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Rational Tools for i

AS/400, i Series 
and Systems I
Applications

Updating
Existing 

Applications

Up to date user 
experience, extend

to handheld,
integrate apps, SOA

Developer
Productivity

Better quality and 
higher productivity

RPG or Cobol

EGL - Very high 
productivity, SOA

Development,
Java or Cobol

Best of Both

Test
Rational Manual Tester
Rational Functional Tester
Rational Performance Tester
AppScan: Website Security

Analyse and Manage
ReqPro: Document what you want to do and share
RSA: Architect your next generation of applications
ClearCase: Manage assets and control code versions
ClearQuest: Track defects and manage change
RTCi: Manage and Control Development Projects and 
Teams

Conversion
and Code
Analysis

Tools

IBM and
Partner

Solutions EJB
Java

Development

Optimised
For WAS on
I for Power
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IBM Rational Developer for System i v7.1
Open, modular and modern solutions for developing traditional RPG and COBOL 
applications for i

� Rational Developer for System i offers 
lightweight and high performance edit, 
compile and debug capabilities to develop 
traditional RPG, COBOL and CL applications 
for i

� System i customers looking for a low learning 
curve solution to exploit existing business 
logic

� What’s new in v7.1?

– Application diagram enhancement now includes 
support for CL, program calls and functional zoom

– Screen Designer tech preview

– White-Box Direct Program Call runtime built on top of 
toolbox

– Complete J2EE application development with RDi and 
Rational Application Developer or Rational Software 
Architect 

– Pre-requisite tooling for integrating JCA Connectors, 
wizards and tools to leverage the I Java Toolbox, and 
many other Java specific features
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Rational Business Developer and RDi SOA

�Transform UML models to RBD
�Best way to go…

from SOA models to construction of services
to services deployed on System z, System i, or anywhere else

1. Model 2.  Define Transformation
Parameters and additional 

Business Rules

3. Transform to RBD code 4. Deploy to platform 
(z, i, or distributed)

�Traceability from requirements to code
�Create your own transformations
�Transformations enriched by Business Rule Annotation and Transformation Parameters

SKILLS

PRODUCTIVITY
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HATS - what is it?

Dumb
Terminal

Dumb
Terminal

Dumb
Terminal

System z

System i

Unix 
Server

3270

5250

VTxxx

HATS
on
a

WAS

Modern,
Up to Date

Browser
Based 
Screen
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Host Access Transformation Services (HATS) 

Rich Client PortalBrowser Mobile

• Integration at the 
desktop with other 
Eclipse-based 
applications

• Client side 
processing

• Rich set of user 
interface widgets

• Supports Lotus 
Expeditor 
deployment

• Integration at the 
glass

• Cooperative portlet 
support

• JSR 168 compliant

• Zero footprint
• Pure HTML
• Access through 

your favorite 
browser, including 
Internet Explorer 
and Firefox.

• Access host 
applications from 
mobile devices

� Quick ROI : Host applications can be quickly deployed with a new user interface
� Low cost : No need to rewrite application
� Low risk : Leverage open, proven platforms and technologies
� Increase productivity and reduce training costs
� Improving work flow from multiple applications
� Provides integration of host business processes and data with other Web, portal, and rich client applications

• Build self-service 
transactions

• Expose host 
business processes 
as Web Services

• Provide controlled 
access to vital host 
applications and 
host data.

Web Services

6
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HATS is not just a new screen…..

System z 
or 

System i 

Single 
Modernised 

Screen
Single 

Modernised 
Screen

HATSHATS

PORTALSiebel
Screen

Connect To Multiple Sessions in 
Many Back End Applications 
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EM08 – Enterprise Modernisation for System i  

Andrew Ireland
Binary Computer Services Ltd

Application Modernisation Specialist
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On the Minds of Top Executives Worldwide

Source:  IBM Corporation  - July 2005 (Over 1400 Survey’s Worldwide)

CIO Challenges

� Aligning IT & business goals 

� Building responsiveness and agility into 
the organization through IT

� Enable IT staff  to be more effective

CEO Challenges
�Process Efficiency

�Meeting Customer Expectations

�Employee Productivity

�Security & Privacy
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70% Business Logic sits 
within Legacy Systems

Need for Legacy & Browser 
Applications to co-exist

Legacy Applications will be 
around in 5 years time

Existing Realities (“Where are you now…”)
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Query/400PDM/SEU Applications

Is this your System i Infrastructure?

