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Preface

Service Oriented Architecture (SOA) requires a new way of looking at integration
between subsystems. The primary subsystems of interest on z/OS® are CICS®,
IMS™_ and DB2®. There are many ways to integrate WebSphere® Application
Server on z/OS with those subsystems.

In this IBM® Redbooks® publication, we focus on Web Services integration
scenarios and scenarios using an Enterprise Service Bus (ESB) solution. In the
IBM Redbooks publication WebSphere for z/0S V6 Connectivity Handbook,
SG24-7064, we elaborate on both Web Services and J2C scenarios.

The scenarios in this book are described from a development perspective. In the
Additional material, a workspace is included for most scenarios.
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Introduction

This book is about integrating WebSphere on z/OS with backend systems. We
focus on SOA integration styles using either direct Web Services or an
Enterprise Service Bus (ESB).

We have chosen to use a limited number of scenarios that can be easily
repeated instead of providing a description of functions and features of all
theoretically possible solutions. All scenarios described in this book have been
tested on the ITSO systems.

To help you in making architecture decisions on integration, we refer you to SOA
Transition Scenarios for the IBM z/OS Platform, SG24-7331.

In the following section we summarize the scenarios covered in this book. We
also remind you that most of the information in WebSphere for z/OS V6
Connectivity Handbook, SG24-7064 is still applicable and can be used for
additional integration technologies and scenarios.
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1.1 Scenarios discussed

The following scenarios are discussed in this book:

» Direct integration between WebSphere and CICS on z/OS using Web
Services over HTTP.
We included both an inbound and an outbound scenario.

» Direct integration between WebSphere and CICS on z/OS using Web
Services over JMS.

» Direct integration between WebSphere and DB2 on z/OS using Web
Services.
We used the new DB2 V9 Data Web Services Toolkit for this purpose.

» Direct integration between WebSphere and IMS on z/OS using Web
Services. This scenario is making use of the new IMS SOAP Gateway on
z/OS.

» Integration between WebSphere on z/OS and backend systems using
WebSphere Message Broker.

» Integration between WebSphere on z/OS and backend systems using
WebSphere ESB.

1.2 Tooling used

For each scenario we have used the recommended IBM tooling with the level
available at the time of writing. At the time of publication or thereafter, newer
versions of tools may become available. The scenarios can generally be
executed with newer versions of the tools, but there may be differences in the
screens, the options chosen, and the buttons clicked.

1.3 Additional material

In the additional material we have included source files, workspaces, and so on
of the components we developed. Refer to Appendix B, “Additional material” on
page 397 for details.
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Accessing CICS from
WebSphere using Web
Services over HTTP

We discuss our experience using Rational Developer for z Version 7.1 (WDz) to
develop and deploy a solution to access CICS Transaction Server from
WebSphere Application Server using Web Services over HTTP. We describe
how to generate the artifacts and deploy them to CICS Transaction Server and
WebSphere Application Server.

We use an existing CICS/COBOL application called CUSTINQ, which is part of
the CICS “Catalog Order” application. This application is a traditional CICS
application with several 3270 screens.

The chapter is organized as follows:

» In “Overview” on page 5 we discuss the architecture of the scenario and the
infrastructure to develop, deploy and run the solution.

» In “Components used” on page 7 we provide more details on the technology
used in this scenario.

» In “Development approach” on page 15 we talk about how to develop a CICS
Web Services solution.

© Copyright IBM Corp. 2008. All rights reserved. 3



» In “The steps in detail” we go through deployment of the CICS-related
artifacts and in 2.5.8, “Deployment to WebSphere Application Server” on
page 78 we describe deployment of the WebSphere Application Server Web
Service consumer application.
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2.1 Overview

Our scenario is based on the use of Web Services technology, and we basically
built a point-to-point connection between WebSphere Application Server on
z/OS and CICS Transaction Server.

We built our environment with CICS being the Web Service provider and
WebSphere Application Server being the Web Service consumer. The COBOL
application running in CICS is invoked by the Web Service consumer application
running in WebSphere Application Server. Both WebSphere Application Server
and CICS Transaction Server support SOAP messages to be sent and received
over either HTTP or JMS. In this scenario we chose to use HTTP as the
transport protocol.

Rational Developer for z Version 7.1 (WDz) is used to build the artifacts that
make the interoperation between these components possible. WDz uses the
XML Services for the Enterprise (XSE) feature to generate the Web Services
interfaces for the existing COBOL program. After a WSDL file is generated, you
can use this file to create a Web Services consumer application, which is then
deployed to WebSphere Application Server.

Chapter 2. Accessing CICS from WebSphere using Web Services over HTTP 5



Figure 2-1 shows a diagram of the solution.
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Figure 2-1 Overview of CICS Web Services over HTTP

Note: Although our description in this book is based on WebSphere
Developer System z Version 7, the same scenario can also be developed
using Rational® Application Developer for System z version 7.1.1. There are
only some minor differences in the wizards and panes.

2.1.1 Steps to implement the scenario

The steps to implement this scenario are:

1.

2
3.
4

Collect the CICS program sources and copybooks.

. Generate the Web Service artifacts based on the existing COBOL code.
Deploy the generated artifacts to CICS on z/OS.

. Test the Web Service in CICS using the Web Services Explorer in RDz.
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5. Generate a client interface to the Web Service based on the generated
WSDL.

6. Build a client (Web Service consumer) application.
7. Deploy the client application to WebSphere Application Server on z/OS.

8. Test the solution by using a browser pointing to the URL of the client
application in WebSphere Application Server.

2.2 Components used

The objective of this book is to demonstrate the connectivity of WebSphere and
not the installation and configuration of the products, but we list the required
components of the infrastructure for this scenario in the following sections.

2.2.1 Websphere Developer for System z

WebSphere Developer for System z version 7 is the product used to develop the
artifacts used to make the existing COBOL CICS application available through
Web Services and generate the Web Service client to be deployed to
WebSphere Application Server.

WDz consists of a workbench installed on a Windows® or Linux workstation and
a runtime that is installed on z/OS in our case.
» WDz workbench on the workstation

The WDz workbench is a full Eclipse-based IDE used to:

— Develop the application

— Generate artifacts

— Connect to the host to perform remote z/OS operations, such as compiling
and link-editing and testing

We used the workbench on a workstation with a 2.33 Ghz processor and
1.5 GB RAM running Windows XP Professional Service Pack 2 under a
VMWARE image. This would be the bare minimum configuration to use the
workbench in a VMWare image with a reasonable performance.

» WDz runtime on z/OS

The z/OS runtime responsible for allowing the workbench on the workstation
to connect to z/OS and request z/OS operations.

In “Prerequisites for WDz” on page 8 we provide the prerequisites for WDz.

Chapter 2. Accessing CICS from WebSphere using Web Services over HTTP 7



Prerequisites for WDz
We cover the requirements for Rational Developer for z Version 7.1 in this

section, but we do not explain how to install or configure the product. Refer to the
appropriate documentation for additional information.
You can find the complete list of requirements for WDz at:

http://www-306.1bm.com/software/awdtools/wdzseries/reqs

Or, if you are using Rational Developer for System z, you can find them at:

http://www-306.1bm.com/software/awdtools/rdz/sysreqs

You can also check the product publication IBM WebSphere Developer for
System z Prerequisites, SC31-6352 or IBM WebSphere Developer for System z
Prerequisites, SC31-6352, if you are planning to use Rational Developer for
System z.

Workstation hardware prerequisites

Table 2-1 shows the minimum hardware requirements for the workstation, but not
using VMWare. Running WDz under VMWare has higher hardware prerequisites.

Table 2-1 Hardware requirements for RDz

Hardware Requirements

Processor 800 MHz Pentium®(R) Il or higher

Memory Minimum: 768 MB RAM

Disk space Minimum 2 GB of disk space is required to install the product. An

additional 650 MB of disk space is required in the TEMP directory.

Display 1024 x 768 display minimum using 256 colors (higher is
recommended)
Other Microsoft® mouse or compatible pointing device

However, to reach a good level of productivity, we recommend at least double the
processor speed and RAM.

Workstation software prerequisites
The following operating systems are supported:

» Windows XP Professional with Service Pack 2

» Windows 2000 Professional with Service Pack 4

» Windows 2000 Server with Service Pack 4

» Windows 2000 Advanced Server with Service Pack 4
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» Windows Server® 2003 Standard Edition with Service Pack 1
» Windows Server 2003 Enterprise Edition with Service Pack 1

Note: These operating systems support all of the national languages that are
supported by WebSphere Developer for System z.

Important: Rational Developer for z Version 7.1 was developed for use with
an Eclipse IDE of version 3.2.1 or greater that uses at least version 1.5 of the
IBM Java Development Kit (JDK™). You may only extend an existing Eclipse
IDE that meets these requirements.

Additional software requirements

Use one of the following Web browsers to view the readme files and the
installation guide:

» Microsoft Internet Explorer® 6.0 with Service Pack 1
» Mozilla 1.6 or 1.7
» Firefox 1.0.x or 1.5

To properly view multimedia user assistance (such as Tours, Tutorials, and Show
me viewlets, you must install Adobe® Flash Player Version 6.0, 65 or later.

For information about supported database servers, Web application servers, and
other software products, refer to the online help.

User privileges requirements

You must have a user ID that meets the following requirements before you install
RDz:

» Your user ID must not contain double-byte characters.
» You must have a user ID belonging to the Administrators group.

WDz host prerequisites

Use of Rational Developer for z Version 7.1 requires that you have z/OS v 1.6 or
higher, including batch functions with the appropriate prerequisites.

The z/OS operating system needs to have the following components installed,
configured, and operational:

» Binder

» High Level Assembler

» Interactive System Productivity Facility (ISPF)
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» |IBM Language Environment®

» Unix System Services

» HFS

» RACF® or equivalent

» APPC

» |IP Services component of IBM Communications Server

» One of the following levels of REXX™ must be installed on the host:
— 5695-014 - REXX/370 Library V1.3
— 5695-014 - REXX/370 Alternate Library (FMID HWJ9143)

Note: A free version of the REXX/370 Alternate Library is available from the
product Web site at:

http://www.ibm.com/software/awdtools/rexx/rexxzseries/

Using this free version will affect performance.

You must install IBM Language Environment fixes based on your operating
system level and the language version in use as described in Table 2-2.

Table 2-2 LE PTFs

Operating System Level Language Version APAR PTF
z/OSv 1.6 English PK01298 UKO01099
Japanese PK01298 UK01100

To install the software on the operating system, System Modification
Program/Extended (SMP/E) Version 3 Release 1 or higher is required. The
corresponding program number is 5655-G44.

WDz host corequisites

The following products and other stated software are required to support specific
features of WebSphere Developer for System z version 7. The WebSphere
Developer for System z version 7 workstation client can be successfully installed
without these requisites. However, a stated requisite must be installed and
operational at runtime for the corresponding feature to work as designed.

