
© 2010 IBM Corporation

IBM Power Systems  

Practical Web Services for RPG
IBM Integrated Web services for i

Tim Rowe ïtimmr@us.ibm.com



© 2010 IBM Corporation

IBM Power Systems

2

Presentation RPG Web Service
Business Logic

Á Integrated Web services for IBM i ïProject

Á Intro to SOA/WS on IBM i

ÁWeb Services coding for RPG considerations

ÁCreate, Deploy and Testing an RPG Web service

ÁConsuming Web services with RPG on IBM i
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Web Services Made Easy 
An IBM i Project
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Web Services Made Easy ïAn IBM i Project

Á IBM Integrated Web Services for i
ïñAn Easy Step to starting with SOA on System iò

ÁSimplify the process of externalizing RPG/COBOL business logic as a service.
ÁExternalize various RPG/COBOL business tasks as services. 
ÁAbstracts the hidden complexities of Web services for IBM i.
ÁProvide RPG/COBOL Developer easy to use Web interface, not requiring additional tools or 

skills

http://www.ibm.com/systems/i/software/iws/

http://www.ibm.com/systems/i/software/iws/
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IBM Integrated Web services server for i

ÁMerged the Development Process and Deployment Server

Á2 Steps to Create a Web services server on IBM i

Á7 Steps to Deploy an RPG/COBOL Service

ÁBuilt on IBM Integrated Web Application Server for I

ïNote: 2 Methods returned for every procedure or program

Å XML - Automated Data (Including Data Structures)

ÅStandard Serialized objects.

ÁEmbedded Axis 2 Engine into IBM i
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Introduction to Web services and SOA
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What is  é..?

é a service?

A repeatable 
business taskïe.g., 

check customer 
credit; open new 

account

é service oriented 
architecture (SOA)?

An IT architectural 
style that supports 

integrating your 
business as linked 

services

"SOA impacts every aspect of IT and business.ò
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Web Services Overview 

Definition: Self-Contained with well-defined interfaces that provide 

functionality that is accessible over the Internet/Intranet

Key Technologies: XML, WSDL, SOAP, UDDI
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SOA Is Like Musical Notesé

Each musical notes 

represents a business 

service

SOA allows for 

flexible composition 

of music

Checking 

Credit Opening 

Account

Tracking 

Shipment

Checking 

Inventory

Placing an 

Order
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Web services are a good starté

V Business 

applications and 

their interfaces 

become reusable

V Decouples the 

interfaces from 

the business 

applications

V The number and 

complexity of the 

interfaces is 

reduced

V Rich business 

abstractions 

describe the 

application 

interface

Turn this é éinto this (web services).

= Interface

Service

= Application

Service Service Service

Service Service Service

= Interface = Service
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ITM for Energy 

Management

Slowdown                 

Processor                

IBM® Systems Director 6.1.2 ïSOA enablement ï*Preview

IBM Systems Director Northbound Rest APIôs

1. Active Energy Manager (AEM) is feeding Energy 
Information to Tivoli and an Operator of the Data 
Center Energy Conditions

2. Computer Room Air Conditioner (CRAC) unit 
fails and an Energy event from IBM Systems 
Director/AEM sent to ABC Corporate SOA 
Application

3. ABC SOA Application sends a message for AEM 
to put Systems associated with CRAC unit in 
Power Saver mode (limit processors)

4. AEM sets Power Saver mode slowing processors

5. IBM Systems Director is notified of Power 
reduction and the event kicks off a Web service 
client program

6. Web service program sends SOA messages to 
the Operating Systems and an email to the Data 
Center Administrator

ABC Air Conditioner Failure with IBM Systems Director & Smart SOA

ABC Corporate

Application

Power Reduced

Notification
Active Energy Manager

= SOA Service

1

Shutdown Cores

Shutdown Cores

System

Message

2

3

6
4

5

6
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IWS & Android on IBM i

ÁIWS Enables Android Applications
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RPG Coding Considerations
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RPG Best Practices ïQuick Reference

ÁUse Free Form

ÁUtilize ILE Techniques
ïProcedures

ïBinding Directories

ïService Programs

ïExports ïHints & Tips

ÁCentralize Declarations

ÁExpand Naming Conventions

ÁWrite Indicatorless Code

ÁUse Structured Programming Techniques

ÁUse Comments

ÁAvoid Obsolescence
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What is a RPG Service?

