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IBM Power Systems

Presentation RPG Web Service
Business Logic

A Integrated Web services for IBM i i Project
A Intro to SOA/WS on IBM i

A Web Services coding for RPG considerations

A Create, Deploy and Testing an RPG Web service
A Consuming Web services with RPG on IBM i
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Web Services Made Easy
An IBM | Project
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IBM Power Systems

Web Services Made Easy 1 An IBM | Project

A IBM Integrated Web Services for i
AAn Easy Step to starting with SOA on System i ¢

A Simplify the process of externalizing RPG/COBOL business logic as a service.

A Externalize various RPG/COBOL business tasks as services.

A Abstracts the hidden complexities of Web services for IBM i.

A Provide RPG/COBOL Developer easy to use Web interface, not requiring additional tools or
skills

http://www.ibm.com/systems/i/software/iws/
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IBM Power Systems

IBM Integrated Web services server for |

A Merged the Development Process and Deployment Server
A 2 Steps to Create a Web services server on IBM i
A 7 Steps to Deploy an RPG/COBOL Service
A Built on IBM Integrated Web Application Server for |
Note: 2 Methods returned for every procedure or program
A XML - Automated Data (Including Data Structures)
A Standard Serialized objects.

A Embedded Axis 2 Engine into IBM i

Web Service
request Message (Sogp)  xmL

Software : g3 Business
Application E, Function
o

Response Message (SOPP)

WSDL
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Introduction to Web services and SOA
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credit; open new
account
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€ service o
architecture (SOA)?

An IT architectural
style that supports
integrating your
business as linked
services

“Son impacts every aspect

Gartner
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Web Services Overview

Definition: Self-Contained with well-defined interfaces that provide
functionality that is accessible over the Internet/Intranet

Web Service
T .
Software BUSln.eSS
Application @ Function

Key Technologies: XML, WSDL, SOAP, UDDI
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IBM® Systems Director 6.1.2 7 SOA enablement i *Preview
ABC Air Conditioner Failure with IBM Systems Director & Smart SOA

1.

BM Systems Director
Active Energy Manager (AEM) is feeding Energy
Information to Tivoli and an Operator of the Data
Center Energy Conditions

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

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

AEM sets Power Saver mode slowing processors
IBM Systems Director is notified of Power
reduction and the event kicks off a Web service
client program

Web service program sends SOA messages to

the Operating Systems and an email to the Data
Center Administrator
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IBM Power Systems

IWS & Android on IBM |
A IWS Enables Android Applications

8] Sl @ 12:45pPM

GetCustomers
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)] Tl @ 11:40 Am

CreateProfile

Create IBM i Profile

crown

search

Johnson
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RPG Coding Considerations
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RPG Best Practices T Quick Reference

A Use Free Form
A Utilize ILE Techniques
I Procedures
I Binding Directories
| Service Programs
I Exports i Hints & Tips
A Centralize Declarations
A Expand Naming Conventions
A Write Indicatorless Code
A Use Structured Programming Techniques
A Use Comments
A Avoid Obsolescence

14 Power your planet.

for Business
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What is a RPG Service?

A Function
I Get information
| Perform action

A Properties

I Encapsulated

' Reusable

| Stateless

| Event driven

' Loosely coupled

AModular

Powrary 1¥ Bilomnoat
rYower your pidanet.

15

for Business

© 2010 IBM Corporation



IBM Power Systems

Properties Comparison Review 1 Service

Service Traditional T Sub Routine
AEncapsulated AGlobal data.
) Access through interface Access directly
AReusable AReuse by copy
) Write once i use everywhere Maintain evervwhere
AStateless . YW
Information not retained AStateful
AEvent driven Information retained in job
No required order AApplication driven
ALoosely coupled Fixed order
Callable from anywhere ATightly coupled

Tied to application

16 © 2010 IBM Corporation
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Create, Deploy and Testing an RPG Web service
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IBM Power Systems

Introducing - IBM Integrated Web Services Server on i

Key Features of IBM i Web Services server

A Integrated into IBM i

A WS-Basic Profile i Compliant

A Developed for RPG/COBOL

A Open Source Technology

A Removes Complexities of Web Services for
IBM i Developer

A Easy to Use - Web Admin Interface

AIBM i Web Services Test Client

A Externalizes IBM i Program Objects

A Tracing i WS-Message & Program Objects

A Scripting Support

18 © 2010 IBM Corporation
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Embedding Web services information with RPG on IBM |
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Example: RPG Find Customer

Web Service

3

request (Sosp)

Software

Business
Application

Function

Interface
(WSDL)

20  Power your planet.
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V5R4 - Enablement

h nomain bnddir('FLGHT400M" ) @ PGMINFO (xPCHL : xMODULE)

fCUSTNAME IF K DISK

E
FCUSTOMER IF A E K DISK RENAME (CUSTR:CUSTOMERR)
FCUSTOMRZ IF E K DISK

/copy nfs405pr

EEEEEEEEEE LR tEL L LR L L LRSS R

FindCustomers export

FindCustomers pi

Position 64 const

ListType 1 const

CountReq 101 @ const

CountRet 101 ©

CustList likeds(CustInfo) dim(100)
options(xvarsize)

21 © 2010 IBM Corporation
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Binding RPG Business Logic to Program/Service Program

A Service Info embedded with RPG or COBOL program objects (PCML)
For IBMi6.1 & 7.1 need to recompile specifying:
CRTRPGMOD PGMINFO(*PCML *MODULE)
CRTCBLMOD PGMINFO(*PCML *MODULE)

For V5R4 1 recompile specifying following option in the source:

A For RPG
H PGMINFO(*PCML:*MODULE)
A For COBOL
PROCESS OPTIONS PGMINFO(PCML MODULE)
A Service Information can alternatively be generated in IFS

A Restrictions:
Program objects must be O6Statel esséb

Further Information - http://www.ibm.com/systems/i/software/iws/

22

© 2010 IBM Corporation



23

IBM Power Systems

Externalizing Web services with RPG on IBM |
(Demo) - Simplification and Ease of Use
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IBM Power Systems

Web Admin: Install Web Service

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

IBM Web Administration for i5/0S &P

WebSphere.
Manage | Advanced | Related Links
¥ C%mm?nv{/aiké and Wiéards IBM Web Administration for i5/0S
J Create Web Services Server ]
.} Create HTTP Server Getting started - Create and learn about the servers needed to run your Web content.

J Create Application Server
J Create WebSphere Portal

dg¢ Create a New Web Services Server @

Create Web Services Server Wizard provides a convenient way to externalize existing
programs running on i5/0S, such as RPG or COBOL, as Web services. This allows
Web service clients to interact with these i5/0S program based services from the
Internet or intranet using Web service based industry standard communication
protocols such as SOAP.

@ Create a New HTTP Server @

Create a new HTTP Server (powered by Apache) to run your HTTP Web content. This
wizard will create everything you need to get started with simple Web serving.

@ Create a New Application Server @
Create a new application server to run your dynamic Web applications. Create either
an i5/0S integrated application server or 3 WebSphere Application Server.