» |IBM SDK for z/OS Java 2 Technology Edition One of the levels shown in
Table 2-3 on page 11 must be installed on the host to support applications
using the RSE server.
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Table 2-3 Java PTFs

Program Number | Product Name PTFs or Service Levels
Required
5655156 IBM SDK for z/OS Java 2 No PTF or Service Level

Technology Edition, Version 1.4 Required

5655-156 IBM SDK for z/OS Java 2 No PTF or Service Level
Technology Edition, Version 1.5 Required

Note: The 64-bit version is not supported.

» COBOL Compiler

One of the products listed in Table 2-4 must be installed on the host to
compile COBOL programs developed or edited in WebSphere Developer for
System z version 7.

Table 2-4 COBOL PTFs

Program Number | Product Name PTFs or Service Levels
Required

5655—-G53 IBM Enterprise COBOL for uQ75902
z/OS V3.1 (minimum required
level)

5635-G53 IBM Enterprise COBOL for No PTF or Service Level
z/OS V3.2 Required

5635-G53 IBM Enterprise COBOL for No PTF or Service Level
z/OS V3.3 Required

Note: IBM Enterprise COBOL for z/OS v 3.1 is the minimum level of the
compiler required to enable integrated translator support for CICS and
integrated coprocessor support for DB2.

» |IBM Enterprise COBOL v 3.2 or later is a full function offering for remote
debug support. Debug Tool for z/OS and OS/390® is shipped as part of this
product.

» Population of the Remote Problems List with compile errors when COBOL
programs without any CICS and DB2 statements are supported for all levels
of COBOL compilers, beginning with the minimum level.

The related product Web site is:

http://www.ibm.com/software/awdtools/cobol/zos/
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» CICS Transaction Server

One of the CICS levels mentioned in Table 2-5 must be installed on the host
to support applications with embedded CICS statements.

Table 2-5 CICS PTFs

Program Number | Product Name PTFs or Service Levels
Required
5697-E93 CICS Transaction Server for No PTF or Service Level
z/OSv22 Required
5697-E93 CICS Transaction Server for No PTF or Service Level
z/OSv 23 Required
5697—-E93 CICS Transaction Server for UK15767, UK15764,
z/OS v 3.1 UK11782, UK11294,
UK12233, UK12521,
UK15261, UK15271

Additional Notes:

— CICS Transaction Server for zZ/OS v 2.2 has the integrated CICS Translator
required to send errors encountered during WebSphere Developer build,
JCL generation, and submission to the task list under the following
conditions:

e COBOL or PL/I programs with embedded CICS are built.

¢ The minimum compiler level is used: IBM Enterprise COBOL for z/OS v
3.1 or IBM Enterprise PL/I for z/OS and OS/390 v 3.1.

e The CICS Transaction Server requires additional configuration to work
with the Debug tool. The related product Web sites are:
www.ibm.com/software/htp/cics/platforms/cicsts/
www-306.1bm.com/software/htp/cics/tserver/v31/
www-306.1ibm.com/software/htp/cics/tserver/v23/

» COBOL Runtime Support for z/0OS

IBM Enterprise Developer Server for z/OS V5.0 provides the runtime libraries
for programs that execute on z/OS. These are programs that were developed
with either WebSphere Developer for System z or WebSphere Studio
Enterprise Developer.

The runtime libraries provided by IBM Enterprise Developer Server for z/OS
V5.0 provide common runtime subroutines that are shared by all Enterprise
Generation Language (EGL) programs created with WebSphere Developer or
WebSphere Studio Enterprise Developer (for example, data conversion and
error management).
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Table 2-6 lists what must be installed on the host to support the COBOL
Runtime Support for z/OS.

Table 2-6 Enterprise Developer Server PTFs

Program Number | Product Name PTFs or Service Levels
Required
5655-157 IBM Enterprise Developer UQ84056, UK00137
Server for z/0OS V5.0

2.2.2 WebSphere Application Server for z/0S

The WebSphere Application Server is the J2EE and Web Services application
server that runs the client application used to test the solution. We used
WebSphere Application Server for z/OS Version 6.1.0.10 on a z/OS V1.9 system.

WebSphere Application Server prerequisites

We used WebSphere Application Server for z/OS Version 6.1.0.10; this version
requires z/OS v 1.6 or higher.

The WebSphere Application Server uses its own JRE™ instance; it is the J2RE
1.5.0 IBM J9 2.3 level.

To check the system requirements for WebSphere Application Server for z/OS
V6.1, refer to the Web page at:

http://www-1.ibm.com/support/docview.wss?rs=404&uid=swg27007657

2.2.3 CICS Transaction Server V3.1

CICS TS is the transaction server where the older application resides. We used
CICS TS 3.1 on a z/0OS 1.9 system.

CICS Transaction Server prerequisites
We used CICS Transaction Server V3.1, which requires z/OS v 1.4 or higher.

It is beyond the scope of this book to discuss the prerequisites of CICS TS and
we assume that you already have CICS installed. In any case, you can find more
details at:

http://www-1.ibm.com/support/docview.wss?uid=swg27006364
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2.2.4 VSAM

The data store that the CICS application is using is a VSAM data set.

2.3 Host configuration

Some components need to be configured on z/OS in order to execute this
scenario. Our focus, however, is to show how to use WDz to make a backend
CICS/COBOL application available to WebSphere Application Server through
the use of Web Services.

WDz host components configuration

Besides the workstation configuration, WDz has some components to be
installed on z/OS. There is also some configuration to be done. Refer to the
following online documentation:

» IBM WebSphere Developer for System z Host Planning Guide, SC31-6599
» IBM WebSphere Developer for System z Installation Guide, SC31-6316

» IBM WebSphere Developer for System z Host Configuration Guide,
SC31-6930

You can also download a copy from the product library Web page at:

http://www-306.1bm.com/software/awdtools/wdzseries/library/

Network configuration

The success of using WDz depends on the proper configuration and reliability of
the network between the developers’ workstations and the z/OS host system.
WDz uses a variety of protocols to communicate with the z/OS host in both
directions. You should make sure that firewalls are open for the TCP/IP
addresses and port numbers being used.

You can also refer to the manual IBM WebSphere Developer for System z Host
Configuration Guide, SC31-6930, where you can find some topics about the
network configuration related to our needs.

CICS Transaction Server

We provide some basic configuration information later in this chapter regarding
our environment. If you need more details on setting up CICS for Web Services,
refer to Implementing CICS Web Services, SG24-7206 or the product Web
pages at:

http://www-306.1bm.com/software/htp/cics/tserver/support/
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http://publib.boulder.ibm.com/infocenter/cicsts/v3rl/index.jsp?topic
=/com.ibm.cics.ts31.doc/prod/home.html

WebSphere Application Server

In our scenario, WebSphere Application Server on z/OS runs the
WebServiceProject application. This application serves a Web page taking input.
In our solution the input is straightforward and only consists of a customer
number. The customer number is the key field used by the CICS/COBOL
program to access the VSAM file.

In our environment we did not enable security in WebSphere Application Server.
In a normal situation this would be the case.

Again, it is beyond the scope of this book to describe the configuration of
WebSphere Application Server on z/OS; we refer to the online documentation at
the Information Center:

http://publib.boulder.ibm.com/infocenter/wasinfo/v6rl/index.jsp

2.4 Development approach

This chapter shows the steps we used in our environment to enable an existing
CICS TS COBOL program to be accessed by Web Services using the WDz
Enterprise Service Tools (EST) feature, create and deploy the Web Services
client application, and invoke the Web Service from WDz and from the Web
browser.

We go through the following steps:

1. Creating a driver/converter programs and a WSBind file that can be deployed
to a CICS Transaction Server V3.1 region.

2. Creating Web Services Description Language (WSDL) and XML Schema
Definition (XSD) files that describe the CICS-based Web Service.

3. Creating a Web Service client application.

4. Deploying the client to WebSphere Application Server.

5. Testing the client application.

Additionally, this section provides insight into the CICS resources needed on

z/0S, including their definition. We also demonstrate the use of the Web
Services Explorer Tool to test the new CICS-based Web Service.
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2.4.1 WDz Enterprise Service Tools (EST)

The WDz Enterprise Service Tools (EST) is a set of features that aid you in the
transformation of COBOL- and PL/I-based business applications, exposing them
as Web Services.

Enterprise Service Tools (EST) perspective

The EST perspective in WDz provides views and editors that assist you in
developing service flow projects and single-service projects (including Web
Services for CICS projects, SOAP for CICS projects, IBM SOAP Gateway
projects, and Batch, TSO and USS projects).

XML Services for the Enterprise (XSE)

The XML capability of WDz includes tools that let you easily adapt existing
COBOL-based applications to both consume and produce XML messages. This
adoption is accomplished without modifying the existing COBOL application and
more importantly without modifying the other applications that call the existing
COBOL application. A COBOL application must be able to process XML
messages to be a Web Service, since XML is the format used to describe the
Web Service request and the parameters that are passed to the application.

XML Services for the Enterprise (XSE) provide the following wizards:

» The Create New Service Interface (bottom-up) wizard generates a new Web
Service interface for an existing COBOL program. Typically, this is called a
“bottom-up” approach since the existing COBOL application is at the “bottom”
of the new Web Service creation process.

The scenario described in this chapter uses this capacity.

» The Create New Service Interface (top-down) wizard generates a new Web
Service implementation template for a CICS Web Service runtime. Typically,
this is called a “top-down” approach since the COBOL application is created
“top-down” starting from the existing Web Service definition (typically, being a
WSDL file).

» The XML to COBOL mapping wizard and tools help map existing Web
Service interfaces or XML data to an existing COBOL program.

» The Batch processor allows you to generate the Web Service interface in
unattended “batch” mode. The Batch processor currently supports the
“bottom-up” Web Services creation with compiled XML message conversion
technology at runtime. The functionality provided by the Batch processor is
equivalent to that of the “Create new service interface” (bottom-up) wizard for
compiled XML conversions.
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The bottom-up approach

This chapter focuses on the bottom-up approach. In this scenario we generate a
Web Service description and runtime-specific XML message processing artifacts
from a high-level language data structure. This enables you to expose an
application program as a service provider. See Figure 2-2.

COBOL
Data declaration
(or complete program)

Conversion program

WebSphere =|| Input converter |
Developer I

for zSeries ™ Output converter |

XSE =I| Driver Program |

Document schema
definitions (.xsd)

Web Services Description
Language (WSDL)

Figure 2-2 Create Web Services in steps

Figure 2-2 depicts the following components:
» WSbind file

Web service binding file used by CICS Transaction Server v3.1 to perform the
mapping between application data structures and XML-based SOAP
messages. This file is generated when the Web Services for CICS converter
type is specified.

» Web Services Description Language (WSDL) file
XML-based document describing a Web Service and how to access it.
» Web Services for CICS Conversion “Driver” Program’

COBOL program that performs the input and output XML conversion using
the converters. The conversion is needed both before the CICS Web

' Note that this asset is generated only if Compiled XML Conversion is chosen as the conversion
type versus Interpretative XML Conversion. Same comment for the Inbound/Outbound XML
converters and the Inbound/Outbound XSD files. If interpretative is chosen, CICS handles the
conversion but there are limitations that are discussed in the next section.