ÁFunction
ïGet information

ïPerform action

ÁProperties

ïEncapsulated

ïReusable

ïStateless

ïEvent driven

ïLoosely coupled

ÁModular
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Properties Comparison  Review ïService 

Service
ÁEncapsulated
ïAccess through interface

ÁReusable
ïWrite once ïuse everywhere

ÁStateless
ïInformation not retained

ÁEvent driven
ïNo required order

ÁLoosely coupled
ïCallable from anywhere

Traditional ïSub Routine

ÁGlobal data
ïAccess directly

ÁReuse by copy
ïMaintain everywhere

ÁStateful
ïInformation retained in job

ÁApplication driven
ïFixed order

ÁTightly coupled
ïTied to application
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Create, Deploy and Testing an RPG Web service 
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Introducing - IBM Integrated Web Services Server on i

Key Features of  IBM i Web Services server

ÁIntegrated into IBM i

ÁWS-Basic Profile ïCompliant

ÁDeveloped for RPG/COBOL

ÁOpen Source Technology

ÁRemoves Complexities of Web Services for 

IBM i Developer

ÁEasy to Use - Web Admin Interface

ÁIBM i Web Services Test Client

ÁExternalizes IBM i Program Objects

ÁTracing ïWS-Message & Program Objects

ÁScripting Support
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Embedding Web services information with RPG on IBM i 
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RPG Find Customer

Example: RPG Find Customer
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V5R4 - Enablement
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Binding RPG Business Logic to Program/Service Program

ÁService Info embedded with RPG or COBOL program objects (PCML)

ïFor IBM i 6.1 & 7.1 need to recompile specifying:

CRTRPGMOD PGMINFO(*PCML *MODULE) 

CRTCBLMOD PGMINFO(*PCML *MODULE)

ïFor V5R4 ïrecompile specifying following option in the source:

Å For RPG 

H PGMINFO(*PCML:*MODULE)

Å For COBOL

PROCESS OPTIONS PGMINFO(PCML MODULE)
ÁService Information can alternatively be generated in IFS

ÁRestrictions:
ïProgram objects must be óStatelessô 

ï Further Information - http://www.ibm.com/systems/i/software/iws/
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Externalizing Web services with RPG on IBM i
(Demo)  - Simplification and Ease of Use
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Web Admin: Install Web Service

Access Web Admin   http://hostname:2001/HTTPAdmin

Click on the Create New Web Services Server link
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IAS Web Server

HTTP Server

Creating a Web Service

IBM i Operating System

Java

Axis 2 runtime
RPG runtime

FindCust.rpg

PCML ïdata definition 

CreateCust.rpg

PCML ïdata definition 

CreateCust WSDL

FindCust WSDL

Create Web 
Service Wizard

CreateCust Data Definition 
Based on PCML

FindCust Data Definition 
Based on PCML
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Create Web Service ïIntegrated in IBM i

ÁWhere the Web Service runs 
ïWeb Server  - part of the IBM i operating system

ÅHTTP servers

ÅIAS server

ïRuns on Axis2 runtime engine 

ÁCreate the Web Service artifact 
ïBased on a compiled RPG object

ïUses the imbedded PCML object 

ïCreates a java artifact 

ÅCreates necessary RPG environment ïUser profile, lib list

ÅRuns the specified RPG program
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Web Admin: Install Web Service
ÁStep 1: Create the server to run Web services.
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Web Admin: Install Web Service
ÁStep 2: Select to Install a new Web service
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Web Admin: Install Web Service

ÁStep 3: What program contains the services ?
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Web Admin: Install Web Service