Click on the Create New Web Services Server link

24 © 2010 IBM Corporation
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Creating a Web Service Cr—

3

Create Web
Service Wizard

HTTP Server
IAS Web Server

AXis 2 runtime |
CreateCust Data Definition RPG runtime

Based on PCML
% CreateCust.rpg
PCML 1T data definition
) CreateCust WSDL
FindCust Data Definition \
Based on PCML \

FindCust.rpg

PCML 1 data definition
FindCust WSDL

Java
IBM | Operating System

25 © 2010 IBM Corporation



IBM Power Systems

Create Web Service 1 Integrated in IBM |

A Where the Web Service runs
Web Server - part of the IBM i operating system
A HTTP servers
A 1AS server
Runs on Axis2 runtime engine

A Create the Web Service artifact
Based on a compiled RPG object
Uses the imbedded PCML object
Creates a java artifact
A Creates necessary RPG environment i User profile, lib list
A Runs the specified RPG program

26 © 2010 IBM Corporation
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Web Admin: Install Web Service

A Step 1: Create the server to run Web services.

IBM Web Administration for i5/0S

¢P  WebSphere.
Setup Advaniced | Related Links
All Servers | HTTP Servers ~ Application Servers ~ ASF Tomcat Servers

@ Running a7}

w Common Tasks and Wizards
) Create Web Services Server
) Create HTTP Server
J Create Application Server
J Wigrate Original to Apache
J Create WebSphere Portal
J Create IBM Workplace

w Web Services Wizards
) Deploy New Service

w Server Properties
[ Properties
[ Server Tracing
B View HTTP Servers

w Services
[ Manage Deployed Services

w Web Performance
& Web Performance Advisor

w Problem Determination
B View Logs
o View Create Summary

Server:| WSERVICE1 - V1.3 (web senvices) J_\j

||

Create Web Services Server
Specify User ID for Server - Step 1 of 8

Welcome to the Create Web Services Server wizard. A Web services server provides a convenient way to externalize existing programs
running on i5/08, such as RPG and COBOL programs, as Web services. Web service clients can then interact with these i5/0S program
based services from the Internet or intranet using Web service based industry standard communication protocols such as SOAP. The

clients can be implemented using a variety of platfoerms and programming languages such as C, C++, Java and .NET. This wizard creates
everything needed to run Web services.

For more information, please visit: hitp://iwww-03.ibm.com/systems/i/software/iws/

The server requires an i5/0S user ID to run the server's jobs. Itis recommended that a special user ID be specified to run the server's
johs since this user ID will be given authority to all of the server's objects, such as files and directories.

Specify user ID for this server: 9
() Use default user ID

Note: The default server user ID is QWSERVICE.

O Specify an existing user ID
O Create a new user ID

| Back || Next| | Cancel |

([T}

27
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Web Admin: Install Web Service

A Step 2: Select to Install a new Web service

IBM Web Administration for i5/0S &P WebSphere,

Setup Advanced | Related Links
All Servers | HTTP Servers  Application Servers ~ ASF Tomcat Servers

@ Running Server:| WSERVICE1 - V1.3 (web senices) v

w Common Tasks and Wizards Create Web Services Server
J Create Web Services Server ) ! )
) Create HTTP Server Externalize an i5/0S Program as a Web Service - Step 2 of 8

J Create Application Server

J Migrate Original to Apache : ¢ : N ; : o
7} Create WebSphere Portal You may externalize an i5/0S program object as a Web service. The program chject must be an existing Integrated Language

¢ : : 2 : ; : : ! ?
) Create BM Workplace Environment (ILE) program (*PGM) or service program (*SRVPGM) object. Currently, only program objects written using the COBOL or
RPG programming languages are supported.

w Web Services Wizards

J Deploy New Service Externalize an i5/0S program as a Web service: @
w Server Properties Deploy new service to externalize an i5/0S program.
B Properties

B Server Tracing
B View HTTP Servers

w Services
B Manage Deployed Services

w Web Performance
E. Web Performance Advisor

- \BackHNext] ' Cancel |
w Problem Determination - -

B View Logs
&~ View Create Summary

28 0% - | ) - © 2010 IBM Corporation
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Web Admin: Install Web Service

A Step 3: What program contains the services ?

IBM Web Administration for i5/0S

{7  WebSphere.
Setup Advanced | Related Links

All Servers | HTTP Servers  Application Servers =~ ASF Tomcat Servers
@ Running Server:| WSERVICE1 - V1.3 (web senvices) v

w-Common Tasks and Wicards Create Web Services Server
J Create Web Services Server ) s )
0 Create HTTP Server Deploy New Service: Specify Location of i8/0S Program Object - Step 3 of 8

J Create Application Server
J Migrate Original to Apache

3} Create WebSphere Portal The i5/0S object to be externalized as a Web service must be an existing ILE program (*PGM) or service program (*SRVPGM) located on the
’§ Create IBM Workplace system. Currently, only program objects written using the COBOL or RPG programming languages are supported.
w Web Services Wizards Specify the library and program object for the Web service. 0
. Deploy New Service
w Server Properties ® specify i5/0S library and ILE program object name (Recommended)
[ Properties
B Server Tracing You can specify the program object location by entering the name of the library that contains the program object, as well as the name of the
B View HTTP Servers program object. Thigisthe fastestand recommended way to locate the program object.

Library name: IWSRII
w Services

[ Manage Deployed Services ILE Objectnami: NFS400_THR

w Web Performance ILE Objecttype: \@ *srvPeM O *pal

(ol i
4 Ve Barbneance sdvisa O Browse the integrated file system for the i5/0S program ohject

w Problem Determination
B View Logs Y
2 View Create Summary ’ Back H Next | ‘ Cancel ’

29 © 2010 IBM Corporation
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Web Admin: Install Web Service

A Step 4: What should we call this new Web service?

IBM Web Administration for i5/0S

P WebSphere

Setup Advanced | Related Links
All Servers | HTTP Servers  Application Servers =~ ASF Tomcat Servers

@ Running Server:| WSERVICE1 - V1.3 (web senvices) ::i]
w Common Tasks and Wizards ) Create Web Services Server
J Create Web Services Server ‘ _
J Create HTTP Server Deploy New Service: Specify Name for Service - Step 4 of 8

J Create Application Server

J Migrate Original to Apache . . . .
3 C:geate Wegsphere gonal Specify a unique name for this service. 9

J Create IBM Workplace

Servicename: | FindCustomers|
w Web Services Wizards 2 Service description: NFS400_THR
. Deploy New Service 1 ) )
w Server Properties
[ Properties e (e ‘77
B Server Tracing l Back ’\ Next l  Cancel |

O View HTTP Servers

w Services —
[ Manage Deployed Services

w Web Performance
E Web Performance Advisor o |

30
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Web Admin: Install Web Service

A Step 5: What in the ILE program should be externalized as a Web service?