Chapter 2. Accessing CICS from WebSphere using Web Services over HTTP 17



Services runtime calls the unchanged COBOL application, and afterwards to
convert the response.

» CICS SOAP Inbound XML converter!

COBOL program that takes an incoming XML document and maps it to the
corresponding COBOL data structure that the COBOL application expects.

» CICS SOAP Outbound XML converter !

COBOL program that takes the COBOL data returned from the COBOL
application and maps it to an outbound XML document.

» Inbound XML schema definition 1(XSD)

XML schema that describes the incoming XML document for processing by
the input converter.

» Outbound XML schema definition ' (XSD)

XML schema that describes the outgoing XML document for processing by
the output converter.

2.4.2 CICS Web Services

Previous support for CICS Transaction Server for z/OS V2.2 and V2.3 was
provided through the SOAP for CICS feature. This support has now been fully
integrated into CICS Transaction Server for z/OS V3.1. With this new release of
CICS, applications can now act in the role of both service provider and service
requester, where the services are defined using Web Services Description
Language (WSDL). The infrastructure provided as part of CICS Transaction
Server V3.1 includes a distributed transaction coordination capability compatible
with the WS-Atomic Transaction specification.

The support for Web Services includes CICS Web Services Assistant (WSA)
integration, a batch utility that can help you to:

» Transform an existing CICS application into a Web Service.

» Enable a CICS application to use a Web Service provided by an external
provider.

The CICS Web Services Assistant can create a WSDL document from a simple
language structure, or a language structure from an existing WSDL document. It
supports COBOL, C/C++, and PL/I. It also generates information used to enable
automatic runtime conversion of the SOAP messages to containers and
COMMAREASs, and vice versa.

The XML Services for the Enterprise capability of Websphere Developer for
System z extends and complements this by providing conversion for COBOL
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types and constructs which are not covered natively by CICS. For example,
OCCURS DEPENDING ON and REDEFINES used in data specification entries
are not supported by the CICS Web Services Assistant.

CICS 3.1 Web Services support overview SOAP server admin
- Configure CICS SOAP Pipeline
z/OS
HTTP/SOAP or CICS
X Ma CICS SAOP
Web Service PIPELINE

Client

(Java, .NET, ‘

SR Depl CICS described d
_ Doy (per CI0S desorbadpocedure) o = = — B | CICS Web [ele]
| Service 1 applica
| Client-side | |

] proxy [} ]
—— - r —— )
| WS Bind file
| XML COBOL
— = COBOL Copybook [= = = — b
| WebSphere or .NET Py Converters
Generate
I o — - - WSDL & XSD WebSphere Developer
generates / uses
Legend
8 Execution (runtime)
— = =— = Generation (development)
Java or .NET developer Java or Web Service developer System programer
- Generate client proxy from WSDL - Generate WSDL , WSBind file and converters - Complie and link the XML COBOL
- Writes end client application (if (from copybook) converters
does not exist) - Publish to UDDl/repo (optional) - Deploy WSDL and WSBind to CICS

Web Services

Figure 2-3 CICS Web Services support overview

2.4.3 Overview of steps to create a CICS Web Service

We are about to create a CICS Web Service from an existing COBOL/CICS
program (CUSTINQ) that is invoked by another COBOL program (CALCUSIN).

The CALCUSIN program sends a 3270 BMS map used to request a customer
number. If the customer number is valid, CALCUSIN then invokes another
COBOL program named CUSTINQ using an EXEC CICS LINK via the CICS
COMMAREA.

CUSTINQ receives the customer number, reads a KSDS VSAM data set and
sends the data retrieved back to the COMMAREA (name, last name, and
address). When CALCUSIN receives control it displays the data on the 3270
screen.
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Since the objective is to show how to enable an existing COBOL/CICS
application as a Web Service, we chose to use VSAM instead of DB2 to simplify
the development of the generated artifacts.

The objective is to create a WSDL and use the Web Services Explorer Tool to
invoke the CUSTINQ COBOL program.
We will perform the following tasks:

1. Become familiar with the sample programs and invoke them using the 3270
terminal emulation.

2. Import the CUSTINQ COBOL program into WDz Web Services for the CICS
Project.

3. Generate the converter driver, input and output converters, XML schemas,
WSDL, and the CICS required file (WSBind).

Display the CICS Web Services on the z/OS configuration.

Deploy the generated COBOL to CICS Transaction Server for z/OS.
Use the Web Services Explorer to test the CICS-based Web Service.
Create the Web Services client from the WSDL.

R

2.4.4 WebSphere Application Server

The WebSphere Application Server will run the Web Service client application to
provide a Web page to inquire the information from VSAM through the Web
Services.

The WebServiceProject is the name of the Web Service client application
generated with Websphere Developer for System z to provide a way for you to
see the Web Services working. We execute TestClient.jsp to input the CustNo
and retrieve the customer information at the screen. This jsp runs in WebSphere
Application Server and the customer information is stored in the VSAM file
accessed by COBOL.

2.5 The steps in detail

In the following sections we describe in more detail the steps to get the existing
COBOL/CICS program exposed as Web Services. Note that our description is
based on our environment; you may have to use other naming conventions in
your environment.
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2.5.1 Executing the sample application

First, it is a good idea to start a 3270 terminal emulation and execute the sample
application, which we will then enable as a Web Service.

We will also create an Enterprise Service Tools (EST) project which will be used
to hold a logon macro.

Note: Refer to Appendix B, “Additional material” on page 397 for details on
obtaining the content of this sample.

Starting WDz and opening a workspace
1. Start Websphere Developer for System z as follows: Start —» Programs —
IBM Software Development — IBM Websphere Developer for System

z — IBM Websphere Developer for System z, or at a Quick Launch or
shortcut.

2. In the Workspace Launcher dialog, specify the name of the workspace you
wish to use. In our scenario we use C:\Workspaces\WDZv7 as the
workspace. Click OK.

& Workspace Launcher | \ ‘ x|

Select a workspace

IBM Web3phere Developer For Swstem z stores wour projects in a Folder called a workspace,
Choose a workspace Folder to use Far this session.

Workspace: | SHNIG =R R j Browse. .. |

[~ Use this as the default and do not ask again

Ok I Zancel

Figure 2-4 Opening a workspace in WDz

Defining a z/0S connection in WDz
Define a new connection to z/OS as follows:

1. Open the z/OS Projects perspective by selecting Window — Open
Perspective — z/OS Projects, as shown in Figure 2-5.
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) Working Sets F
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Preferences. ..

Figure 2-5 Opening the z/OS Projects perspective

2. Create a new z/OS connection. Click the tab Remote Systems. In the
Remote Systems view, expand the New Connection node if needed.

3. From the New Connection tree, right-click zZ/OS... and select New
Connection to open the pop-up menu, as shown in Figure 2-6.

s [ﬁ: /03 Projects >

= “
m Team B
_&{3 L | F w

o

= _u, Mew Conneckion

b“ﬂlw

H I MNew Connection.

. B .ﬁ.IH Propertiesi o)
- E Lu:u:al

|| _'I ﬁ Local

Figure 2-6 z/OS connection - Selection menu
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. Type demovml or another name as the personal profile (the first time that you
attempt to create a connection to a remote system you are prompted to
create a profile before you can create a new connection).

. Click Next.
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6. In the Connection name field, type AD05 or another name. In the Host name
field, type the hostname of the z/OS system you need to work on. In our
example we are using wtscz1.itso.ibm.com as hostname. To verify that the
hostname or IP address in the Host name field is valid, select the Verify host
name check box. See Figure 2-7.

x|
Remote z,/05 System Connection
Define connection information EI
Parent profile: Iu:lem-:u'-.-'ml j
Conneckion name: |.ﬁ.DIIIS|
Host narne: i WTSCZ1,ITSO, IBM, COM j

Descripkion: |

¥ werify host name

’-" = Back Mext = || Finish I Zancel

Figure 2-7 z/OS connection - New connection

7. Click Next to proceed to the JES subsystem properties page.

8. In the JES job Monitor port field insure that the port field is set to the value
defined by your systems programmer. In our scenario we use the value 7715.
Click Next.

9. In the MVS™ Files window ensure that the Daemon Port field is set to the
value defined by your systems programmer. In our scenario we use the value
4037. Click Finish.
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Recording a WDz Macro to connect to the host
You will use the user ID and password assigned to you to log on to the z/OS
system where you will deploy the CICS Web Service.

In our scenario we are using userid ITSO01 and password ITSOO01.

To connect to the z/OS system, right-click the ADO5 connection you created
earlier and select Connect.

Type the user ID and password and click OK, as shown in Figure 2-8.

4F Enter Password x|

System byvpe: JES
Host narme:  WTSCZ1,ITS0, IBM, COM

Lser IO f 175001

Bassward: | Akt

r Save user I

(8] 4 Cancel

Figure 2-8 z/OS login screen

Since your connection is not secured, you may receive an SSL message. In case

you do, just click YES to continue.
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Emulating a 3270 terminal with WDz

Using the Remote Systems view, in the z/OS perspective, right-click AD05 and
select Host Connection Emulation Support, as shown in Figure 2-9.

55 s roras

& Systems

£ & |

.ﬁ? Mew Connection
ﬁ Local

Mew 3 ﬂ'

Go Into

Go To 4

EOpen in Mew Window
FH Show in Table

Q§' Refresh

[ IRename. ..
|=|Copy

«f»Move. .,

3 Delete. ..

"/L? Mave Up
-‘ Moye Do

Cannect
Clear Passwaords
Waork OFffline

Host Connection Emulator Suppark

Propetties

Figure 2-9 Selecting the Host emulator
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You should now be presented with a 3270 emulation window, as shown in
Figure 2-10. The exact content of the 3270 screen depends on your specific
environment.

[ aposce N =0
Current host connection profile is: (HostConnectProjectFiles)aD0S. hee
Enter Your Userid:
Password: New password:
Application:
Application Feguired. Mo Installation Default
PF1 | PFZ | PF3 | PF4 | PF& | PF& | Enter l Pal I Attn | Hewline
PF? | PF& | PF9 | PF10 | PF11 | PF12 | Clear J Paz SysReq IexkPad
Host Propetties |Host Connection]

Figure 2-10 ITSO System Welcome panel

To better view the screen, double-click the AD05.hce title. Later, to return the
screen to its original size, double-click the AD05.hce title again.

Now we explain how to create a macro to automate the login procedure.

1. Click the Host Properties tab (at the bottom of the 3270 emulation screen)

and click Create New.

‘j ‘Welcome to Esm

Current host connection profile is: JHostConnectProjectFilesfA00S. hee

Hosk Connection Properties ——————————

Session bype |32?D | Host name or IP address IWTSCZI.ITSO.IBM.COM

Hast pork I 23 Code page I 037 United States
SCreen size l ferecali] -

Advanced Host Connection Properties

Session o LU name {Optional) | Connection atternpt timeout (seconds) I o

~Macro information {Cptional)

Macro location: | iCreate Mew:d  Import |

Record | Flay. | Stop | Save | Save fis...