Do you use WDSC?
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Customers are asking, can we.... ?
Leverage existing assets?

Discover and gain control over our existing enterprise application portfolio?

Identify assets for reuse in a Service Oriented Architecture?

Leverage modern architectures?

Create services easily from existing code, including CICS, IMS, i5/OS and 
5250 terminal applications?

Define new services for all deployment platforms from initial design to 
implementation?

Leverage existing skills and attract new skills? 

Exploit new technologies and innovation without retraining existing staff that 
knows the business?

Utilize new employees on any project independent of target platform?

Leverage common development environment across siloed development 
teams?

Lower costs due to elimination of duplicate tools and processes?

Realize improved end-to-end communication and traceability across the 
entire lifecycle?

Leverage my investments?

Reduce maintenance costs, freeing resources to work on new projects?
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The Challenges of Modernization

To enable flexibility, IT must overcome challenges such as: 

�No electronic inventory of current IT assets

�Complex application architectures

�Skills lock-in

�Islands of development

�No flexibility for new investments
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Enterprise Modernization – Solution Overview

Assets
Understand, 
transform, reuse and 
mange enterprise          
application                
assets

Processes                       
and Infrastructures
Leverage modern processes, 

tools and middleware to reduce 
costs, improve quality and 

productivity

Architectures
Discover new SOA 
applications, reuse 

existing application as 
services

Skills
Rapidly develop cross-platform 

applications using new and existing skills

Investments
Invest resources in new opportunities

System z System i Distributed

�Leverage value in existing 
assets

�Drive innovation with 
technology advancements

� Leverage existing and 
new skills on multi-
platform projects 

�Improve responsiveness
of systems & people

�Reduce maintenance 
costs

http://www-306.ibm.com/software/info/developer/solutions/em/systems/i/index.jsp
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Existing Core 
Business  

Applications

New UI
refacing or rewriting

Web browser UI
Or Rich UI

Modern
Screens

Portal

Extract
Design

Re-Build
New 

Application
EGL

Java

ILE

Spectrum of Options for Application Modernization

E
G
L

Java

COBOL

Transformation/
Conversion

Discovery 
and

Analysis

Refactoring
“Rationalized”

Efficient
Version 

of the
Application

Reusable
Components

or 
Services

SOA
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Unlock and Open

Unlock core business 
applications through Web 

services enablement

IBM’s Developer’s Roadmap

Evolve to a Service Oriented Architecture

Build and Extend

Model and Assemble

Dynamically assemble 
services to rapidly respond 
to business opportunities.

Increasing Inventory of S
ervices

Rational HATS for 5250
Rational Developer for System i (RDi)

DB2 Web Query
Rational Business Developer (EGL)

WebSphere Application Server
Rational Application Developer

RDi SOA
RBD (EGL)

Update and extend 
mission-critical 

applications as services, 
leveraging their core value 

in new ways

Rational Asset Manager 
Rational Software Architect 

Rational Data Architect 
Rational Build Forge
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Rational and System i
New Rational Organization 

Enterprise Modernization

i5/OS Compilers and Tools transferred to 
Rational

– Application development tools in same 
division for all platforms

Focused on

System i and z customers

Business Application Developers

Bringing products to System i with native 
“i” OS support!

Seamless platform independent tools and 
technologies for all supported systems.
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Modernize Your IDEs
Achieve high productivity with modern development

� Use modern IDEs to develop and maintain code
�Rational Developer for System i (RDi)
�Rational Developer for System i for SOA 

Construction (RDi SOA)
�Rational Business Developer Extension (RBDe ) 
�Rational Application Developer (RAD)

� Benefits of a modern IDE
�Syntax highlighting and code assist
�Error detection and debugging services
�Multi-platform and off-platform edit, compile, and debug
�Recruit new developers w/ IDE built on open standards

Process
& Tools

����������������

����������������
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New Rational products: RDi & RDi SOA