IBM Web Administration for i5/0S

<P WebSphere,

Setup Advanced | Related Links
All Servers | HTTP Servers  Application Servers ~ ASF Tomcat Servers

@ Running Server: W$ERVICE1 -V13 (web semvices) !:[
v Common Tasks and Wizards Export procedures: @ )
J Create Web Servi Si
J C:z:t: H‘ﬁrp Ser:,l.:s G Select Procedure name/Parameter name Usage Data type Count
J Cljeate Applipation Server D » GETCITYNAME
J Wigrate Original to Apache
) Create WebSphere Portal [El > FINDTOCITIES
Create IBM Workpl
Mo et ] » FINDFROMCITIES
v Web Services Wizards [E] » GETFLIGHTINFO
R s i [0 » FINDFLIGHTS
w Server Properties O » FINDFLIGHTSDOW
B Properties
[y Server Tracing O » GETCUSTNAME
[iewiite =aomm O » GETCUSTNUMBER
N CRTVICES ¥ FINDCUSTOMERS
[ Manage Deployed Services B POSITION
w Web Performance @ LISTTYPE
& Web Performance Advisor B COUNTREQ
w Problem Determination B COUNTRET
B View Logs .
+” View Create Summary B CUSTLIST [OUPIN | COUN @
| Select All || DeselectAll | | Expand All || Collapse All |
[se]

| Back ‘ Nexti \ Cancel ]

31 OW FOLUL o = © 2010 IBM Corporation
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Web Admin: Install Web Service
A Step 6: Specify User for the Web service

IBM Web Administration for i5/0S

Setup Advanced | Related Links

All Servers | HTTP Servers  Application Servers ~ ASF Tomcat Servers

@ Running o

v Common Tasks and Wizards

J Create Web Services Server

. Create HTTP Server

2 Create Application Server
J) Wigrate Original to Apache
J Create WebSphere Portal

J Create IBM Workplace

w Web Services Wizards
. Deploy New Service

w Server Properties
[ Properties
[ Server Tracing
B View HTTP Servers

w Services
[ Manage Deployed Services

w Web Performance
E Web Performance Advisor

w Problem Determination
B View Logs
& View Create Summary

32

Server: WSERVICE1 - V1.3 (web senvices) [ |

Create Web Services Server
Deploy New Service: Specify User ID for this Service - Step 6 of 8

CP  WebSphere.

The service requires an i5/08 user ID to run the program object that centains the Web service business logic.

Specify User ID for this Service: 9
O Use server's user ID
& specify an existing user ID

The user ID must have the necessary autherity to this program object and any other additional program objects.

User ID: [MyUse]

Update the servers user ID to have *USE authority to this user ID.

' Bacl(” Next : ' Cancel \

© 2010 IBM Corporation
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Web Admin: Install Web Service

A Step 7: Configure IBM i resources for the Web service

IBM Web Administration for i5/0S

&P WebSphere,

Setup Advanced | Related Links

All Servers | HTTP Servers  Application Servers =~ ASF Tomcat Servers

@ Running Server: WSERVICE1 - V1.3 (web senvices) vl
w Commen Tasks and Wizards Create Web Services Server
J Create Web Services Server ) o )
) Create HTTP Server Deploy New Service: Specify Library List - Step 7 of 8
) Create Application Server
g z‘gratte‘zr'ggat"m Agar‘:hle The functionality of the i5/0S program you want to externalize as a Web senvice may depend upon
T L LA 00 other i5/0S programs in the system. Specify all libraries in which programs exist that the Web
) Create IBM Workplace

service programs depend on. If no library is specified, a default library listis used.

w Web Services Wizards
J Deploy New Service Library list entries: (2]

Library name
w Server Properties

[ Properties O IWSRII
[ Server Tracing O QGPL
B View HTTP Servers
O QTEMP
+ Services ®  |FLGHT400)

[ Manage Deployed Services

| A*dd'i\ Remove || Remove All || Move up [ Move down | | Continue |

w Web Performance
& Web Performance Advisor

| Back || Next| |cCancel |
¥ Problem Determination . g a

B View Logs
&~ View Create Summary

33
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Web Admin: Install Web Service

IBM Web Administration for i5/0S

Setup Advanced | Related Links
All Servers | HTTP Servers  Application Servers = ASF Tomcat Servers

© Running Server: | WSERVICE1 - V1.3 (web senvices) v

w Common Tasks and Wizards
J Create Web Services Server
J Create HTTP Server
J Create Application Server
2 Migrate Original to Apache
J Create WebSphere Portal
J Create IBM Workplace

Create Web Services Server
Summary - Step 8 of 8

w Web Services Wizards Servers Services Operations

J Deploy New Service

Web Services Server Information

w Server Properties

[ Properties Server name: WSERVICE

[ Server Tracing

Dilow I Soreors internal port range: 10064 - 10073

g Server root: MWww/WSERVICE

w Services

[ Manage Deployed Services Server URL: hitp://ip01ut10.rchland.ibm.com:10074

User ID for server: QWSERVICE

v Web Performance Context root: iweb
€. Web Performance Advisor

w Problem Determination HTTP Server Information
B View Logs

* View Create Summary HTTP server name: WSERVICE

A Step 8: Ready to deploy the new Web service i Server tab

When you click Finish everything necessary to run the Web services server is created.

<P WebSphere.

Server description: Web services server WSERVICE, created by the Create Web Services Server wizard.

HTTP server description: HTTP server created by the Create Web Service Server wizard.

Port: 10074

Document root: Www/WSERVICE/htdocs
Server root: MWwWwW/WSERVICE
Server association: WSERVICE

| Back | | Finish | | Cancel |

Printable Summary |

34
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Web Admin: Install Web Service

A Step 8: Ready to deploy the new Web service i Server tab

IBM Web Administration for i5/0S

Setup

Manage

Advanced | Related Links

All Servers | HTTP Servers  Application Servers = ASF Tomcat Servers
© Running [Z) server WSERVICE1 - V1.3 (web senices) el

w Common Tasks and Wizards
J Create Web Services Server
J Create HTTP Server
J Create Application Server
) Migrate Original to Apache
J Create WebSphere Portal
J Create IBM Workplace

w Web Services Wizards
J Deploy New Service

w Server Properties
[ Properties
[ Server Tracing
O View HTTP Servers

w Services
[ Manage Deployed Services

w Web Performance
. Web Performance Advisor

w Problem Determination
B View Logs
& View Create Summary

Create Web Services Server

Summary - Step 8 of 8

When you click Finish everything necessary to run the Web services server is created.

Servers Services ' Operations

Sample services:

d?

WebSphere.

Sample service name

Sample service definition URL

ConvertTemp

hitp:/1p01ut10.rchland.ibm.com:10074/web/services/ConvertTemp?wsdl

User deployed service:
Name:

Description:

Service install path :
User ID for service:
Library:

Program:

Library list for service:

FindCustomers

NFS400_THR
wwwiwservice/lwiiwebservices/services/FindCustomers
*SERVER (QWSERVICE)

IWSRII

NFS400_THR.SRVPGM

IWSRIIL,QGPL,QTEMP, FLGHT400

Web service definition URL: http:/1p01ut10:10074/web/services/FindCustomers?wsdl

|Back | | Finish | | Cancel |

Printable Summary |

© 2010 IBM Corporation
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Web Admin: Install Web Service

A Step 8: Ready to deploy the new Web service i Service tab
IBM Web Administration for i5/0S

<P  WebSphere

Manage | Advanced | Related Links

w Common Tasks and Wizards
2} Create Web Services Server Create Web Services Server
) Create HTTP Server
J Create Application Server
J Migrate Original tc Apache
) Create WebSphere Portal When you click Finish everything necessary to run the Weh services server is created.
J Create IBM Workplace