ÁStep 4: What should we call this new Web service?
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Web Admin: Install Web Service
ÁStep 5: What in the ILE program should be externalized as a Web service?
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Web Admin: Install Web Service
ÁStep 6: Specify User for the Web service
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Web Admin: Install Web Service
ÁStep 7: Configure IBM i resources for the Web service
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Web Admin: Install Web Service
ÁStep 8: Ready to deploy the new Web service ïServer tab
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Web Admin: Install Web Service
ÁStep 8: Ready to deploy the new Web service ïServer tab
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Web Admin: Install Web Service
ÁStep 8: Ready to deploy the new Web service ïService tab
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Web Admin: Install Web Service
ÁCreate server  - after short period of time (seconds) server created and service 

deployed
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Web Admin: Install Web Service
ÁOnce created, the server is started and deployed service started 
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Web Admin: Install Web Service

ÁManage installed Services ïview and install new services to this server
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Web Admin: Install Web Service

ÁView the WSDL file
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Web Admin: Install Web Service

ÁManage installed Services ïview and install new services to this server
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IBM i Web Services Test Client
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Security Discussion

Security Concerns
Messages are being sent over the intranet/internet ïAre they Secure?

Web Services ïSecurity
Á HTTP
ÁWS-Security

Three Available Security Mechanismôs 
Á HTTP - SSL encryption and authorization (Certificates) (Basic authorization)
ÁWS-Security (No support on IBM Integrated Web services server for i)
Á IBM Datapower Appliances ï(Pretty cool utility)
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IWS - New Improvements: IBM i 7.1

ÁPerformance Enhancementsé

ÁiASP Support

ÁCCSID Support via Scripts

ÁConnection Pool Properties

ÁStatic WSDL

ÁTracing
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Static WSDL Support
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Simplified IWS Tracingé. 
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Consuming Web services with RPG on IBM i
The Unlimited Potential
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Web Services ïa client view 

Definition: Self-Contained with well-defined interfaces that provide 

functionality that is accessible over the Internet/Intranet

Key Technologies: XML, WSDL, SOAP, UDDI

RPG web service client RPG FindCustomers
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Á Natural for ILE RPG/COBOL Developer 

Á 4 Step Static Development Process
1. Use WSDL to generate Web service proxy code in C

2. Build RPG stub code from C proxy code

3. Compile/Bind RPG  & Web service stub code

4. Invoke RPG/COBOL Web service client

http://www.ibm.com/systems/i/software/iws/

Integrated Web services client for IBM i

http://www.ibm.com/systems/i/software/iws/
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Web Services Client for ILE

ÁOverview
ï Based on Apache AXIS C++ Version 1.5+
ï Consists

ÅTools
ÅConvert serviceôs WSDL to  C/C++ APIs
ÅSOAP client
ÅILE Service Program

ï Supported today

ÅPackaged with 5733-XT1
ÅV5R1, V5R2, V5R3, V5R4

ï Availability

Å4Q/07 ïIBM i SS1 Option 3
ÅV5R4 and later

ÁSupports 
ï C, C++, RPG, COBOL
ïWeb Services Description Language (WSDL) - document literal only 
ïWeb Services Invocation (WSI) 1.1 basic profile compliance 
ï Secure Sockets Layer (SSL) 
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Web Service Deployment Review
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Where to find my WSDL
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FindCustomers.WSDL
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FindCustomers.wsdl

FindCustomers.WSDL
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Web Services Client for ILE
Step 1: Stub Generation ïCreating a Web Services Proxy

ÁDeveloper generates stubs using:
ïJava tools (wsdl2ws.jar)
ïQshell script - wsdl2ws.sh  -lc STOCKQ.wsdl

WSDL passed into 

tool that generates 

C/C++ stubs

C/C++ stubs

Web Service 

Provider WSDL
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FindCustomersPortType.h
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FINDCUSTOMERSInput.h



© 2010 IBM Corporation

IBM Power Systems

59

1

2

3



© 2010 IBM Corporation

IBM Power Systems

60

4

5
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6

7

8

9

10
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http://www.ibm.com/systems/i/software/iws
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RPG Call Find Customers Program
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Quick Review of Steps