New Rational products
RDi – lightweight Eclipse based development tool for RPG, COBOL, and CL programs

Includes LPEX, RSE, and End to End Debugger
New features include:  Application Diagrammer and the Screen Designer

RDi SOA – EGL, SOA, Web tools
RDi + Rational Business Developer (RBD) with EGL
Tools for Web Design
Web Services from RPG/COBOL
Bundle for developers who need end-to-end web and SOA solutions

HATS for 5250 Applications – WebFacing and HATS
RAD - Advanced Java Development (J2EE)

Eclipse

RDi

Edit, Compile, and Debug for 
RPG, COBOL, CL

����	
�����
�

���
�����
�

RBD RDi

Web Services
Pgm Call
Wizards

RDi SOA Bundle
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Query/400PDM/SEU Applications
System i Infrastructure

DB2 Web Query (Users)RDI SOA

Reports
Graphs

Dashboards
KPI’s

HATS
(5250 screens),

RPG web 
services

RPG, DDS EGL – Java
XMLD

ev
el

op
m

en
t

Thin Client Rich Client5250 Apps Rich Client

A
pp

lic
at

io
ns
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Reface an existing UI with HATS
Web

Portal

Rich Client� Quick ROI - Host 
applications can be quickly 
deployed with a GUI

� Low cost - No need to 
rewrite application

� Low risk – Leverage Open, 
Proven Platforms

� Increase productivity and 
reduce training costs

� Improving work flow from 
multiple applications

� Integration at the glass

� Click-to-Action support

� Zero footprint

� View through your 
favorite browser

� Integration at the desktop with 
other Eclipse applications

� Client side processing

� Rich set of user interface widgets

� Built on the standard, open 
Eclipse foundation

3270 or 5250 
Data stream

Web Service

� Build self-service 
transactions � Access host applications 

from mobile devices

Mobile ����������������
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From this
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To this
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What is HATS mobile device support for v7.1?

HATS transformation applications can now be 
accessed by pervasive devices such as cellular 
phones, data collection terminals, and Personal 
Digital Assistants  

This allows for the HATS developer to:

Customize and transform individual screens

Add business logic to screen interactions

Enhance the presentation, layout, and flow of the 
original host systems

Supported browser: Internet Explorer Mobile 5.0 or 
later

Reminder: HATS Integration Object or Web service 
data can also be used in conjunction with mobile 
devices
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Compact Default Rendering Example

optimized default settings

New template

Icon application keypad

Compact
default rendering

Larger scroll area

Vertical scrolling

Oversized
Default rendering

Blank template

Normal default rendering Compact Default Rendering
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HATS is not just a new screen…..

System z 
or 

System i 

Single 
Modernised 

Screen
Single 

Modernised 
Screen

HATSHATS

PORTALSiebel
Screen

Connect To Multiple Sessions in 
Many Back End Applications 
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HATS- Rendered 
Screen

Now that we have rendered the applications in HATS…

HATS – Web 
Service

New Application

it can be used as building blocks 
in an Web Services world….

Etc….

Business Process is implemented by integrating services

Review 
application

Review 
application

Customer 
eligibility

Retrieve 
credit 
report

Retrieve 
credit 
report

Credit 
assessment

Credit 
assessment

Request 
additional 

info

Request 
additional 

info

Generate declineGenerate decline

Final 
application 

review

Final 
application 

review

Generate approval 
& account info

Generate approval 
& account info
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� IBM has delivered a System i web based query and report 
writing program product that replaces IBM Query for iSeries 
(Query/400)

� Free upgrade (Limited Users) – if on SWMA 

� New Software Maintenance cost for QU2
� Base Program Product - 5733-QU2
� Report Assistant
� Graph Assistant
� Power Painter
� Spreadsheet integration
� Web-enable Query/400 reports
� Federated queries (DB2 for i5/OS)

� Requires V5R4

� 3rd Party Ecosystem Developing
� Databorough – X-WebQuery
� Rodin  - ETL
� Information Builders 

IBM DB2 Web Query for System i Powered By Information Builders

For more details, refer to: 
http://www.ibm.com/systems/i/software/db2/webquery



© 2007 IBM Corporation

EM08 - Enterprise Modernisation for System i 31

From this …….
5250 Application

Query/400



© 2007 IBM Corporation

EM08 - Enterprise Modernisation for System i 32

To this …….
HATS Application

DB2 Web Query
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Leverage Existing Applications with HATS and RBD

����
����
�������	�

��������
�
��	

��������
�		���

�� !"����

Existing Programs

# �

HATS for
5250 Applications

WDHT

Web
Service

Web 2.0

Web Services
Modern Applications
Document Printing

much more…

� Leverage existing 5250 applications
with HATS (including 3rd party ISV 
applications.