Summary - Step 8 of &

Servers | Services Operations

Sample services:
Sample service name Sample service definition URL
ConvertTemp hitp:/lp01ut10.rchland.ibm.com: 10118/ webiservices/ConveriTemp?wsdl
User deployed service:
Name: NFS400_THR
Description: NFS400_THR
Service install path : fwwwiwservicetllwiiwebservices/services/NFS400_THR
User ID for service: *SERVER (QWSERVICE)
Library: IWSRII
Program: NFS400_THR.SRVPGM
Library list for service: IWSRII,QGPL,QTEMP FLGHT400M

Web service definition URL: hitp:/lp01ut10:10118/weblservices/NFS400_THR?wsdl

| Back | \ Finish | Cancel | | Printable Summaryrj\

|
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Web Admin: Install Web Service

A Create server - after short period of time (seconds) server created and service
deployed

IBM Web Administration for i5/0S
Setup Advanced | Related Links
All Servers | HTTP Servers  Application Servers =~ ASF Tomcat Servers

2 Creating Server:| WSERVICE - V1.3 (web senices) )

P WebSphere.

w Common Tasks and Wizards WSERVICE
J Create Web Services Server
J Create HTTP Server

£ Breai Arplcaton Seiiec Manage Web Services Server
J Migrate Original to Apache
) Create WebSphere Portal Server: WSERVICE

J Create IBM Workplace

Web senices server WSERVICE, created by the Create Web Services Server wizard

The Web services server provides a convenient way to externalize existing programs
running on i5/0S, such as RPG and COBOL programs, as Web services. Web service
clients can then interact with these i15/0S program based senvices from the Internet or
intranet using Web service based industry standard communication protocols such as
SOAP. The clients can be implemented using a variety of platforms and programming
languages such as C, C++, Java and .NET. An easy to use wizard is provided to
configure the Web senices server and the services for i5/0S program objects. Other
management functions such as starting, stopping and deleting services are also
provided.

For more information, please visit: http://www-03.ibm.com/systems/i/software/iws/

Server "WSERVICE" is in the process of being created. To update the status.,
4 | click the Refresh icon above.

37 © 2010 IBM Corporation



IBM Power Systems

Web Admin: Install Web Service

A Once created, the server is started and deployed service started

IBM Web Administration for i5/0S

Setup Advanced | Related Links

<P WebSphere

Al ers Application Servers = ASF Tomcat Servers
@ Running Sepler: WSERVICE - V1.3 Kweb' sen)ices)» i_ﬂ

w Common Tasks and Wizards
J Create Web Services Server
J Create HTTP Server
J Create Application Server
J MWigrate Original to Apache
J Create WebSphere Portal
) Create IBM Workplace

w Web Services Wizards
) Deploy New Service

w Server Properties
[ Properties
[ Server Tracing
B View HTTP Servers

w Services
[ Manage Deployed Services

w Web Performance
£ Web Performance Advisor

w Problem Determination
B View Logs
+” View Create Summary

38
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WSERVICE

Manage Web Services Server

Server- WSERVICE

Web senices server WSERVICE, created by the Create Web Senvices Server wizard

The Web semvices server provides a convenient way to externalize existing programs running
on i5/0S. such as RPG and COBOL programs, as Web services. YWeb semice clients can
then interact with these i5/0S program based services from the Internet or intranet using
Web service based industry standard communication protocols such as SOAP. The clients
can be implemented using a variety of platforms and programming languages such as C,
C++, Java and .NET. An easy to use wizard is provided to configure the Web services server
and the senvices for i5/0S program objects. Other management functions such as starting,
stopping and deleting senvices are also provided.

For more information, please visit: http://www-03.ibm_com/systems/i/software/iws/

@ ConvertTemp

FindCustomers
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Web Admin: Install Web Service

A Manage installed Services i view and install new services to this server

IBM Web Administration for i5/0S

P WebSphere.

Setup Advanced | Related Links

All Servers | HTTP Servers  Application Servers = ASF Tomcat Servers

@ Running (77 server:| WSERVICE - V1.3 (web senices)
w Common Tasks and Wizards
J Create Web Services Server
J Create HTTP Server
J Create Application Server
2 Migrate Original to Apache
J Create WebSphere Portal

WSERVICE = Manage Deployed Service

Manage Deployed Services

]

S

Data current as of Sep 10, 2008 1:57:20 PM.
J Create IBM Workplace
Deployed semvices;
w Web Services Wizards E 2 A
5 Deoloy New Service Service name Status Startup type WSDL - service definition
O ConvertTemp @Running Automatic 3} Viey ition
';ﬁ)r::;eﬁ;';e”'es @& FindCustomers ®Running Automatic (e} View definition )
b Server Tracing | Deploy | |Stop| |Properties| |Uninstall| |Refresh| | TestSenice |
B View HTTP Servers
w Services
B Manage Deployed Services .
Close ‘

w Web Performance
E: Web Performance Advisor

w Problem Determination
B View Logs
=~ View Create Summary
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Web Admin: Install Web Service
A View the WSDL file

fwsdl:definitions xmlns:wsdl="http://schemas.xmlsoap.org/wadl,/ "
xmlns:axizs2="http://findcustomers.wsbheans.iseries" xzmlns:nsl="http:,/ /org.apache.axi=2/x=d"
xmlns:wsaw="http://www.w3.0rg/2006/05/addressing/wsdl” =zmlns:http="http:,//=schemas.xml=scap.org/wsdl/ http/"
xmlns:ns0="http://findcustomers.wsbeans.iseries/xsd" =xmlns:xs="http://www.w3.org/2001/XHMLSchema"
xmlns:soap="http://schemas.xml=scap.org/wsdl/soap/" =zmlns:mime="http:,//schemas.xml=scap.org/wsdl/ mime/ "
xmlns:soapli="http://schemas.xml=scap.org/wsdl/scapl2/"
targetlamespace="http://findcustomers.wsbheans.iseries">
<wa2dl:documentation>FindCustomers</wadl :documentation>
<wsdl:tcypes>
“xs:schema xmlns:ns="http://findcustomers.wsbeans.iseries/x=sd" attributeFormbDefault="gualified"
elementFormDefault="gualified" targetlamespace="http://findcustomers.wsbeans.iseries/xsd">
<xs:element name="findcustomers":>
<xz:conmplexTypes
CHS ! ZequUEnCe>
<xz:element minCccurs="0" name="parami0"™ nillable="true"
type="ns:FINDCUSTOMERSInput™/ >
< /X5 :sequencex
/x5 :complexType>r
< /xw=ielement>
<xs:conmplexType name="FINDCUSTOMERSTInput™:>
CHS ! ZequUEnCe>
<xs:element minCccurs="0"

U X

o

=T

llable="true" type="=xs:int"/>
lable="true" type="xs:string"/>
llable="true" type="xs:string"/>

name=" COUNTREQ" o
name=" LISTTYFE" ni
name=" POSITION" nj

<xs:element minbccurs="0

<xs:element minCccurs="Qg"
< /X5 :sequencex
/x5 :complexType>r
<xs:element name="findcustomersResponse™:>
<xz:conmplexTypes
<X3!Sedquence>
<xz:element minCccurs="0" name="return"™ nillable="true"
type="ns:FINDCUSTOMERSResult" />

-~ N e 3 B3

T

B B3R

1
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Web Admin: Install Web Service

A Manage installed Services i view and install new services to this server

IBM Web Administration for i5/0S ¢P WebSphere.