Iv automatically play macro when connected

Connect | Disconnect |

Figure 2-11 Create a new macro
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2. Now open the file browse screen to select a file to save the new macro to.
Navigate to the c:\temp\ or other directory of choice and type the file name
CICS or another name of your choice and click Save.

Save i Ilﬂtemp j O N

My R

Clacw

[
IS File name: |oics | Save
=

Pla

Save as type: | ik

Cancel |
p

Figure 2-12 Save the new macro

3. Now return to the Host Properties screen. Click Record and confirm the
option Automatically play macro while being connected to the host.

From now on the sequence of activities in your macro will depend on how
your CICS logon is set up. Continue with your CICS login until you reach the
message DFHCE3549 Sign-on is complete (Tanguage ENU).

4. You must now stop the record sequence. Click the tab Host Properties
(bottom right) again and click Stop. After that, click Save to save your signon
sequence in the file c:/temp/CICS “macro”.

5. Type CTRL + s to save the emulation settings.

Now connect and sign on to CICS using the macro you just created.

Running the CICS transaction using WDz host emulation

Using the host emulation session opened earlier, click the tab Host Connection.
Type the CICS transaction IINQ and press Enter. Type customer number 003
and press Enter again.
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‘j Welcome ko EST m

Current host connection profile is: [HostConnectPrajectFilesa005, hee

Client Ingquiry - ecalls CUSTINGQ (ITS0OEME)

Customer number: qoz

Last name: Hekkenbherg
First: Gert

Address: 330 Main Street
Cityy: Amsterdan
State: NL

Countriy: HOLLAND

Type customer MNumher Between 1 and 10 or 9% to END

Customer retrieved sucessfully

Figure 2-13 lINQ CICS Transaction results

The CALCUSIN program sends the BMS map and accepts the Customer
number as input. If a valid customer is entered, it executes a EXEC CICS LINK to
the CUSTINQ program, which then reads a VSAM data set and sends the results
back via the COMMAREA.

The CALCUSIN program receives control, retrieves the results from
COMMAREA and displays them using the BMS map.

Later we will enable the CUSTINQ program to make it accessible as a CICS Web
Service.

To end IINQ transaction type 009 and type Enter.

2.5.2 Creating a CICS Web Services project

Now that we have explained how to work with the CICS sample application using
the WDz host emulation features, it is a good time to start the development work
of the new Web Service. To perform the tasks efficiently, you need to use the
Enterprise Service Tools perspective.

Creating a Web Services project in WDz
Development work in WDz always starts with the creation of a “place holder” of
the components you will be creating. We call this a Project.

1. Select Window — Open Perspective — Other... — Enterprise Service
Tools.

The Welcome to EST page opens.
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2. To create a new project, use the sequence: File - New — Project —

Enterprise Service Tools and select CICS Web Services Project, as
shown in Figure 2-14.

£

Select a wizard

Create a new CICS Web Services Project

Wizards:

| bype filker bext

B2 EMFT JET Transformations -]
El[B- Enterprise Service Tools
- 15! Bakch, TS0, USS Project il

=R (125 YWeh Services Project

- li5: IMS SOAF Gateway Project

o -@? Service Flow Project j
[ show all Wizards,

i :JI
A
1=
[l
=
m
st
=
LT
=i
1Fil
= 7

Zancel |

Figure 2-14 EST Project list

3. Click Next. On the next screen type the name of the project. We used
ITSO_ADO5_CICS_Service as the project name. Click Finish.

An empty project is created. Now you can import the COBOL source, called
CUSTINQ, and its required copybooks needed to create the Web Service.

Importing the copybook and COBOL sources

Once a project is created, you can start importing the required sources of the
COBOL program.

1. Click the EST Project Explorer tab to switch to the Project Explorer view.
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2. Using the Enterprise Service Tools Perspective and the EST Project Explores
View, right-click ITSO_ADO05_CICS_Service and select Import Source
Files, as shown in Figure 2-15.

njeck Exp : Navigatar| RS Eq‘ﬁj Welcome to EST 24
mW |
Mew ] |

‘ Mew Genetation Properties Fle

Figure 2-15 EST Project explorer - Import source files

3. Click File System and navigate to the directory with the source file
CUSTINQ.cbl and its copybooks COMMAREA.cpy and ITSOVSAM.cpy,
change filter to *.*, select the files, then click Open. The imported source
appears as shown in Figure 2-16.

Note: The sources are included in the additional material for this book.
Refer to Appendix B, “Additional material’ on page 397 for details.

\
CITTE I Navigator =" "=

= ‘i,ﬁ%; ITSO ALOS CICS Servicve
E‘E‘? Source
] COMAREA.cpy
1] CUSTIMG. chl

1] )

fe 2 Generation

SOWSAM, Cpy

L
Figure 2-16 EST Project Explorer window: Source

The copybook of the COMMAREA is fairly simple and in reality
COMMAREAS will be more complex.

Example 2-1, Example 2-2 on page 32 and Example 2-3 on page 32 show
the COMMAREA, the VSAM file record and the CUSTINQ COBOL source,
respectively.

Example 2-1 COMMAREA copybook

02 CustNo PIC S9(9) COMP-5.
02 LastName PIC A(25).
02 FirstName PIC A(15).
02 Addressl PIC X(20).
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02 City PIC A(20).
02 State PIC A(5).
02 Country PIC X(15).
02 RetCode PIC S9.

Example 2-2 ITSOVSAM copybook

*kk DSN
*xx FCT

ITSO0C.ITSO.VSAM
ITSOVSAM DSORG = VSAM KSDS ~ ****

01 ITSOVSAM-RECORD-REC.

03 CUST-NO PIC 999.

03 CUST-LN PIC X(25).

03 CUST-FN PIC X(15).

03 CUST-ADDR1 PIC X(20).

03 CUST-CITY PIC X(20).

03 CUST-ST PIC X(5).
03 CUST-CTRY PIC X(15).

Example 2-3 CUSTINQ program source

IDENTIFICATION DIVISION.
PROGRAM-1D. CUSTINQ.
AUTHOR. Reginaldo Barosa.
INSTALLATION. 1IBM Dallas.
DATE-WRITTEN. 01/21/07

*hkkkkkkkkkkkkk% kkhkkhkkkhkhk B e

* DESCRIPTION : CICS SUBROUTINE TO CUSTOMER DATA *
* Receive customer #, read VSAM, move data to COMMAREA *
* ENVIRONMENT : CICS, COBOL II *
* CICS TRANSACTION NAME : NONE *
* SUBROUTINE: NONE *
* VSAM FILES: DNETO045.WDZV7.POT *
B R R R R L L L R T * kK kk khkkkhkkhhhhhhdhhhdhrhhhhhhdhhdrhhrhhhdhhdhrkhsk
**%  MODIFICATIONS **
*** WHO  DATE CHANGE w*
KKK L o e e e e e e e e e e e e e e, ——— *%
**% KMV 10/05/06 ORIGINAL i
**% RB  01/21/07 ADAPTED TO WDZ V7 POT **
*hkkkkhhkkhhkhhrhhrk *kkkkkkkk k% khhkkhhkhhkkhhhhhhhhhhrhdhhhdhhdhrhdhhhhdhrk

ENVIRONMENT DIVISION.
CONFIGURATION SECTION.
EJECT
DATA DIVISION.
WORKING-STORAGE SECTION.
01 WS-PROGRAM PIC X(08) VALUE 'CUSTINQ'.
01 WS-LITERAL-WS PIC X(48) VALUE
' WORKING STORAGE STARTS HERE'.
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01 WORK-VARIABLES.
05 WS-RESP PIC S9(8) VALUE 0 COMP.
* Below is the VSAM record area
COPY ITSOVSAM.
01 WS-LITERAL PIC X(48) VALUE
! LINKAGE SECTION STARTS HERE'.

01 DFHCOMMAREA.
COPY COMAREA.
PROCEDURE DIVISION.
R R R R R R R R R R R R R R R * KKk Kk kkkkkk AKX hhhhhhkhhkhhkhhhhhhhhhhhkhhhhhhhdkxdx
0100-MAIN-ROUTINE.
IF CustNo > 10 OR CustNo < 1 THEN
MOVE CustNo TO CUST-NO
MOVE SPACES TO DFHCOMMAREA
MOVE CUST-NO TO CustNo
MOVE 'Should be > 0 and < 11' TO LastName
MOVE -1 to RetCode
EXEC CICS RETURN

END-EXEC.
ek ek ko ok ok ok ko Kok Xk ek o ok o ok ko ok ek ko ko ok kR ko
* READ VSAM FILE - FCT is ITSOVSAM *

B e o R S R R R R R e

0300-ITSOVSAM-READ.
MOVE CustNo TO CUST-NO .
EXEC CICS READ
FILE ('ITSOVSAM')
INTO  ( ITSOVSAM-RECORD-REC )
LENGTH (LENGTH OF ITSOVSAM-RECORD-REC )
RIDFLD ( CUST-NO )
EQUAL
RESP  (WS-RESP)
END-EXEC.
0400-CHECK-IFOK.
IF  WS-RESP NOT = DFHRESP(NORMAL)
MOVE SPACES TO DFHCOMMAREA
MOVE 'INVALID READ ITSOVSAM ' TO LastName
EXEC CICS RETURN
END-EXEC.
IF WS-RESP = DFHRESP(NOTFND)
MOVE SPACES TO DFHCOMMAREA
MOVE 'ITSOVSAM NOT FOUND ' TO LastName
EXEC CICS RETURN
END-EXEC.
0500-DATA-RETURNED-0K.
MOVE CUST-LN TO LastName.
MOVE CUST-FN TO FirstName.
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MOVE
MOVE
MOVE
MOVE

CUST-ADDR1 TO Addressl .

CUST-CITY TO City .
CUST-ST TO State .

CUST-CTRY TO Country .

MOVE ZEROES TO RetCode .
EXEC CICS RETURN
END-EXEC.

2.5.3 Generating the CICS Web Services resources

In the next steps we use the WDz wizards that will generate the COBOL driver
and converter programs, the WSDL file, the CICS WSBInd file, and the XML

schemes.
COBOL
Data declaration WSBind
(or complete program) |
Conversion program
WebSphere =|I Input converter
Developer
for zSeries Output converter

XSE

=II Driver Program

Document schema
definitions (.xsd)

Web Services Description
Language (WSDL)

Figure 2-17 Creating a CICS Web Service - components

1. Under the ITSO_ADO05_CICS_Service project, right-click the CUSTINQ.cbl
program and select Generate Web Services for CICS resources.

This will launch the Web Service Runtime and Scenario Selection dialog
allowing you to specify the necessary options to start the Web Service

wizard.

We start from the COBOL CUSTINQ program to create the Web Services,
using bottom-up operations. Also, since we want to select a single field as the
input message (customer number) we need to specify a Conversation type of

Compiled XML Conversation. See Figure 2-18.
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i Enterprise Service Tools Wizard Launchp |

Specify options to stark a web service wizard

Runtine: IWeb Services For CICS j
SCenario: ICreate Mew Service Interface {bottom-up) j
Canversion type: Compiled XML Conwversion

Scenario description:

Generate a Web service description and runtime specific XML message :J
processing from a high level language data structure, You can use this
option when wou expose an application program as a service provider,

[

¥ save generation properkies

Start I Canicel J

Figure 2-18 Web Service Runtime and Scenario Selection

2. Accept all defaults and press Start to begin the Web Service wizard.
Informational: Compiled versus Interpretive XML conversion.