� Generate Web Services from HATS
and consume them in custom Web
2.0 applications using EGL.
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Modernize your Application through Transformation

����
����
�������	�

��������
�
��	

��������
�		���

�� !"����

Monolithic Programs

Partner
Transformation 

Tools

EGL
Application

EGL
Application

EGL
Application

# �
�Eliminate Skills silos – allowing IT to freely shift resources

across projects according to business priorities   

�Create applications that  are not locked into a specific
computing environment 
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Modernization with IBM’s Enterprise Generation Language (EGL)

Rapid Web & Rich
Client UI Enablement

DB2/400

ILE RPG
ILE COBOL

# �

� Leverage existing core 
business applications

� Business Developers 
who know existing 
business application   
can quickly learn and 
master the skills to 
deliver modern UI and 
extend use of 
application

� Begin move to services 
based architecture  

� Platform Independence 

� Learning curve can be mastered 
by existing RPG staff easily

� Language design supports 
migration of RPG with excellent 
maintainability

� IBM Rational Migration Extension 
for IBM i – Migrating RPG code to 
EGL
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Modernize your architecture through refactoring

����
����
�������	�

��������
�
��	

��������
�		���

�� !"���� ����
����
�������	�

��������
�		���

��������
�
��	

EGL Service 
Web Service

Partner Based Tools
(Databorough
X-Analysis 

and X-Migrate)

New EGL
Application

Monolithic Programs

# �

�Application Rationalization 

�Create reusable components or services

�Fast delivery of new business solutions with
available resources

�Significantly simplify maintenance,
lower error rates, higher quality

�Remove barriers to move to SOA 
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System i Design Recovery Using X-Analysis
www.databorough.com

� Application Understanding

� Drill Down Structure Charts, 

� Data Flow Charts

� Overview System Diagrams

� RPG as Pseudo Code

� Modern Perspectives

� Derived Relational Data Model 

� Business Rules Logic Extraction

� Screen to Screen flow with 
Activity and Use Case, Diagrams

� Re-Factored Proto-Types

� JSF

� Java Controllers

� Business Logic Web Services
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Modernize Your Asset Management 
Discover, understand, and leverage existing applications & services

� Understand and analyze the impact of change 
across heterogeneous enterprise applications using 
Databorough’s X-Analysis

� Manage assets across their lifecycle from design 
and creation to consumption and change with
Rational Asset Manager (RAM)

� Deploy and manage runtime services using
WebSphere Service Registry & Repository 
(WSRR)
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Modernize Your Architectures
Develop new SOA applications rapidly

� Create web services from RPG, COBOL CL, and 
Java with Web Services wizards using Rational 
Developer for System i for SOA Construction 
(RDi for SOA)

�Create web services wrappers for RPG 
and COBOL programs

Architecture

� Rapidly build, publish, and consume web 
services using Enterprise Generation 
Language (EGL), included in RDi SOA
�Leverage Service and Interface keywords to 

re-enforce SOA development principles
�Supports i5/OS and J2EE

� Transform green screen applications to web UIs and/or web services using Host Access 
Transformation Services (HATS) for 5250 Applications
� Quickest ROI – get to the web fast!
� Generate web services directly from 5250 applications

Outsourced

Supplier

Shared Svc

Division
Customer

����������������

E01-EDI

Data Warehouse
(Interfaces to and from the
Data Warehouse are not

displayed on this diagram)