Setup Advanced | Related Links
All Servers | HTTP Servers  Application Servers =~ ASF Tomcat Servers

@ Running Server: | WSERVICE - V1.3 (web senices) v

w Common Tasks and Wizards WSERVICE = Manage Deployed Services
. Create Web Services Server
J Create HTTP Server

J Create Application Server Manage Dep|oyed Services
2 Migrate Originalto Apache
J Create WebSphere Portal Data current as of Sep 10, 2008 1:57:20 PM.

J Create IBM Workplace
Deployed senvices; ©

e Seeces rioane Service name  Status  Startup type WSDL - service definition

J Deploy New Service

O ConvertTemp @Running Automatic 3 View definition
ZeYEE EToedion FindCustomers ®Running Automatic & Vi e
B Properties @® g &3 View definition
b Server Tracing | Deploy| |Stop| |Propeties| |Uninstall| |Refresh| ([ TestSenice |
B View HTTP Servers C=n il
w Services
[ Manage Deployed Services
Close ‘

w Web Performance
E: Web Performance Advisor

w Problem Determination
B View Logs
&~ View Create Summary
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IBM Power Systems

IBM | Web Services Test Client

|
% Navigator £ [#] Actions = |
& WSDL Main - .
= A2 hitp:/1p01ut10:10064/weblsenvices/FindCustomers?wsdl Invoke a WSDL Operation Sl
(= 2@ FindCustomers Souree
O FICUE oM SOAR T 10 NG Enter the parameters of this WSDL operation and click Go to invoke.
[ ¥findcustomers| ;
& findcustomers_XML Endpoints

hitp:/1p01ut10:10064/web/services/FindCustomers M

- findcustomers

O
+ param0 nil? Add Remove
I Content
O

+ _COUNTREQ nil? int Add Remove

O Values

bs

O

» _LISTTYPE nil? string Add Remove
0[5
O
O
~ _POSITION nil? string Add Remaove
B3 Values

i Status

¥ MMTUCUSIUTITETSIESPUITSE

-+ return
_COUNTRET (int): 5
~ _CUSTLIST

_NAME (string): Brown, Jacquelyn
_NUMBER (int): 1781
+ _CUSTLIST
< | I > s ] )
| _NAME (string): Brownigg, Daphine o

22  Power your planet. © 2010 IBM Corporation
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IBM Power Systems

Security Discussion

Security Concerns
Messages are being sent over the intranet/interneti Are they Secure?

Web Services T Security
A HTTP
A WS-Security

Three Available Security Mechani smos
A HTTP - SSL encryption and authorization (Certificates) (Basic authorization)
A WS-Security (No support on IBM Integrated Web services server for i)

A IBM Datapower Appliances i (Pretty cool utility)

Web Service
request Message (Soap)
Software Business
Application 2 3 Function
=
Response Message (SOP)

43 © 2010 IBM Corporation
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IWS - New Improvements: IBM 1 7.1

APer formance Enhancement s ¢
AIASP Support

ACCSID Support via Scripts

AConnection Pool Properties

AStatic WSDL

ATracing

© 2010 IBM Corporation
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Static WSDL Support

IBM Web Administration for i

Advanced | Related Links

All Servers | HTTF Servers | Application Servers | ASF Tomcat Servers

@ Running Server. | WIERVICET - V1.3 (web services) v
w Comimon Tasks and Wizards WESERVICET = Manage Deployed Services = Senvice Properies

J CresteWeh Services Server
A Create HTTP Server

J Create Application Server Service Properties
A Migrate Original to Apache

J Create WebSphere Portal B 3 B

21 Creste IBM Workplace General Operations |Library List |§ WSDL
w Yeh Services Wizards WSDL information =

A Deploy Mew Service

. Marme: GetCustomerawsdl

w Server Properties ]

I Propetties Customized W3DL MO

b Server Tracing Generation Tirme:  Tue Apr 20 08:32:18 COT 2010

B View HTTF Servers Last Modified Time: Tue Apr 20 08:32:18 CDT 2010
v Services File Location: Mt ERVICET Miveb semvicesisemvicesiGetzustomermMETA-IMFIGetCustomer wsdl
|0 Manage Deplayed Services | | Edit | | Restare Static WSDL

w Web Performance
E b Performance Advisor

w Problem Determinstion
O View Logs
& Wiew Creste Summary
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Simplified I WS Tracingeé.

IBM Web Administration for i

"EIAN N Advanced | Related Links

All Servers | HTTP Servers | Application Servers | ASF Tomcat Servers

@ Running Server: |WSERVICE1 -%1.3 (web services) i
w Common Tasks and Wizards WSERWICET = Server Tracing

A CresteWebh Services Server
J Create HTTP Server

 Create Application Server Server Tracing
A Migrate Original to Apache

J Create WebhSphere Portal 3
J Create 1BM Warkplace Web Senvices | Advanced
 YWieh Services Wizards Tracing information for the imegrated Web sendces server 2]

 Deploy Mew Service

Message tracing: Enabled +
Toolbox tracing: Enabled
Weh serdices runtime tracing: | Disabled »

Trace output file name: fwwwnibirservice 1 Mwiflogstrace-log-0xml

- Services
[ Manage Deployed Services

Hote; When you click Apply you will need to restart the application server in arder for the chandes to take effect.
w Wb Perfarmance

E Wk Performance Advisor

w Praoblem Determination
O “iew Logs
= Yiew Create Summary
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Consuming Web services with RPG on IBM |
The Unlimited Potential

77ow£:e = INTEGCRAT/IoN +S50LUTIONMS Jw

for Business

Power your planet.
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Web Services | a client view

Definition: Self-Contained with well-defined interfaces that provide
functionality that is accessible over the Internet/Intranet

Software
Application @

Key Technologies: XML, WSDL, SOAP, UDDI

s  Power your planet.

Web Service

Business
Function
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Integrated Web services client for IBM |

Natural for ILE RPG/COBOL Developer

A
A 4 Step Static Development Process
Use WSDL to generate Web service proxy codein C

Build RPG stub code from C proxy code

49

Compile/Bind RPG & Web service stub code

Invoke RPG/COBOL Web service client
http://www.ibm.com/systems/i/software/iws/

Software
Application

request Message (SOAP)

et

& i

Response Message (SOMP)

Web Service

Business
Function

Intesface
(WSDL)

J

© 2010 IBM Corporation
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Web Services Client for ILE

A Overview
Based on Apache AXIS C++ Version 1.5+
Consists

A Tools
AConvert servicebts WSDL to
A SOAP client
A ILE Service Program
Supported today
A Packaged with 5733-XT1
A V5R1, V5R2, V5R3, V5R4
Availability
A 4Q/07 i IBM i SS1 Option 3
) A V5R4 and later
A Supports
C, C++, RPG, COBOL
Web Services Description Language (WSDL) - document literal only

Web Services Invocation (WSI) 1.1 basic profile compliance
Secure Sockets Layer (SSL)

50
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Web Service Deployment Review

h nomain bnddir('FLGHT400M" ) @ PGMINFO (xPCHL : xMODULE)

fCUSTNAME IF K DISK

E
FCUSTOMER IF A E K DISK RENAME (CUSTR:CUSTOMERR)
E

FCUSTOMRZ IF K DISK

/copy nfs405pr

ey S RN R R R R K
FindCustomers export

FindCustomers pi

Position 64 const
ListType 1 const
CountReq 101 @ const
CountRet 101 ©

CustList likeds(CustInfo) dim(100)

options(xvarsize)

51
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Where to find my WSDL

Manage Deployed Services
Data current as of Sep 12, 2008 125725 PM.