There are two conversion type choices available for this scenario and
runtime combination. Either Compiled XML Conversion or Interpretive XML
Conversion may be selected from the Web Service Runtime and Scenario
Selection dialog.

Compiled XML Conversion

The CICS runtime interacts with a driver program that either includes or
invokes conversion logic to provide conversion of XML to and from
language structures. The compiled XML conversion type provides more
extensive support for language structure data types and constructors than
the interpretive XML conversion type. However, compilation of XML
Converters is required and there are more artifacts to manage.

Interpretive XML Conversion

XML conversion is accomplished using generated metadata and an XML
conversion component built into the runtime. While the Interpretive XML
Conversion type has limited support for language structure data types and
constructors, it requires fewer artifacts and does not involve compilation of
XML converters
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3. On the Web Services for CICS - Create New Service Interface (bottom-up)
wizard page, make sure the Inbound Language Structure tab is selected.
Expand DFHCOMMAREA by clicking the + sign preceeding it and select
CustNo as the only element that will comprise the data structure for the
inbound XML converter. See Figure 2-19.

£ Inbound Language Structure | = outhound Language Structure |

Select the language structure For the inbound XML converter

W3-LITERAL-WS
WORK-WARIABLES
ITSOWSAM-RECORD-REC
WS-LITERAL
DFHCOMMARE A

Custho

Lasthame

FirstMame

Address1

City

State

Country

RetCode

Figure 2-19 Web Services for CICS Wizard Windows

Note: Only the Conversion type of Compiled XML Conversion allows selecting
a specific field as in the example above.
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4. Select the Outbound Language Structure tab. Click the check box next to
DFHCOMMAREA to select all the data items as the data structure for the
outbound XML converter. See Figure 2-20.

=1 Inbound Language Structure | Qutbound Language Structure |

Select the language structure for the outbound XML conwerter

W-LITERAL-WS
WORK-WARIABLES
ITSOVSAM-RECORD-REC
W3-LITERAL
DFHCOMMARES

Custho

@

@ | astMame
@ Firsthame
® Address1
® Oty

@ State

@ Country

® RetCode

Figure 2-20 Web Services for CICS Wizard Windows
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5. Click Next. You will see the panel shown in Figure 2-21.

4P web Services for CICS - Create New Service Interface (E x|

Generation options

Specify generation options for the web Services enablement artifacts.

C1 #ML Converters | = wsDL and %50 | £ advanced Optians

- Specify identification attributes

Converter program name prefic; I CUSTIMG

Author nanne: | WDz
Serwice prograrm narme: | CUSTIMNG

—Specify character encodings ————————— —|
Inbound code page: |114E| 1154, Canada, etc. EBCDI_J BIDT

Host code page: Jll4l2| 154, Canada, ete. EBCDI_J f aptions. .. | ’
1140 USh, Canada, ekc, EECD BIDT of 1

Qutbound code page:

(7) = Back Mext = | Finish | Cancel |

Figure 2-21 Web Services for CICS Wizard Windows

Suffixes will be added to the program name prefix to form the program IDs of
the driver and converter programs. For example, with a program name prefix
of CUSTINQ, the program ID of the driver program is CUSTINQD.

The CICS Web Services runtime looks into the WSBInd file for the name of
the conversion program to be invoked. WDz stores the program ID of the
driver program in the WSBind file; therefore, the conversion program
(driver/converters) must be built into a load module with the name
CUSTINQD.

Select the WSDL and XSD tab and specify the Service location. In our
example, we use:

http://wtsczl.itso.ibm.com:3001/itso/CUSTINQ

This will be the SOAP address that is used to reach the target CICS system
where the conversion program (CUSTINQ) is deployed. The transport
mechanism used is HTTP.

In our example, the host where CICS is running is wiscz1.itso.ibm.com, the
port number used for CICS Web Services is 3001, and the local URI portion is
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http://wtscz1.itso.ibm.com:3001/itso/CUSTINQ

/itso/CUSTINQ, which will be used to create the URIMAP used by CICS Web
Services facility to matching URI requests.

4 web Services for CICS - Create New Service Inte |

Generation options &5

Specify generation options For the Web Services enablement artifacts,

] #ML Corverters ) WSDL and %50 | = advanced Options I

r—Specify WSDL properties
Service location: | htkp: ffvabscz 1. itsa.ibrn, conn: 3001 fiksof CUSTING

—Specify XML Schema properties
Inbound namespace: | hitkp: | e, CUSTIMNGI, com)schemas CUSTIMGIINE

Qutbound namespace: ! hitkp: | e, CUSTIMNGO, comfschemas CUSTIMNGOI

(7) < Back I| Mesxt = l Finish I Cancel _]

Figure 2-22 Web Service for CICS Wizard window

6. Click Next. You will see the Web Services for CICS window. Using the Basic
Options tab, accept the default WSBind file names of CUSTINQ and
COMMAREA as the program interface and click Next.
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4 Web Services for CICS - Create New Service Interfac tbom |

Web Services for CICS

<>

Specify generation options for the Web service binding file (W3Bind) |

= Basic Options | £ aAdvanced Options

— Specify targets For WSBind file —‘
WSBind File container: | JITSO_ADOS_CICS ServicweGeneration)

‘WSBind File name: | CUSTING shind

Log File name: | CUSTING og
[¥ | Orvervarite \WaBind File

r Specify application program properties —

Program interface:

Conkainer name: | CUST

1M

 Specify service inkerface properties - =
Local URI: | ks CUSTIMG

(7) < Back Mext = ] Finish I Cancel

Figure 2-23 Web Services for CICS wizard window
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7. On the File, data set, or member selection window, as shown in Figure 2-24,
select the XML Converters tab and make sure that CUSTINQD is specified
as the Converter driver file name. Also make sure the check box Generate all
to driver is checked. This generates all the components to the same program

source file.

4p web Services for CICS - Create New Service Inter!

File, data set, or member selection

Seleck the source and targets for the web Services enablement artifacts,

T BML Converters | £ wsDL and %sD | = Properties

Converker file conkainer:
¥ Converter driver file name:

¥ Inbound Converter file name:

rSelect bargets For the #ML Converters and Converker Driver

| HT50_AD0S_CICS_Servicwef

| cusTINGD

| cusTINGD

¥ outhound Converter file name: ] CISTIMGD

V¥ Generate all to driver

[V Cwerrite files withaut warning

.chl
.chl
.chl

] fext = ] Finish I

Zancel

Figure 2-24 Web Services for CICS wizard window

8. Select the WSDL and XSD tab. You will see the file names that were
generated for the WSDL, Inbound, and Outbound XSD files.
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4 web Services for CICS - Create New Service Interface {bo =]

File, data set, or member selection <

Select the source and targets For the Web Services enablement artifacts, |

) ML Comwverters L WS3DL and %D | = Properties

Select kargets for the #ML Schemas and Web Services Definition Language - —

W3O File container: | NT50_aD0S_CICS_Servicve/Gener:
¥ WsOL file name: | cusTING sl
W' Inbound %50 File name: | CUSTINGT xsd
W' cuthound %50 File name: | CUSTINGO xsd

¥ Cwerwrite Files withaut warning

Mext = Firish I Cancel J

Figure 2-25 Web Services for CICS wizard window

9. Click Finish to complete the generation of the conversion program (converter
driver, input and output converters), WSBind, XSD, and WSDL files.

After the Web Services enablement wizard completes its generation, you
should see several additional artifacts in the ITSO_ADO05_CICS_Service
project under the folder Generation, as shown in Figure 2-26.
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[ £ .£5T Project Explorer % WU d R

=l (2 1TS0_ADOS_CICS Service

El-[= Source

G ] COMAREA.cpy

~1@] CUSTING.chl

R &) ITSOVSAM.cpy

- Generation

----- ¥| Container.xml

----- X PlatformProperties, xml

----- K| ServiceSpecification, xml

== Targets
CUSTING.lag

CIUSTING  wshind

] CUSTING.wsdl

5] CUSTINGD.chl

- [X] CUSTINGI.xsd

b K] CIUSTINGOD, xsd

Figure 2-26 EST Project Explorer window

The components are:

» The *.xml files are properties that will be used in the next wizard generation
run.

» The CUSTINQ.log file is the generation log.

» The CUSTINQ.wsbind file tells CICS Web Services how conversion is to be
performed and what the URI map looks like.

» The CUSTINQ.wsdl file describes the CICS-based Web Services.

» The CUSTINQD.chl file is the conversion program that is made up of the
converter driver and the input and output converters.

» The CUSTINQI.xsd and CUSTINQO.xsd files are XML Schema Definition
files that describe the input and output XML documents, respectively.

Browsing the generated files
Double-click CUSTINQD.cbl. You will see the COBOL program source.

Note: CUSTINQD.cbl consists of multiple programs. The main program calls
the various subroutines. All, however, will be deployed as a simple load
module.

Because we specified the compiled conversion type, the XML parsing is done by
the COBOL converter program logic contained in the driver program, instead of
by CICS.
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The converter logic is part of the driver program due to the “generate all to driver
option” used at generation time.

Look for the XML PARSE string on the source program (use Crtl+f). You will see
an example of the parsing being done by the converter.

The converter driver for CICS Web Services is different from the driver for SOAP
for CICS version 2.2, specifically regarding its interaction with the original
existing application program. The SOAP for CICS driver contains an EXEC CICS
LINK to the original existing application program. The CICS Web Services driver
does not contain a call to that program. That is because CICS Web Services is
responsible for calling the application program.

2.5.4 Configuring CICS Web Services on z/OS
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This section shows the CICS configuration for Web services that we used in our
environment. We present an example of how a PIPELINE resource destination
and a TCPIPService definition must be configured.

Browsing the HFS directories

To expose a CICS program as a Web Service over HTTP, TCPIPService and
PIPELINE resources are required. The PIPELINE resource definition points to
Hierarchical File System (HFS) directories as well as a pipeline configuration file.

The setup requires configuring files and directories in the HFS as described
below.

The shelf directory (/u/itso01/itso/shelf) is used by CICS to store the Web
Service Binding files that are associated with Web Services resources. Each
Web Services resource is associated with a PIPELINE. The shelf directory is
managed by CICS together with the PIPELINE resource. You should not modify
the content of this directory. Several PIPELINEs can use the same shelf directory
because CICS ensures a unique directory structure beneath the shelf directory
for each PIPELINE. Since CICS writes to this directory, CICS requires
appropriate security permissions.

The pickup directory (/u/itso01/itso/wspickup/provider) contains the Web
Service Binding files that are to be associated with the PIPELINE. When a
PIPELINE is installed, or in a response to a PERFORM PIPELINE SCAN
command, CICS searches this directory for files ending in .wsbind. For each
WSBind file, CICS dynamically creates a WEBSERVICE and URIMAP resource,
associates them with the PIPELINE, and installs them ready for use.