DRAFT    Best Buy - Application Diagram V4   DRAFT
November 10, 1999

G02 - General
Ledger

A05 - AP

S01 - Sales
Corrections

I01  PO
Receiving

I03 Return to
Vendor

I06 Warehouse
Management

Mainframe apps - Blue
PC/NT apps - Green
Unix apps - Yellow
3rd party interface - Orange
Lines:  Colors have no special meaning.
They are to help make the diagram easier to
read.
For More Information:  See the database
containing information about each
application:   Application V4.mdb

S06 - Credit App

P15 EES Employee
Change Notice

OTHER  APPS - PC
AP - Collections/Credit

TM -  Credit Card DB

ACCTS REC  APPS - PC
990COR
Bad Debt

Benefical Fees
Beneficial Reconcil

JEAXF
JEBFA
JEBKA
JEDVA
JESOA
JEVSA
JEVSF
NSF

TeleCredit Fees

INVENTORY CONTROL APPS - PC
Code Alarm

Debit Receivings
Devo Sales

Display Inventory
In Home
Junkouts

Merchandise Withdraw l
Promo Credits
RTV Accrual

Shrink
AP Research - Inv Cnt rl
AP Research-Addl Rpts

Book to Perpetual Inventory
Close Out Reporting

Computer Intelligence Data
Count Corrections

Cross Ref for VCB Dnlds
Damage Write Off
Debit Receivings

DFI Vendor Database
Display Inventory Reconcil

Display Inventory Reporting

INVENTORY CONTROL APPS - PC
DPI/CPI

IC Batching
Inventory Adj/Count Correct
Inventory Control Reports

Inventory Levels
Inventory Roll

Merchandise Withdrawl
Open Receivings
PI Count Results

PI Time Results from Inv
Price Protection

Sales Flash Reporting
Shrink Reporting

SKU Gross Margin
SKU Shrink Level Detail

USM
VCB Dow nloads

Journal Entry Tool Kit

Scorecard - HR

L02-Resource
Scheduling
(Campbell)

P09 -  P17
Cyborg

M02 - Millennium

M03 - Millennuim 3.0

Banks - ACH and Pos to
Pay

Cobra

B01 - Stock
Status

S03-Polling

P14 On-line New
Hire Entry

CTS

Plan Administrators
(401K, PCS, Life,
Unicare, Solomon

Smith Barney)

D01 Post Load
Billing

I04 Home
Deliveries

I02 -
Transfers

Arthur Planning

I07 Purchase
Order

I12 Entertainment
Software

I05
Inventory Info

E13
E3 Interface

S04 - Sales Posting

V01-Price Management
System

I10 Cycle Physical
Inventory

I55 SKU
Information

K02
Customer Repair

Tracking I35 Early Warning
System

B02 Merchandise
Analysis

I13- Auto
Replenishment

U18 - CTO

Intercept

I09 Cycle Counts

E02-Employee
Purchase

Texlon 3.5

ACH

Stock Options

I17 Customer Perceived
In-Stock

U16-Texlon

SiteSeer

C02 - Capital
Projects

F06 - Fixed
Assets

US Bank Recon
File

Star Repair

EDI
Coordinator

Mesa Data

NEW Soundscan
NPD Group

AIG Warranty Guard

Resumix

Optika

Store Budget
Reporting

P16 - Tally Sheet

Cash Receipts/Credit

S05 - House
Charges

Ad Expense

L01-Promo
Analysis

V02-Price
Marketing
Support

BMP - Bus
performance Mngt

Store
Scorecard

I11 Price
Testing

Valley Media

P09
Bonus/HR

I15 Hand Scan
Apps

Roadshow

POS

S08 - Vertex
Sales
Tax

A04 - Cust
Refund Chks

Equifax

ICMS Credit

Cellular
Rollover

S09 - Digital
Satellite
System

NPD,
SoundScan

Sterling VAN
Mailbox (Value)

I18
SKU Rep

X92-X96
Host to AS400

Communication

S02 -
Layaways

Washington,
RGIS,

Ntl Bus Systems

V04-Sign
System

I14 Count CorrectionsNARM

P01-
Employee
Masterfile

I06 - Customer
Order

Frick
Co

UAR - Universal Account
Reconcilliation

Depository
Banks

S07 - Cell
Phones

S11 - ISP
Tracking

AAS

Fringe PO

Cash Over/
Short

L60 MDF
Coop

SKU Selection
Tool

SKU
Performance

Supplier
Compliance

1

I35 - CEI

ASIS

Misc Accounting/Finance Apps - PC/NT
COBA (Corp office Budget Assistant)
PCBS(Profit Center Budget System)