Deployed senvices:
Service name Status Startup type WSDL - service definition

3 ConvertTemp @Running Automatic f iti
# FindCustomers ®Running Automatic e View definition

[ Depln].r] [ Stop ] [ Froperies ] [ LIninstall ] [ Refresh ] [Test Senice ]
: Web Service
pequest Message (Sogp)  xmL
ftw, e = Business
Software = ;
Application E‘Z’ —> Function
N

52 Power your planet. © 2010 IBM Corporation



tions xmlns:w eries" xm 1="http://org.apache.axis2/x=sd4"
nttp://www. w3 nins:ns0="http://findcustomers.wsbeans.iseries/xsd"
xmlns:xs="http://www.w3.0 ttp://schemas.xmlsoap.org/wsdl,/ mime,/ "
xmlns:soapl2="http:,//sche "
<wsdl:documentation>F
<wsdl ypes>
<xz:schema zmlns:nz="http://findcustomers.wskeans.iseries/xed" attributeFormbDefault="gualified" elementFormDefaulc="gualified"
targetNamespace="http://findcustomers.wsbeans.iseries,/x=d">
<x3:element name="findcustomers":x
<xz:complexTvpe>
<XS:Seguencer
<xs:element minlccurs="0" name="paramd" nillable="true" type="ns:FINDCUSTOMERSInput"™/>
</x3:sequence
</xz:complexType>
</x=s:element>
<x¥x3:complexType name="FINDCUSTOMERSInput™>
<HS!Sequencer
<xs:element min ur name="_COUNTREQ"
name="_ LISTTYFE"
<xs:element minCccurs="0" name="_POSITICN"
</Xs:sequence>
</xs:complexType>
<¥s:element name="findcustomersResponse™>
<xs:complexType>
<XS ! sequencel
<x3s:element minCOccurs="0" name="return"
</H3:sequence>
</xs:complexType>
</xs:element>
<¥Xs:complexType name="FINDCUSTOMERSResult">
<HS!Sequencer
<xs:element minOccurs="0" name="_COUNTRET"
<x3:element maxCOccurs="unbounded” minCccur
</®s:sequencex>
</xs:complexType>
<xs:complexType name="CUSTINFO":>
<HS!Sequencer
<xs:element mi
<xsg:element minOccurs=
</x=3:1s3equence
</%xs:complexTvype>
<xs:element name="findcustomers XML">
<x®X5:complexType>
<HS!SEeqQuencer
<xs:element m
</Xx3:sequence
</rRsicomplexType>
</xs:element>
<xs:element name="findcustomers XMLEesponse":
<x®5:complexType>
<HS!SEeguencer
<xs:element minOccurs="0" name="return"” nillable="true" type="xs:string"/>
</Xx3:sequence
</rRsicomplexType>
</xs:element>
</xs:schema
</wsdl:types>

<wsdl:defi
XMINS:: WwIaw

able="true" type="Xs:int"/>
able="true" type="xs:string"/>
lable="tcrue" type="Xs:string"/>

lable="true" type="ns:FINDCUSTOMERSResult"/>

lable="true" type="xs:int"/>
="0" name="_ CUSTLISI" able="true" type="ns:CUSTINFO"/>

10ecurs="0" name=" NAME" nillakle="true" type="xs:string"/>

0" name="_NUMEER" n

llable="true"™ type="xs:int"/>

nOccocurs="0" name="paraml" lakble="true" type="n=s:FINDCUSTOMERSInput"/>
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<wsdl:message name="findcustomers XMLEequest">

<wsdl:part name="parameters" element="ns0:findcustomers XML"/>
</wadl:message>
<wsdl:message name="findcustomers XMLEesponse™:

<wsdl:part name="parameters"” element="ns0:findcustomers XMLEResponse"/>
</wadl :message>
<wadl:message name="findcustomersReguest™>

<wsdl :part name="parameters"” element="ns0:findcustomers"/:
</w=sdl :message>
<wsdl i:message name="findcustomersResponse™>:

<wWwadl :part name="parameters" element="ns0:findcustomersResponse™/>
</wadl :message

<wWw3dl :portType name="FindCustomersPortType™:>

<wsdl:operation name="findcustomers XML">
nput message="axisl:findcustomers XMLRequest" wsaw:Action="urn:findcustomers XML"/>
<wsdl:output message="axis2:findcustomers XMLResponse" wsaw:Action="urn:findcustomers XMLResponse"/>

<wWadl:operation name="findcustomers":>
<wadl nput message="axis2:findcustomersBequest" wsaw:Action="urn:findcustomers™/:>
<wadl:ocutput message="axiz2:findcustomersResponse”™ wsaw:Action="urn:findcustomersResponse™/>
</wsdl:operation’>
</wadl :portIvpe>

<w3dl :binding name="FindCustomersS0AP11Binding"™ type="axisZ:FindCustomersPortType™:>
<soap:binding transport="http://schemas.xmlsoap.org,/socap/http” styvle="document™ />
<wzdl:operation name="findcustomers XML">
<soap:operation socaplction="urn:findcustomers XML" ztyle="document"/>
<wzdl :input>
<zoap:body use="literal"/>
</w=adl:input
<wadl :output>
<soap:body use="literal®™/:>
</w=zdl:output>
</wadl:operation’
<w3dl:operation name="findcustomers":>
<soap:operation =scaphction="urn:findcustomers™ style="document™/>
<wazdl:inputs>
<soap:body use="literal™/>
</w=adl:input>
<wadl:output>
<soap:body use="literal"™/>
</wsdl:output>
</wsdl:operation’>
<,/ wadl :binding>

<W3dl:service name="FindCustomers":>
<wzdl:port name="FindCustomersS0OAFllport htrtp" binding="axis2:FindCustomersSORP11Einding™>
<soap:address location="http://1p0lutl0:10064/web/services/FindCustomers" />
</w=sdl:port>
</wadl:iservice>

</wasdl:definitions>

© 2010 IBM Corporation



xmlns:soapl2

<wsdl:types>
<HZ:schema =X=m /findcustomers.wsbeans.iseries/xsd"

targetNamespace="http indcustomers.wsbeans.iseries/xsd">

X1 Jforg.apache.axis2/ x=d"
tns0="http://findcustomers.wsbeans.iseries/xsd"
'/achemas. xmlsoap.org/wasdl/mime,/"

ies"

1CED
"

attributeFormDefault="gualified" elementFormDefault="gualified"”