You could use the WDz USS shell to create those HFS directories.
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To do this, open the z/OS Project perspective by selecting Windows — Open
Perspective — Other... and then selecting 2/OS project.

Expand ADO5, right-click USS Files and select Launch Shell. See Figure 2-27.

2
odsfault = ()
i CUSTINGOperat

Lxlinput [r
<11 output Ir

e
Go Inko
Go Ta

Bl New Connection
CoE-Af zjos...
-, ALK,
E Local...
E Lacal
=4 apos
-3 MYS Files
o] E% T30 Commands

155 Files

55 Shells

E Qpen in Mew Window
A show in Table

Work. With

I Q&h Refresh

R B % -

0l

Disconneck
Glear Password

& Launch shel

_I—Hc-st arme IV Date

Figure 2-27 Remote Systems view - launching a USS shell
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Figure 2-28 shows a USS Shell window.

Remate Errar List | 2[5 File System Mapping | Remoke System Details m\ = =0

7 4005 | i Local |

rCommand Shell - Running

& =h

B /wfitso0l/ >
purd
fufitzo0l

B /ufitso0ls/ >

1

Cornmand

Figure 2-28 USS Shell window

Browsing a PIPELINE resource definition

A PIPELINE is a CICS resource that is used when a CICS application serves as
a Web Service provider or requester. It provides information about the message
handler programs that act on a service request and on the response. Typically, a
single PIPELINE definition can be used by many applications.

A PIPELINE resource definition contains a reference to a shelf directory, a pickup
directory and a pipeline configuration file. The configuration file is in XML format
and details the message handlers that will act on Web Service requests and
responses as they pass through the pipeline. We will use the CICS-supplied
PIPELINE configuration file for a SOAP V1.1 handler.

Integrating Back-end Systems with WebSphere Application Server on z/OS through Web Services




You can check the TCPIPService definition. Using the Remote System view in
the z/OS perspective, right-click AD05 and select Host Connection Emulator
Support, as shown in Figure 2-29.

Mew
o Inka
Ga Ta

EOpen in Mew Window
=] show in Table

.,~§' Refresh

.I_Rename. s

= Copy

+1=Mave. .,
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ﬁ* Mave Lp
-.r Moy Dawn

Disconneck
Clear Passho
‘ork ifFline

ew Canneckion

| oal

E JES

E|:=:-’> My Jobs

&% 1750011 110802213
&8 1Ts001 TSUOZ190
&8 cITs001 :J0B01953
Ty VS Files

:rf T30 Commands

¥ 1SS Files

o USS Shells

Figure 2-29 Host Connection Emulator Support

We assume that the c:/temp/CICS macro is active, as set up earlier in this

scenario.
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In the 3270 emulator panel, type CEDA AL PI and press Enter. After that specify
PIPELINE as PIPEITSO, and GROUP as ITSOTEST and press Enter again. See

Figure 2-30.
OVERTYFE TO MODIFY CICS RELEASE = QE4Q
CEDA  ALter Plpelinel PIPEITSO )
Flpeline : PIFPEITSO
Group : ITSOTEST
Description ==» BASIC SOAP 1.1 PROVIDER PIFELIME FOR ITSO
STatus ==» Enabled Enabled | Dizabled

Configfile ==r ~uritsoll-itsorscicsProvider.=ml
[(Mixed Case) ==»

SHelf ==r syusitzoll-itszo-shelfs
[(Mixed Case) ==:

W=dir I Ausitsoll-itsoswspickupsproviders
[Mixed Case)

STSID=WRKS APPLID=CITS0O1
ALTER SUCCESSFUL TIME: 09.43.10 DATE: OF.261
FF 1 HELF 2 COM 3 EHMD E CRERE 7 SEH 8 SFH 9 MSG 10 5B 11 SF 12 CHCL

Figure 2-30 Browsing PIPELINE

Note that the HFS directories are case-sensitive.

Browsing a TCPIPService resource definition

The TCIPIPService resource tells CICS to listen on a specified port to inbound
service requests over HTTP.

As the client connects to your Web Services over an HTTP transport, CICS must
provide a TCPIPService to receive the inbound HTTP traffic. Usually the CICS
systems programmer defines the PIPELINE and the entry named TCPIPService,
as shown below.

You can check the TCPIPService definition. Using the 3270 emulator panel used
above, press F3 to clear the screen, type CEDA AL TC, and press Enter. After that,
specify TCPIPService as ITSOPORT and GROUP as ITSOTEST and press
Enter again.
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OYERTYFE TO MODIFY CICS RELEASE = DE4Q
CEDA  ALter TCpipserwicel ITSOPORT )
TCpipservice : ITSOPORT
GROup : ITSOTEST
DEscription == JCPIPSERVICE TO RECEIYE THE IMBOUMD HTTP TRAFFIC ITSOMSAM
Urm == DFHUBAAK
FOrtnumber ==} Q3001 1-E3533
S5Tatus ==k Open Opeh Closed
PROtocol ==r Http Iiop | Http | Eci | User
TRansaction == CWXH
Backlog ==k QEOZE 0-32TET
TSqprefix ==
Ipaddress ==
SOcketclose ==> Mo Mo | @-240000 (HHMMSS)
Maxdatalen == HEEO3IZ 3-524288
SECURITY
S5l ==> Mo Tes | Mo | Clientauth
CErtificate ==
+ [Mixed Casze)
STSI0=WRES APPLID=CITS0@1
ALTER SUCCESSFUL TIME: 10.07.12 DATE: O7.261
PF 1 HELP 2 COM 3 EHD E CRSE 7 SBH 8 S5FH 9 MSG 10 SB 11 5F 12 CHCL

Figure 2-31 Browsing TCPIPService

Note that there is only one TCPIPService opened for each port. Since we will use
the port 3001, our TCPIPService will be ITSOPORT.

Installing a CICS GROUP
As with any other resources defined, the PIPELINE and the TCPIPService must
be installed in order to work.

In our example, both are installed on group ITSOTEST. To confirm this
information, use the 3270 emulator panel. Type CEDA EXPAND GR(ITSOTEST) and
press Enter.

ExXFAMD GRCITSOTEST)
EMTER COMMAMDS

MAME TTPE GROUFP LATE TIME

+ CUSTIMQD PROGRAM ITSOTEST _ O7.135 19.23.09
CUSTOMER FROGRAM ITSOTEST O7F.256 17.12.21
EQOTCCRUD FROGRAM ITSOTEST O7.135 19.23.09
EOTCLIST PROGRAM ITSOTEST O7.135 19.23.09
FIMDCUST PROGRAM ITSOTEST O7.256 17.26.37
ExS1 SESSIONS ITSOTEST O7.135 19.23.09
GCUS TRANSACTION ITSOTEST O7F.256 17.10.17
TIMQ TRAMSACTION ITSOTEST O7.135 19.23.09
FOT DEZEMTRY ITSOTEST O7.135 19.23.09
ITSOPORT TCPIPSERVICE ITSOTEST O7F.261 10.07.11
ITSORER FIFELIME ITSOTEST O7.135 19.23.09
FIFECUST FIFELIME ITSOTEST O7.256 11.18.58
FIFEITSO FIFELIME ITSOTEST OF.261 ©9.43.10

STSID=WRKS APPLID=CITS0@1
RESULTS: 9 TO 21 OF 21 TIME: 10.25.29 DATE: O7.261
FF 1 HELF 2 EMD 4 TOP 5 BOT & CRSR 7 SBH 8 SFH 9 MSG 10 SB 11 SF 12 CHCL

Figure 2-32 Browsing a GROUP
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2.5.5 Deploying assets to CICS Transaction Server for zZ/OS

50

In the following sections we cover the steps necessary to deploy a CICS Web
Service.

We will connect to z/OS, generate the JCL to create the load module of the
CUSTINQD program, and illustrate other tasks required to deploy the service.

The only deployment performed in this section is that of the CUSTINQD load
module. This is an essential step—if the CICS runtime cannot find this program,
the service request fails.

Moving the Web Services generated assets to z/0S
After performing the development tasks, you should have the assets shown in
Figure 2-33.

mmvigatnr —| B

= 2 IT50_aD0S_CICS_Service
=== Source

E ] COMAREA.cpy

----- &1 CUSTING.chI

f o =] ITS0YSAM.cpy
B2 Generation

----- X| Container.xml

----- |X| PlatformProperties.xml
----- |X| Servicespecdification, xml
E-[= Targets

L2 cusTiNg log
CUSTIMG. wshind
K| CUSTING.wsdl
&) CUSTINGD.chl

X CUSTINGI. xsd
‘e [H] CUSTINGO, xsd

Figure 2-33 CICS Web Services assets generated

The assets CUSTINQ.wsbind and CUSTINQD.cbl should both be copied to the
z/OS system.
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Because the WSBInd file is an EBCDIC text file, it needs to be transmitted in
binary to the target z/OS system because of some special control symbols. Make
sure this type of file is transmitted as binary using the Preferences dialog in
Windows — Preferences —» Remote systems — Files. Figure 2-34 shows how

to do this.

4F Preferences

=101 ]

I bype filker bext Files - -
Process ;I .
[ Remote CiC++ File types:
= Remote Systems | Type |;| AddiB). .. |
- Carmmunications * vl
[+ Debug =T * vushind Bemove |
F!Ie Cache A *wsdl File: Transfer Mode —]
- D3 *simsg + Binary
""L':lgg"-lg *Ixht (. T t
- Passwords * bk l__ex
. 55L —
[ 2/0S *. bkl Default File Transfer Made
[ *® i :
- Report Design H@? *.xrm ’7'."' Binary
- Run/Debug " *.xml | Text
[+ Server i RN
5P &l *.xsd | I show hidden files
- Spell Check, ' .
File Transfer Buffer S o
[#- 30L Development ile: TransFer Buffer Size
[+ Te:am ' Download (KE) |4 Upload (KB} |4
[#- Validation |
-
‘ri..xuah and VTI _’I:lL Restaore Defaults | Apply |
(7 oK I Cancel |

Figure 2-34  Setting the file transfer mode in WDz

You can use the Remote Systems Explorer facilities of WDz to copy this file to an
HFS directory on the target z/OS system. In the EST perspective, select file
CUSTINQD.wsbind, right-click and select Copy. Switch to the z/OS perspective.
In the Remote Systems Explorer, under the connection you created earlier,
expand USS Files and navigate to u/itso01/itso/wspickup/provider. Right-click

this directory and select Paste.
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ST T—— =5
4= & =R
B (= itsonl
P E|v:7 itso
{00 ewample
of WMProfiles
) | pipelines
- | shelf
. -0 wshind
e F b owsdl
Go To b = wspickup
A show in Table -0 requester
%] cicsProwider,zml
c‘éh Rz | cicsFequester,xml _J
| Rename. .. kdirs.err
Y Copy kdirs, ook
— 2
b Move...