Merchandising Budget

AIMS
Merch Mngr Approval

Batch Forcasting
Ad Measurement

AIMS Admin

AIMS
ReportingAd

Launcher

V03- Mkt
Reactions

Spec
Source

CTO2.Bestbuy.
com

Rebate
Transfer

Sign
System

CopyWriter's
Workspace

ELT
PowerSuite

Store
Monitor

AIS Calendar

Stores & Mrkts

Due Dates

Smart Plus

Insertions
Orders

Budget
Analysis Tool

Print Costing
Invoice App

AIS Reports

Broadcast
Filter

Smart Plus
Launcher

General
Maintenance

Printer PO

Printer
Maintenance

Vendor
Maintenance

Vendor Setup

Connect 3

Connect 3
Reports

Connect 3
PDF Transfe

Spec Source
SKU Tracking

S20-Sales
Polling

Prodigy

PSP

In-Home
Repair

Warranty
Billing
System

Process Servers
(Imaging)

Prepared by Michelle Mills

Page 1 of 2
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Modernize Your Skills
Powerful tools & abstractions for multi-platform development

40

� Exploit advances in middleware and technology while writing business 
applications using Enterprise Generation Language (EGL) support 
in Rational Business Developer extension (RBDe)

�Build all elements of leading 
applications .. “end-to-end” from Web 
2.0 to services to batch processes

�Eliminate skill islands – EGL 
developers are able to develop 
applications for most platforms: 
i5/OS, CICS, IMS, z/OS Batch, WAS, 
Linux, Windows, AIX, HP-UX, Solaris

Skills

“Lack of skilled development resources” is the greatest inhibitor to implementing Web Services.
Evans Data Corp., 2007, “Web Services Development Survey, Vol. I”

Credit
Rating

Service

Java, 
.Net

Existing
Business
Logic PL/I,

RPG, 
COBOL

Customer 
Service

EGL

custSearch

Discount
Service

JSF EGL

EGL

SQL

custSearch.jsp

custSearch.jsp

JavaScript

EGL

JSF Page & 
EGL Handler

EGL Service

EGL Service
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The power of tools: Model Transformations
A new generation of Architected Rapid Application Development

41

�Transform UML models to RBD

�Best way to go…
from SOA models to construction of services

to services deployed on System z, System i, or anywhere else

1. Model 2.  Define Transformation
Parameters and additional 

Business Rules

3. Transform to RBD code 4. Deploy to platform 
(z, i, or distributed)

�Traceability from requirements to code
�Create your own transformations
�Transformations enriched by Business Rule Annotation and Transformation Parameters

SKILLS

PRODUCTIVITY
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zSeries

CSP

VisualAge Generator

VisualAge Pacbase

Natural/ADABAS 

CA Tools 
Cool:Gen
Cool:Enterprise
Ideal
Telon

COBOL

HPS AppBuilder

Maestro

IDMS

Progress 

ADSO 

iSeries

RPG

SYNON 

Unix

Informix  4GL

Oracle Forms

Windows/.net
42

System z

System iRational
Management

Tools

The Application Transformation Proposition
� Application 

Environments

RBD

Windows
Linux
AIX
Solaris
HP UX

Deployment� Automated 
Conversion 

Tooling

Refactoring 
Tooling

RAD

Java, 
EJB

Java, 
COBOL
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Full version software trials

‘Try online’ hosted System i environments

Tutorials

Architectural Guidance

System i Sandbox

Examples and best practices provide low-risk, 
practical, hands-on path to understanding

www.ibm.com/rational/modernization

Get started with the System i Sandbox
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Enterprise Modernization - The Road Ahead

Each customer needs a unique modernization strategy based on:

Your business requirements

Your budget

Your staffing constraints

Choose one or more of the options to build your modernization 
strategy.

Rational and our business partners can help you formulate

your own customized strategy for modernization

Let’s look together at our solutions …
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