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Agenda

1. The latest on DB2 Web Query

2. RPG and COBOL now, where next for i5/OS development?

3. JAVA, J2EE, Web Services and SOA

4. Brighten up the front end: V7.0 of HATS, WebFacing and WDHT

5. Getting into the Web: JSF, EGL and PHP for i5/OS

6. What about .NET? Interoperability with i5/OS and DB2
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Java
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Java and the Java Virtual Machine

� Java compiles into platform-neutral binary 
format

– “Byte code” in “class files”

� The Java “API” has seen major 
improvements over the years

– New syntax, new classes

� By contrast, the Java Virtual Machine has 
changed very little

– Biggest changes occurred between JDK 1.1 and 
JDK 1.2 releases

MyClass.java

(source code)

javac

(compiler)

MyClass.class

(object code)

Java API Classes

(java.*)

JVM
(OS and physical 

hardware)
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The latest JDK for i5/OS – JDK 1.5 (‘Java 5’)

� Generics

� Enhanced ‘for’ Loop

� Static Import

� Metadata (Annotations)

� Typesafe Enums

� Autoboxing/Unboxing

� Varargs

� Formatted output (printf)

� Concurrency APIs 
(java.util.concurrent)

� JVM Monitoring and 
Management API 
(java.lang.management)

� JVMTI (JVM Tool Interface)

� Bytecode Instrumentation 
(java.lang.instrument)

• For a complete description of these new features, see:

http://java.sun.com/j2se/1.5.0/docs/relnotes/features.html
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i5/OS support for J2SE

� 64-bit “Classic” JVM

– SDK versions 1.3, 1.4 and 5.0 supported

– Best where large memory footprints and upward scalability 
required

– Some powerful – but i5/OS-unique - tooling

� 32-bit IBM Technology for Java

– Implementation of IBM’s cross-platform Java (‘J9’) technology

–So cross-platform tooling supported

– SDK 5.0 and i5/OS V5R4 only

– Smaller memory footprint

� Both include a “native” JDBC driver for local DB2 for i5/OS access
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The i5/OS “Classic” JVM Implementation

� First Java release on AS/400: V4R2
� Below the MI, each of the MI 

instructions is “implemented” in the 
machine

– To add Java to the mix, a set of special 
purpose Java-related instructions were 
developed

– The JVM does its work primarily below the 
MI 

� Classic JVM is a 64-bit 
implementation of the JVM.  

– Written by IBM Rochester specifically for 
the System i.
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The Classic JVM

� When a new JDK is released, i5/OS 
creates an “interface” to the Classic JVM

– Advantages to creating an interface

– Fast to market 

– Modifications to the JVM are usually apparent 
in all JDKs

– More stability early on the cycle

– Disadvantages to creating an interface

– Not a lot of innovation for each release of a 
JDK

– New functions are shoehorned into existing 
JVM implementation.  

– I5/OS Classic JVM cannot take advantage of 
R&D of IBM distributed JVM.  

JDK 1.5

I5/OS 
Classic JVM 

Implementation
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JIT
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Classic JVM

I5/OS WebSphere and JDK Levels

JDK 1.3.x

JDK 1.4.x

JDK 1.5

Introducing the
IBM Technology for Java JVM

(V5R4 Only)

JDK 1.5

WebSphere 
4.0 and 5.0

WebSphere 
5.1 and 6.0

WebSphere 
6.1

WebSphere 
6.1
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Why another JVM?

� The Classic i5/OS JVM scales 
up extraordinarily well, as the 
number of users and the 
complexity increases

– Today, the Classic JVM does not 
scale down

� 64-bit JVM is overkill for most 
Java applications and 
WebSphere environments

– Larger footprint required

– Hurts performance

Complexity
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Existing Native JVM
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How IBM Technology for Java fits into the operating system

PASE (AIX)

applications and 
shared libraries

s
y
s
c
a
l
l

IBM SDK

J9 VM
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The i5/OS “IBM Technology for Java” (or “J9”) JVM -
Overview

� Runs in a 32-bit address space

– Object references require only 4 bytes of memory

– rather than 8 bytes as required in the 64-bit Classic VM

– Java applications running in the new VM may require significantly less 
memory

– the maximum heap size is less than 3 GB.

� Same technology as IBM’s JVMs for other platforms

– Available JVM tuning parameters are now essentially the same as on other 
platforms.

� Runs in i5/OS PASE 

– Portable Application Solutions Environment
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Java on i5/OS Summary

� Within IBM, we pride ourselves on creating technology

– Some technologies prove themselves, and some do not

– We tend to converge on “proven” technologies

� Convergence is working for the IBM System line

– Common CPU technology (PowerPC)

– Common software technology (Linux, TCP/IP, etc.)

� Converging on a common JVM a logical step

– IBM Technology for Java is the future JVM for all IBM platforms

� Not all applications can take advantage of the 32-bit JVM. 

