

Interaction "B"

Interaction "A"

Interaction "C"Connector"B"

Connector"C"

Connector"A"

No need to change 
pgm if you want to 
change system, 
userid, or password!
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iSeries AD, IBM Toronto 
Creating a connector

Use runtime configuration dialog
Check JCA checkbox
Specify JNDI name
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SUMMARY

ƒSystem i5 web tools, at a 
glance

Tools optimized for System i5 developers!
ƒWeb Interaction wizard

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
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
STRUTS based application

ƒNew and enhanced Web Service wizard
Make your system i5 programs available as a Web Service 

ƒJCA wizard
Create connectors for you system i5 programs
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iSeries AD, IBM Toronto 
More Information?

ƒInformation Sources
www.ibm.com/software/awdtools/iSeries
ƒFor iSeries Applicaton Development

www.eclipse.org
ƒEclipse and information about eclipse

www.ignite400.org
ƒIntroduction to eclipse article

www.ibm.com/software/info1/websphere/partners/iseries.jsp
ƒWebSphere on iSeries home page for BPs

eServer iSeries magazine, July 2002 issue
ƒ3 articles on WDSc

www.ibm.com/websphere/developer
ƒWebSphere Developer Domain
ƒMany articles and tutorials on technology and tools, including 

eclipse and WSWB and WebSphere Studio configurations
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