<x3:element name="rindcustomers’ >
<Xz :complexType>
<XS:sSeqguencer
<xs:element minOc
</X3:s5equence
</rz:complexType>
</®xs:element>

nillable="true"

type="ns: FINDCUSTOMERSInput™/ >

<xX3:complexType name="FINDCUSTOMERSInput™:>
<3 !sequence>
<xg:element minOccurs="0" name="_COUNTREQ" nillable="true"
<X3:element r3="0" name=" LISTTYPE" llable="true"
<¥s:ielement m ccurs="0" name="_ POSITICN" lable="true"
</x=:sequence>

soomnle

type="xs:int"/>
type="xs:stri
type="xs:stri

Tune

<xXs:element name="findcustomersResponse™>
<xs:complexType>
<X3:3equence>

able="true"

="0" name=" NUMBER"

type="xs:int"
</x®3:sequence’
icomplexTvpe

<xs:element minOccurs="0" name="return” nillable="true" type="ns:FINDCUSTOMERSResult"™/>
</X3:sequence>
</xs:complexType>
</xs:element’
TeOMDIER I Ve Namer T INDLODIUNLRORE SOl
<HS!Sequence>
<xs:element minOcc ="0" name="_ COUNTEET" nillable="true" type="xs:int"/>
<xs:element maxOccurs="unbounded” minOccurs="0" name="_ CUS 5T" mnillable="true™ type="ns:CUS5 e
</X3:sequence>
</xs:complexType>
<x3:complexType name="CUSTINFO":>
<HS!Sequencelr
<x=:element ="0" pname=" NAME" lable="true™ type="=xs:=string"/>

<xs:element name="findcustomers XML">
<X5:complexType>
<HES:!Sequencer
<xs:element minQccurs="0"
</X5:3equence’>
</zs:complexType>

. £

name="param0™ nillable="true"

o

type="ns: FINDCUSTOMERSInput"™/ >

<xs:element name="findcustomers XMLEesponse":
<X5:comple Foe
<ES:!Sequencer
<xs:element minQccurs="0"
</X5:3equence’>
</zs:complexType>

name="return type="xs:string"/>

</xs:8
</wsdl:types>
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Web Services Client for ILE

Step 1: Stub Generation T Creating a Web Services Proxy

ADeveloper generates stubs using:
Java tools (wsdl2ws.jar)
Qshell script - wsdl2ws.sh -Ilc STOCKQ.wsdl

| |
1 ™
|

v

WSDL passed into
tool that generates
C/C++ stubs

CUSTINFO_Array.c FindCustomersPortType.c FINDCUSTOMERSResult.h
CUSTINFO_Array.h FindCustomersPortType.h RPGFNDCST.rpgle
CUSTINFO.c FINDCUSTOMERSInput.c transform

NFO_ | FINDCUSTOMERSInput.h

FindCustomers.usdl FINDCUSTOMERSResult.c

56

C/C++ stubs
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FindCustomersPortType.h

30 fﬁ R RO HI

&Ml % —-—— Functions relating to web service client proxy -—— Ff

32 fﬁ R RO HI

extern AXTSCHANDLE get FindCustomersPortIype stub (const char® pchEndPointUri);

extern void destroy FindCustomersPortIype stub (AXTSCHAWMDLE pStub) ;

extern int get FindCustomersPortType Status (AXTSCHAWMDLE pStub) ;

extern void set FindCustomersPortType ExceptionHandler (AXTSCHANDLE pStub, AXTS EXCEPTION HANDLER FUNMCT fp):

fﬁ R RO HI

/% ——— Functions relating to web sService methods -—— Ff

fﬁ R RO HI

extern x2dc string findcustomers XML (AXTSCHAWMDLE pStub, FINDCUSTOMERSTInput® Valuel):
extern FINDCOSTOMERSEesult® findcustomers (AXTSCHANDLE pStub, FINDCUSTCOMEERSInput® Value()

57 Power your plﬂnef . © 2010 IBM Corporation
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FINDCUSTOMERSInput.h

E¥l % ——— Custom type _——

J,l'-"ﬁ R AR R R R R AR AR A AR AR RETRETRERERERTERTEERERERE R EEEEE "#J,l'-

typedef struct FINDCUSTCMERSInputTag {
xgdc  int* COUNTREQ:
x2dc  string LISTTYPE;
xg2dc  string POSITION;

} FINDCUOSTCMERSInput;

1.
]

= O

J,l'-"ﬁ R AR R R R R AR AR A AR AR RETRETRERERERTERTEERERERE R EEEEE "#J,l'-

L R

/% ——— Functions to create/delete, serizlize/deserialize custom type —--- #/
J,l'-"# R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R "#.I,l'-

L s

o]

extern int Axis DeSerialize FINDCUSTOMERSInput (FINDCUSTOMERSInput® param, AXTSCHANDLE pDZ):

extern void* Axisz Create FINDCUSTOMERSInput (int nSize):

extern void Axis Delete FINDCUSTOMERSTnput (FINDCUSTOMERSInput* param, int n3ize);

extern int Axis Serialize FINDCUSTOMERSInput (FINDCUSTOMERSTnput® param, AXTSCHANDLE pSZ, AxiscBool birray);

-]

]

Lo

2
2
&=
2
2
2
2
2
2
2
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000002 H DFTHAME (GETCIMNFCORP) bnddir('"QC2LE")
0ooo00s * mick code declaration to make use of C printf()
000006 ' -
]. gooooT D printf pr 101 extproc ('printf')
000008 D fmt [ value
00oo00s D extra * value options(*string:*nopassa)
000012 * Prototypes for the service interface and operations
000013 * pbtained from FindCustomersPortIype.h file.
000014 ' ——— -
2 000015 DgetStub 224 * ExtProc('get FindCustomers+
00001e D PortType stub')
gooo17 D pEndpoint * Value
000018
000018 DFindCu=stomers 224 * ExtProc('findcustomers XML')
000020 D pW=s5tub * Value
000021 D pTempInF * Value
000023 DdestroyStub 224 ExtProc('destroy FindCustomers+
000024 D PortType stub')
000025 D pW=s5tub * Value
3 0ooo027 ' ——— -
gooozs8 * Prototype for function to free dynamic storage obtained from
000029 * FINDCUSTCMERSEesult.h file.
000030 ' ——— -
000031 DdestroyResult 224 ExtProc("Axis Delete+
000032 D _FINDCUSTOMERSResult ")
000033 D pResult * Value
000034 D =ize SE 0 Value
000035 D
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000041 o 1
000042 * Tnput data structure used by the orderinventory operation. The
000043 * ztructure layout i=s obtained from FINDCUOSTOMERSInput.h file.
000044 B
4— 000045 D Input DS
000046 D CountReq =
000047 D Li=tType -
000048 D Position o
000057 B
000058 * Miscellaneous declarations.
000059 B
000060 D W=5tubP = -
000062 I CustomersP 3 o
000063 D Endpoint = 1002
5 000065 D templistType = 250
000066 I tempPosition 5 25h
000067 I tempCountReq 5 10T O
000068 I customersXML. 5 9595n bazed (CustomersP)
000072
000073 D newl = 2R
000074 D null = 2R
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000089 * Program entry point.