– It is important to determine if you will be able to take advantage of the 
IBM Technology for Java
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J2EE

+

WebSphere Application Server V6.1

Enhancements for i5/OS 
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J2EE 1.4
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Focus on innovation instead of maintenance

� Admin and usability enhancements

Effective Application 

Management

WebSphere Application Server V6.1: Key Features/Themes

Ease-of-use features help accelerate time to value:

� J2SE 5 (IBM’s JDK 5.0)

� Application Server Toolkit (AST) & other tools

� Installation Factory

Simple, Rapid 

Development and 

Deployment

Have confidence applications are secure and available

� Security improvements

� Performance improvements 

Secure, Scalable, 

Highly Available SOA 

Runtime

Makes assets accessible to new users, in new ways

� New and improved Web Services 

� SIP support

Extensive 

Communication Services
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WebSphere Application Server 6.1 for i5/OS

� Base, Developers and ND editions 

– Available through Passport Advantage (Base, Developers and ND only)

� WAS-Express for i5/OS

– Available free with V5R3M0 and higher

– Product 5722WE2 (Web Enablement)

– Delivers the physical media for the customer to install

– Not available through Passport Advantage
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What’s New with Product Installation

� Multiple installations of WAS V6.1 are supported
– “querywasinstalls” to query installed products

� Libraries:
– QWAS61

– Contains product definition, loads, subsystem description, job description, job queue, etc.

– QWAS61x where x = A,B,C,D,…

– Installer detects next available install specific library available and assigns it

– Contains the *PGM/*SRVPGM object required for security, process start/stop/ping, server 
runtime, etc.

� Default installation locations in IFS
– /QIBM/ProdData/WebSphere/AppServer/V61/<version>

– /QIBM/UserData/WebSphere/AppServer/V61/<version>
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IBM Web Administration interface support for WAS 
V6.1

� Includes support for multiple V6.1 installations

– Displays the list of V6.1 product installation locations

– You select which V6.1 installation you wish to create a profile for
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WAS V6.1 Summary

� Significant Enhancements over V6.0

– More than you might expect for a ‘dot’ release

� Requires/uses Java 5.0 JDK

– i5/OS user can choose Classic or IBM Technology for 
Java (V5R4)

� Potential performance improvements over previous 
versions

� Ease of administration improvements for i5/OS 
users
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Web Services and SOA 
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Terminology
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Five Stages of Dealing with Web Services

1. Denial - It's Simple Object Access Protocol, right?

2. Over Involvement - OK, I'll read the SOAP, WSDL, WS-I BP, 
JAX-RPC, SAAJ, JAX-P,... specs. next, I’ll check the Wiki and 
finally follow an example showing service and client sides.

3. Anger - I can't believe those #$%&*@s made it so difficult!

4. Guilt - Everyone is using Web Services, it must be me, I must 
be missing something.

5. Acceptance - It is what it is, Web Services aren't simple or 
easy.

Dave Podnar
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Web Services Overview
� Web services are:

– Applications that are published, found and invoked over the Web

– Platform and language independent

– An implementation of Service Oriented Architecture (SOA)

– Interfaces to business logic, without a user interface

– Self-contained

– Self-describing

� � Web services are a key technology for implementing SOA
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System i developers roadmap/atlas and SOA
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Web service enabling i5/OS program resources

� WDSc Web Service wizard
Builds JavaBean interfaces to i5/OS program resources from program source or PCML

� Builds the Web Service artifacts 
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Web services clients: System i applications
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HATS Web Service Creation
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Web services runtime environment
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Web Services are a good start…
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The Enterprise Service Bus shrinks those interfaces further
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Enterprise Service Bus

WebSphere Enterprise Service Bus is an integral part of 
WebSphere Process Server and provides a connectivity 
infrastructure for integrating applications and services.

Shape = Protocol

Color = Data type

An ESB performs the following 
between requestor and service

• CONVERTING transport 

protocols between requestor 
and service

• HANDLING business events 
from disparate sources

• TRANSFORMING message 
formats between requestor 

and service

• ROUTING messages 
between services

J2EE/SOA standards
J2EE, JMS, HTTP, SOAP, UDDI, 

XML, WSDL, BPEL, SCA
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IBM WebSphere Integration Evolution
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WebSphere Process Server V6 Components
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Business 
Logic Layer

Back-end i5/OS 
applications

Integration 
Appliances

XML enable   
Back-end systems

WebSphere 
MQ

HTTP, JMS

Existing 
Application 
Requests

SOA enable back-end systems without deep Web Services technical skills.

�IBM Datapower XI50 can deliver traditional RPG/COBOL apps 
as web services leveraging WebSphere MQ

�RPG/COBOL programmers can easily code to the WMQ API’s

Create an ESB with an Integration Appliance
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Redbook

� SOA: Understanding the big picture
– SOA overview

– SOA application design

– Web services technology stack

– Sample scenario

� Implementing the service provider
– Program Call (RPG, Cobol) Web service

– DB2 UDB Web service

– HATS Web service

– PHP Web service

� Implementing the Service Consumer
– IBM Web Services Client for ILE (RPG, C, 

C++, COBOL)

– JSF Web service client

– PHP Web service client

http://www.redbooks.ibm.com/abstracts/sg247284.html
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Resources

� Redbooks, available at http://www.redbooks.ibm.com
– Building SOA solutions for System I, SG24-7284

– WebSphere Version 6 Web Services Handbook Development and

� Deployment, SG24-6461-00
– Rational Application Developer V6 Programming Guide , SG24-6449-00

� WebSphere Application Server for System i Information Center -
– http://publib.boulder.ibm.com/infocenter/wsdoc400/index.jsp

� IBM developerWorks
– http://www.ibm.com/developerworks/webservices

– http://www-128.ibm.com/developerworks/db2/zones/webservices/

– http://www.ibm.com/developerworks/rational/products/egl/

– http://www-128.ibm.com/developerworks/lotus/library/nd7-webservices/

– http://www.ibm.com/developerworks/opensource/top-projects/php.html
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