Figure 2-35 Copy the WSBind file

The CUNSTINQ.cbl file is an ASCII text file. Make sure this type of file be
transmitted as text using the preferences dialog in Windows — Preferences —
Remote systems — Files.

The COBOL program source must be copied to the COBOL source data set you
will be using on z/OS. In our case this is ITSO01.ITSO.COBOL. Using the
Enterprise Service Tools perspective and the EST Project Explorer, right-click
CUNSTINQ.cbl and select Copy. Switch to the z/OS perspective. In the Remote
Systems Explorer, under the connection you created earlier, expand My
Datasets and navigate to your COBOL source data set, which in our case is
ITSO01.ITSO.COBOL. Right-click this data set and select Paste(B).

Note: Due to a known problem, the previous step may not allow you to select
Paste(B). If that occurs, you should retry starting with the Copy.

If the Duplicate Name Collision pop-up appears, simply click Overwrite and click
OK.

Creating a new z/OS project
As we have already seen, it is much more convenient to create a z/OS Project
and then move the assets to the subproject that you are working on. This
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simplifies the task because you now have all the assets that are being used,
grouped in the same location.

To create a new z/OS Project, do the following:
1. Using the z/OS Projects view (on the left), right-click the blank area and select
New — z/OS Project...

Type a name in the Project Name field, select Create an MVS Subproject
and click Finish. See Figure 2-36.

5I
z/0S Project Name
Create a 2/03 Project [rr

Froject name: | IT50]

Subproject - v
Do wou also wank to create a subproject now?
(% Create an MYS subproject

' Create a USS subproject

" Do not create a subproject now

(7} Einish I Cancel

Figure 2-36 Creating a new z/OS Project
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2. Type a name in the Subproject Name field and click Next, as shown in
Figure 2-37.

4 New MYS Subproject x|

MYS Subproject Name and Location MV5
Creake an M3 Subproject @

Host Short Name: |A005

Lef Ll

Project Marne: IITSO

Subpraoject Mame: | ADOS_COBOL_CICS_Service

Subproject Type; IM\-‘S

L

High Level Qualifier: [175002

L

Import subproject definition, ., |

(7} = Back Mexk = | Einish I Cancel

Figure 2-37 New MVS Subproject - Subproject Name
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3. Change the name of the job from <jobname> to the name you like to use and
change the name of the JCL Data Set to the name of the data set you will be
using for the compile and link-edit JCL. Click Next. See Figure 2-38.

& New M¥S Subproject |

ICL Job Card and Data Set

Enter Job Card to use For this project and the name of the existing data set to hold the ﬁ

generated JCL.

JCL Job Card:

JITSO011 10, =
J MSGECLASS=H,MSGLEVEL=(1, 1), TIME={,4),REGION=70M, COND=(16,LT)

JCL Draka Sek:
| ITSO01,ITS0, ICL

Specify an existing data set bo conkain your generated JCL,

(7 < Back Finish Cancel

Figure 2-38 New MVS Subproject - JCL job card and JCL data set

4. On the BMS Settings panel, click Next.

5. On the BMS Settings panel, expand procedure name ELAXFBMS. Select
ASMMAP and click Edit step. See Figure 2-39.

4 New M¥S Subproject x|

BMS Settings

Enter the BMS settings For this subproject. To specify multiple entries For a Field, separate your ﬁ

entries with a space " ",

Procedures and Steps | 1CL Substitution I

Procedure Mare | Step Mame
—ELAXFEMS
ASMMAP Add step ., |
Remaove step |
R
Lot |
(7) < Back Mext = Finish | Cancel |

Figure 2-39 New MVS Subproject - BMS settings
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6. On the BMS Step Options window, change the name of BMS Map Object
Library and the name of BMS DSCTLIB Library to the names you are using
on your z/OS system. Click OK. You will return to the BMS Step Options

window. Click Next. See Figure 2-40.

& BMS Step Options

BM3 Map Procedure Marme:

| ELAxFEMS
BMS Map Step Mames:

| astmap
BMS Map Object Library:

| ITS5O01.1TS0.COB
BMS DSECT Step MName:

| AsMDSECT
BMS D3CTLIE Library:

I IT3001.ITS0.DSCTLIE

(7}

Cancel |

Figure 2-40 New Subproject - BMS Step Options

7. On the windows PLI Settings, C / C ++ Settings, and Assembler Settings, click

Next.

Integrating Back-end Systems with WebSphere Application Server on z/OS through Web Services



8. On the COBOL Settings window make sure that the Use CICS checkbox is
checked. Expand Procedure Name ELAXFCOC, select the COBOL step
name and click Edit step. See Figure 2-41.

4 New M¥S Subproject X

COBOL Settings

Enter COEOL Settings For this subproject, To specify multiple entries for a field, separate wour ﬁ

entrigs with a space " ",

Procedures and Steps |IMS | Local Compile options | 0L Substitution

[ Use DB2 (contains EXEC SOL statements)
¥ Use CICS (contains EXEC CICS skatements)

Procedure Mame | Step Mame | Skatus 1 Edit step... l
ElELaYFCOR Disabled

COBPRE ! |
ElELaxFCOT

Disabled

COBTRAN Remawe step |

FELARFCOC Enabled
COBOL - - A He |

i I

(7 < Back ‘ Mext = J Finish I Cancel |

Figure 2-41 New MVS Subproject - COBOL Settings

9. Onthe COBOL Compile Step Options panel, change Debug Dataset to blank,
specify the value for Object Deck Dataset (which in our case is
ITSO01.ITSO.0OBJ), specify the value for Copy Libraries (which in our case is
ITSO01.ITSO.COPYLIB), and make sure that Support Error Feedback
checkbox is unchecked. Click OK. You will return to the COBOL Settings
panel. Click Next.
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4§ Cobol Compile Step Options x|

Campile Procedure Mare:

| ELAxFCOC

Campile Procedure Step Mame:
| coBoL

Compiler Options:

Listing Cukput Data Set:

Debug Data set:

Cibject Deck Data Sek:
I ITSO01.ITS0, OB

Copy Libraries:

I ITSO01.ITSO. COPYLIE

Daka Set Qualifier For Compiler Errors:
| 175002 ERRCOE
Additional JCL:
s AROITIOMAL JCL FOR COMPILE HERE ###stat ;I

.
4 b
':':’:' ok I Zancel |

Figure 2-42 New MVS Subproject - Cobol options
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10.0n the Linkage Editor Name Choice window expand Procedure Name
ELAXFLNK, select LINK step name and click Edit step. See Figure 2-43.

4 New MYS Subproject x|

Linkage Editor Name Choice MV5
hoose linkage editor name For 1CL generation, ﬁ

Procedures and Steps | ICL substitution |

Procedure Marme | Step Mame l Edit step... |
[l ELARFLME

N v Y2 dstep. |

Rerove skep |
[w |

(7) < Back Mexk = ' Finish I Cancel |

Figure 2-43 New MVS Subproject - Linkage Editor name

11.0n the Link Step Options window specify the value for the Link Libraries. In
our case we used CICSTS31.CICS.SDFHLOAD CEE.SCEELKED. Also,
specify the value for Load Module Location, which in our case is
TSOO01.ITSO.LOADLIB. Click OK. You will return to the Linkage Editor Name
Choice panel. Click Next.
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4F Link Step Options |

Linkage Editor Procedure Name:

| ELANFLIK
Linkage Editor Procedure Skep Mame:
| LI

Link ptions:

Link Libraries:
I CICATS31, CICS, SDFHLOAD CEESCEELKED

[~ Appendto:  Fosition, |

™ Use specified link instructions:

ORDER: CEESTART -]

Load Module Lacation:
I ITSO01 ITSO LOADLIE

Additional JCL:
[kt ARATTIONAL JCL FOR LIME HERE #ks ;I

-
4 *

Figure 2-44 New MVS Project - Link Step Option

12.0n the Application Entry Point window click Finish to create the project.

Adding resources to the MVS subproject

To make the data sets available to your remote subproject, you need to add
them. In our example we just want to add the CUSTINQD program generated by
the Web Service wizard.

Switch to the Remote Systems view (on the right). Expand the MVS Files until
you see the CUSTINQD.cbl program that you have moved to your COBOL data
set (in our case ITSO01.ITSO.COBOL).
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Right-click CUSTINQD.cbl and select Add To Subproject, as shown in
Figure 2-45.

O T— =5
1= =

£ | NER:
=5 My Data Sets (ITS001.%) |=]

[ 1TS001.CICS. COPY

[ IT5001.C1CS,DEFS. OLD

[ ITSO01.CICS HTML

[ 1TS001.CICS. 300

@ ITS001.CICS, JCL.OLD

[ ITS001.CICS. LOADLIB

[ ITSO01.CICS, SEQASAMP.OLD
[ ITS001.CICS.5FR.SCIZLOAD

T [TSO01.CICS, SFR.SCIZMAC

]

Ga To 3

TSO01,CICS,5FR.SCIZSAMP
Open TS001,CIC5,5YSIM
Open With ¥ [TS001.CIC5.UTIL.OLD

" TSO01,IT50.6M5

o' Refrash TS001,1TS0,.COBOL

Bt CALCUISTR.chl

I Rename. .. )

) S CUSTIMG. chil

=| Copy s .chl

# Delete. ., TSO01, ITS0.COPYLIE
TS001,IT50.0B2

% Search...

A TS001,ITS0.DSCTLIE
Browse TSO01,ITS0, 3CL

Add ko Subp . TS001, ITSO, LOADLIE
Hretk Canmeckinn Froolaboe Somnoek TSON1TTS0.0R1 . ;I
Figure 2-45 Adding resources to the MVS subproject

On the Add Resources panel click Finish to add the data set to the project.

Switch to the z/OS Projects view, expand the AD05_COBOL_CICS_Service
subproject, and you will see that the .cbl member is now defined, as shown in
Figure 2-46. In our case the name is ITSO02.ITSO.COBOL(CUSTINQD).cbl.

— .
£ #/05 Projecks 22 - ¥ = O
= @ 1750

=% ADOS_COBOL_CICS_Service [BDOS]

e ITSO01,ITS0, COBOL{CUSTINGDY,cbl
Figure 2-46 MVS subproject - Cobol program resource
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Generating JCL to compile and Link CUSTINQD.cbl

To generate JCL, right-click the COBOL member and select Generate JCL for
Compile Link, as shown in Figure 2-47.

S EUU welcame to EST 23

Extension

Show Dependencies

: Hlew lerprise Servi
=% ADDS_COBOL_CICS Service [RD0S] Open
= 1T5001.1T50 5 ! )
i [ ' S I foals (ESTY is a seta
- s, LISiNEss programs ary
=| Copy
¥ Delete... ervice modeling and
B Search mponents such as
o _fom COROL data stru
o Refresh
— ——watch the EST demos
Team with EST.
Define Alias
Browise d developers, the =&
Remove From Subproject provide hands-on s
El properties E2 . Qutline | E & = Add To Anachizr Subpro]
== [ T Another Subprajeck ...
Biiopenl | value N t started by creating
WOLUME 21702 Properties
= Info -
Created Mon Sep 17 00:00:00 EDT 20 ‘“ompare With
Last Modified  Mon Sep 17 15:02:37 EDT 20 Replace With
Size RRL472 e ke JCL Far Compile
Lenergate J.
= Mapping aenerakte JC p
chl m
Ear Compile Link Go

Figure 2-47 Generating JCL to compile and link the COBOL program

You will then see a windown asking about the Job Name, JCL Dataset Name,
and Member Name, as shown in Figure 2-48. Accept the defaults and click OK.