000090 A e e e e e e e e
000091

000092 L et e LTt L e
000083 * Web service logic. The code will attempt to invoke a Web

000094 * Zervice that returns a customer list.

aoaoas S ————
000096 fFREE

oooo9T

000098 newl x'15"';:

000099 null = x'00"

000105

000106 The host and port for the endpoint may need
000107 ch to match host and port of Web =service. You can pass
000108 *NUOLL to g {y if the endpoint in the WSDL file i=s correct.
000109 Endpoint = "http://1p0lutll.rchland.ibm. com: 10064/ web/+

000110 services/FindCustomers"+null;

000111 W=StubP = getStub (3Addr (Endpoint)):

000112

000113 /4 Initialize input parameters

000114 tempListType = "M!' + null;

000115 tenpPosition = '"Brown'+ nuall;

000118 tenpCounctReq = 5;

000119 ListTvype = Faddr (cenpListIvpe)

000120 Position = Faddr (cempPosition) ;

000121 CountReqg = Faddr (tenpCountRedq) ;

o001 2

000123 ! Invoke the FindCustomers XML Web service operation.

000124 CusztomersP = FindCustomers (Wa5StubP:3Addr (Input)):

000125

000126 ! Print Message

000127 printfinewl + 'RPG Find Customer Web Service' + newl +newl);
000128

0001249 ! Check for NULL

000130 if (CustomersP <> *NULL) ;

000131 S /Print XML Customer Return Content

000132 printf (CustomersP);

000133 ELSE;

000134 /fPrint Error Message

000135 printf (newl+'*** RPGE Find Customer Contains no Data *%%' 4+ newl):;
000137 ENDIF;

fTAT AT N LA

000139 Clean up storage for the result and Web service stub.

000181 deztroyBResult (CustomersP:0) ;

ooplg2 deztroyS5tub (Wa5tubP) ;

000185 *inlr = *on; 0
DDDlBTI JEND-FREE
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At this paoint it is assumed that the generated stubs are in a directory called /myconverttemp. The
RPG code that uses the generated stubs i= located in <inst_dir=/samples/ConvertTemp
JSCHNWVRTTMPC.RPGLE.

To build the CNWVRTTEMF client application, complete the following steps from the CL command line.

1. Create a library that will contain the module and program objects. In this example, we
create a library called CWTTEMP by iz=suing the following CL command:
CRTLIE CVITEMPE

2. Change the current working directory to '/myconverttemp' by issuing the following CL
command:

CD ' /myconverttemp’'

3. Copy the RPG code that uses the generated stubs to ?/myconverttemp’ by issuing the
following CL command:

COPY CBJ('<insat dir>/samples/converttemp/converttempolient rpgle')
TODIR(' /myconverttemp" )

4, Update the following line in converttempclient.rpgle so that the host name and port is set to
the host name and port of the Web services server. The code currently has host name set to
"localhost” and the port set to 10000.

Endpoint = 'http://localhost: 10000/ web/services/ ConvertTemp' + ¥'00';

5. Build the client application using the following commands.

CRTRPEMOD MODULE (CVITEMP,/CVITEMPCL)
SRCS5THMF (ConvertTempClient . RPELE)

CRTCHMOD MODULE (CVITEME,/CVITEMEIN)
SRCS5THMF ( "CONVERTTEMPInput.c')
INCDIR(' /gibm/proddata/os/webservices/vl/client/include") ENUM({*INT)

CRTCHMOD MODULE (CVITEME/CVITEMPRES)
SRCS5THMF ( "CONVERTTEMPResult.c")
INCDIR(' /gibm/proddata/os/webservices/vl/client/include") ENUM({*INT)

CRTCMOD MODULE (CVITEME/CVITEMEET)
SRCS5THMF ( "ConvertTempPortType.c')

INCDIR(' /gibm/proddata/os/webservices/vl/client/include") ENUM({*INT)

CRTEEM PGEM (CVITEME/CHNVRITEME)
MODULE (CVITEME/*ALL) BHDSRVEGEM (QSYSDIR/QAXIS1OCC)
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RPG Call Find Customers Program

RPG Find Customer Web Service

{?xml version="1.0" encoding="UTF-8"7>
{FINDCUSTOMERS>
{COUNTRET>5</COUNTRET>
<CUSTLIST>
<{NAME>Brown, Jacquelyn</NAME>
<{NUMBER>1781<{/NUMBER>
{/CUSTLIST>
{CUSTLIST>
{NAME>Brownigg, Daphine<{/NAME>
<NUMBER>2350<{/NUMBER>
<{/CUSTLIST>
{CUSTLIST>
{NAME>Brownigg, Ellen<{/NRAME>
{NUMBER>5215<{/NUMBER>
{/CUSTLIST>
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Quick Review of Steps

Process to Run RPG Web Service:
1. Stub Generationi Cr eati ng a Web Services Proxy (finter med

2. Use Stubs to build RPG prototypes
3. Compile/Bind and Invocation

4. Run Program

A Prerequisites

C++ Compiler (Compiler - ILE C++, licensed program product ID 5722WDS, option 52)
Java (IBM Developer Kit for Java, JDK 1.4, licensed program product ID 5722JV1, option 6)=
C Compiler (Compiler - ILE C, licensed program product ID 5722WDS, option 51)

A Only needed if generating C stubs
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Web Services Client for ILE

Step 2: Compile/Bind and Invocation

65

A Create the application that uses the stubs to invoke the Web service

Application

Client Call/Return

C/C++ stubs

(QPI‘\Ii(‘P1 mpfhnd)

*
|
|

SOAP Response :_

Axis Client

Call/Return

=TT 71

Server

Q= = —— -

SOAP Request
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IBM Systems Lab Services and Training

Composed of experts who develop and deploy sol-utio
depth product expertise, to knowledge transfer, to platform-specific hardware and software solutions,
wedbre here for you!

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

Sample Power Services

AWeb Services for RPG

ASockets Communications Programming
AOptical Storage Migration
APerformance Tuning

AExternal Disk Implementation

AIASP Implementation 3 \"-"'" 7
ASecurity |

AHA Consulting \\\\ Aw
Contact Us 3 T;am\“g

stals@us.ibm.com
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IWS - Web site Information:

A Integrated Web Services for IBM i - Website:
http://www.ibm.com/systems/i/software/iws/

A Server/Client Tutorials:
http://www.ibm.com/systems/i/software/iws/quickstart.htmi
http://www.ibm.com/systems/i/software/iws/quickstart_server.htmi
http://www.ibm.com/systems/i/software/iws/quickstart_client.html

A Limitations and Restrictions:
http://www.ibm.com/systems/i/software/iws/limitations.html

A How 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

A

A

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

A Walk in the Park - RPG developer Perspective: Dec 2008
http://www.ibmsystemsmag.com/ibmi/december08/features/23166p1l.aspx

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

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

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

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

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

Alntegrated Web Services for IBM |

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

AIBM Technical Information and Example
http://www.ibm.com/developerworks/

AWebSphere Enterprise Service Bus

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

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

A Integrated Web services for IBM i i Project

A Intro to SOA/WS on IBM i

A Web Services coding for RPG considerations

A Create, Deploy and Testing an RPG Web service
A Consuming Web services with RPG on IBM i
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Questions?