Process to Run RPG Web Service:

1. Stub Generation ïCreating a Web Services Proxy (ñintermediaryò for ILE RPG, COBOL )

2. Use Stubs to build RPG prototypes

3. Compile/Bind and Invocation

4. Run Program

Á Prerequisites
ï C++ Compiler (Compiler - ILE C++, licensed program product ID 5722WDS, option 52)

ï Java (IBM Developer Kit for Java, JDK 1.4, licensed program product ID 5722JV1, option 6)=

ï C Compiler (Compiler - ILE C, licensed program product ID 5722WDS, option 51)

Å Only needed if generating C stubs
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Web Services Client for ILE
Step 2: Compile/Bind and Invocation

ÁCreate the application that uses the stubs to invoke the Web service

Client 

Application

C/C++ stubs 

(service, method)

Axis Client

Server

Call/Return

Call/Return

SOAP Request

SOAP Response
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Composed of experts who develop and deploy solutions across IBMôs systems family offerings. From in-

depth product expertise, to knowledge transfer, to platform-specific hardware and software solutions, 

weôre here for you!

Web Site:

http://www.ibm.com/systems/services/labservices

Sample Power Services

ÅWeb Services for RPG

ÅSockets Communications Programming

ÅOptical Storage Migration

ÅPerformance Tuning

ÅExternal Disk Implementation

ÅIASP Implementation

ÅSecurity

ÅHA Consulting

Contact Us

stgls@us.ibm.com

IBM Systems Lab Services and Training

mailto:stgls@us.ibm.com
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IWS - Web site Information:

ÁIntegrated Web Services for IBM i - Website:   

http://www.ibm.com/systems/i/software/iws/

ÁServer/Client Tutorials:

http://www.ibm.com/systems/i/software/iws/quickstart.html

http://www.ibm.com/systems/i/software/iws/quickstart_server.html 

http://www.ibm.com/systems/i/software/iws/quickstart_client.html

ÁLimitations and Restrictions:

http://www.ibm.com/systems/i/software/iws/limitations.html

ÁHow to Order: - Group PTF - for V5R4 and V6R1

http://www.ibm.com/systems/i/software/iws/support.html
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Published Articles:  - Chronologically 

Á Integrated Web Services for IBM i  - June 2008
http://www.ibmsystemsmag.com/ibmi/june08/trends/20795p1.aspx

Á A Walk in the Park - RPG developer Perspective: Dec 2008
http://www.ibmsystemsmag.com/ibmi/december08/features/23166p1.aspx

Á "Cover Article" - Diving Into Web Services and SOA on IBM i:  Dec 2008
http://www.ibmsystemsmag.com/ibmi/december08/coverstory/23164p1.aspx

Á Getting Started With the Integrated Web-Services Server - Dec 2008
http://www.ibmsystemsmag.com/ibmi/december08/tipstechniques/23351p1.aspx

Á Power Under the Hood - Dec 2008
http://www.ibmsystemsmag.com/ibmi/december08/lessonsfromthelab/23339p1.aspx

Á Securing Web-Service Messages:  - January 2009
http://www.ibmsystemsmag.com/ibmi/january09/administrator/23600p1.aspx

Á Integrated Web Services Server for IBM i - Feb 2009
http://www.mcpressonline.com/application-software/ibm/integrated-web-services-server-for-ibm-i.html
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Other - Resources

ÁIntegrated Web Services for IBM I

http://www.ibm.com/systems/i/software/iws/

ÁIBM Technical Information and Example

http://www.ibm.com/developerworks/

ÁWebSphere Enterprise Service Bus 

http://www.ibm.com/software/integration/wsesb/

ÁWebSphere Process Server
http://www-306.ibm.com/software/integration/wps/
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Summary

ÁIntegrated Web services for IBM i ïProject

ÁIntro to SOA/WS on IBM i

ÁWeb Services coding for RPG considerations

ÁCreate, Deploy and Testing an RPG Web service

ÁConsuming Web services with RPG on IBM i
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Questions?