4F ICL Data Set and Member Name

Job Mame: | 1750011

JCL Draka Set Name: I ITSO01.ITSO,ICL

Member Narme: | CUSTINGD

@

i Cancel |

Figure 2-48 Generating JCL - default values

You can check the JCL by double-clicking in the source of the JCL.
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To submit this job on z/OS, make sure that the z/OS connection ADO5 is
connected. Then right-click the JCL member and select Submit. When a pop-up
appears, click OK.

You will then see an informational window with the job name ID, as shown in
Figure 2-49.

4§ Job submission confirmation

L] J0OB1Z213 has been submitted to host ADOS, Use JES on the Remote Systems
\_1/; wigst o wigws ibs aukpot,

Figure 2-49 Submitting JCL

You may check job execution using JES on the Remote System view (on the
right). Right-click My Jobs and select Refresh. Double-click the name of the job
that appears on the panel above (ITSO01.JOBnnnnn in our example).

The Job Output Retrieval pop-up window appears (Figure 2-50), asking for the
lines. Just click OK. It will show you the job output. Make sure the COBOL and
LINK return codes are 04 and 00.

M =0 ﬂﬁRemote Systems &4 Team| =
JE%2 JOB LOG -——- 3YSTEN IBHZH £ & | 2%
— -

0B02213 ---- NONDAY, 17 SEP 2007 —-—- % rewlcmnecm”
©OBOzz13 IRRO10I USERID ITS001 IS ASSIGNED TO THIS JOB. & ﬂﬁnooc;5
©BOZz13 ICHTOO0LI ITS001  LAST ACCESS AT 16:45:05 ON MONL 2R x5
0B02213 $HASP373 ITS0011 STARTED - INIT 4 - CLASS A - B b

ohs
0B02213 $HASP375 ITS0011 ESTIMATED LINES EXCEEDED a2

-8 1150011 :10B02213
OB02213 4HASP375 ITS0011 ESTIMATE EXCEEDED BY ;

=8 175001 TSUOZ190
OBO2213 $HASP375 ITS0011 ESTIMATE EXCEEDED BY :

E-B cITS001 110801553
0BOZ2213 - &% s
0B02213 -JOBNAME STEFNAME PROCSTEP  RC  EXCP CPU ' ."%Mm;t Sets (75001,
OBO2z13 -ITS0011 STPOOOOD COBOL oa zesar .ot ||l - 'T"SOCV aad‘” :
©BO2213 -ITS0011 LKED LINKE oo 298 .00 D___T’;E USSF,means
0B02213 -ITS0011 ENDED. NAME- TOTAL ol E”usss;wesll
0F02213 $HASP395 ITS0011 ENDED L i

Figure 2-50 Output Job
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Note: Your load module has been created in the load library you specified
earlier (in our case ITSOO01.ITSO.LOADLIB) on z/OS. This library must be
available to your CICS region through the DFHRPL concatenation in the CICS
startup job. If the CICS program autoinstall is not active, you need to define a
PPT for CUSTINQD. We will not discuss the PPT creation here since it is not
our objective.

If you want to purge this job, just right-click its name and select Purge.

Installing or rescanning PIPELINE

When we install each PIPELINE resource, CICS scans the directory specified in
the PIPELINE’s WSDIR attribute (the pickup directory). For each Web Service
binding file in the directory (files with the .wsbind suffix), CICS installs a
WEBSERVICE and a URIMAP if one does not already exist. Existing resources
are replaced if the information in the binding file is newer than the existing
resources.

If a new WSBind file is copied to the pickup directory, a PIPELINE SCAN is
required. The PERFORM PIPELINE SCAN command initiates the scan of the
PIPELINE pickup directory.

To do this, switch to the z/OS perspective. On the Remote Systems tab (on the
right) right-click the AD05 connection, and select Host Connection Emulator
Support.

When the CICS signon is complete, be sure you maximize the windows so as to
better view the output.
Let us now inspect the CICS WEBSERVICE definition, as follows:

1. Type CEMT PERFORM PIPELINE(PIPEITSO) SCAN and press the Enter key. You
should receive the RESPONSE NORMAL message, as shown in
Example 2-4.

Example 2-4 Performing a PIPELINE SCAN in CICS

CEMT PERFORM PIPELINE(PIPEITSO) SCAN
STATUS: RESULTS
Pip(PIPEITSO) Sca
SYSID=WRKS APPLID=CITS001
RESPONSE: NORMAL TIME: 08.34.12 DATE: 03.31.08
PF 1 HELP 3 END 5 VAR 7 SBH 8 SFH 9 MSG 10 SB 11 SF

2. Press F3 to end this session.
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Before we inspect the CICS PIPELINE, let us inspect the WEBSERVICE and
URIMAP resources defined to CICS for the CUSTINQ program.

3. To inspect the CICS WEBSERVICE definition, first delete the previous
command, type CEMT INQ WEBSERVICE(CUSTINQ) and press the Enter key.
Scroll through the defined WEBSERVICE definitions (press F7/F8) looking for
the Web Service that we created for our CUSTINQ program. See Figure 2-5.

Example 2-5 Checking the CICS WEBSERVICE

CEMT INQ WEBSERVICE(CUSTINQ)
STATUS: RESULTS - OVERTYPE TO MODIFY

Webs (CUSTINQ ) Pip(PIPEITSO)
Ins Uri($322570 ) Pro(CUSTINQ ) Com Dat(20070515)
SYSID=WRKS APPLID=CITS001
RESPONSE: NORMAL TIME: 08.39.07 DATE: 03.31.08
PF 1 HELP 3 END 5 VAR 7 SBH 8 SFH 9 MSG 10 SB 11 SF

4. Move the cursor to the CUSTINQ WEBSERVICE definition and press Enter to
see the details, as shown in Example 2-6.

Example 2-6 WEBSERVICE details

CEMT INQ WEBSERVICE(CUSTINQ)
RESULT - OVERTYPE TO MODIFY
Webservice(CUSTINQ)
Pipeline(PIPEITSO)
Validationst( Novalidation )
State(Inservice)
Urimap($322570)
Program(CUSTINQ)
Pgminterface (Commarea)
Container()
Datestamp(20070515)
Timestamp(23:22:57)
Wsd1file()
Wsbind(/u/itso01/itso/wspickup/provider/CUSTINQ.wshind)
Endpoint(http://wtsc47.itso.ibm.com:3001/itso/CUSTINQ)
Binding (CUSTINQBinding)

SYSID=WRKS APPLID=CITS001
TIME: 08.41.00 DATE: 03.31.08
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PF 1 HELP 2 HEX 3 END 5 VAR 7 SBH 8 SFH 10 SB 11 SF

After the PIPELINE is installed or rescanned, it automatically installs the
WEBSERVICE and URIMAP resources that are associated with a WSBind
file. The example above shows that this is related to program CUSTINQ (the
existing application) and an auto URIMAP ($322570).

5. To check the URIMAP, take the URIMAP name above and type CEMT INQ
URIMAP($322570), as shown in Example 2-7.

Example 2-7 Browsing the URIMAP

CEMT INQ URIMAP($322570)
STATUS: RESULTS - OVERTYPE TO MODIFY
Uri($322570 ) Pip Ena Http
Host (* ) Path(/itso/CUSTINQ )

SYSID=WRKS APPLID=CITSO01
RESPONSE: NORMAL TIME: 08.43.19 DATE: 03.31.08
PF 1 HELP 3 END 5 VAR 7 SBH 8 SFH 9 MSG 10 SB 11 SF

6. Move the cursor to the URI($322570) and press Enter. You will see the
details about the URIMAP, as shown in Example 2-8.

Example 2-8 Displaying URIMAP details

CEMT INQ URIMAP($322570)
RESULT - OVERTYPE TO MODIFY

Urimap ($322570)
Usage(Pipe)
Enablestatus( Enabled )
Analyzerstat (Noanalyzer)
Scheme (Http)
Redirecttype( None )
Tcpipservice()
Host (*)
Path(/itso/CUSTINQ)
Transaction(CPIH)
Converter()
Program()
Pipeline(PIPEITSO)
Webservice(CUSTINQ)
Userid()
Certificate()
Ciphers()

+ Templatename()

SYSID=WRKS APPLID=CITSO01
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TIME: 08.45.13 DATE: 03.31.08
PF 1 HELP 2 HEX 3 END 5 VAR 7 SBH 8 SFH 10 SB 11 SF

The example shows the definition for the auto generated URIMAP $322570. It
shows a path of /itso/CUSTINQ, which was taken from the WSBind file. When
a request comes into CICS with a local URI of /itso/CUSTINQ, this URIMAP
definition will match and the request will then be associated with
WEBSERVICE CUSTINQ, which has a reference to the WSBind file.

The WSBInd file contains the name of the conversion program that will be
invoked by CICS Web Service.

7. Press F3 to end your CEMT session and remove the text from the screen.
Then type CEDA DISPLAY GROUP(*) PROGRAM(CUSTINQD) to install the
CUSTINQD program. Then type i next to the CUSTINQD program and press
Enter. See Example 2-9.

Example 2-9 Installing the CICS program

DISPLAY GROUP(*) PROGRAM(CUSTINQD)

ENTER COMMANDS
NAME TYPE GROUP DATE  TIME
CUSTINQD PROGRAM ITSOTEST i INSTALL SUCCESSFUL

SYSID=WRKS APPLID=CITS001
RESULTS: 1 TO 1 OF 1 TIME: 08.49.31 DATE: 08.091
PF 1 HELP 3 END 4 TOP 5 BOT 6 CRSR 7 SBH 8 SFH 9 MSG 10 SB 11 SF 12 CNCL

You should receive the message INSTALL SUCCESSFUL on the screen. Then press
F3 to end your CEDA session and close the terminal emulation by clicking X on
the tab name.

Note that some basic CICS tasks were not discussed here, even though they
need to be performed. For example, making the converter driver program
available by adding it to a library that is part of the DFHRPL concatenation. In
addition, a CICS PROGRAM resource must be defined if program auto-install is
not enabled for the target CICS system.

2.5.6 Testing the CICS-based Web Service

Now you are ready to invoke the Web Service you created. We will use the
generated WSDL file and invoke the CICS Service using WDz.

1. Switch to the Enterprise Tools perspective. On the EST Project Explorer tab,
under the project ITSO_ADO05_CICS_Service, Generation, Targets, right-click
CUSTINQ.wsdl and select Web Services Test with Web Services
Explorer, as shown in Figure 2-51.
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E‘ = Source

(= Generation
- |\ X| Containet.xml
X PlatformProperties,xml
o [X] ServiceSpecification. xml
=2 Targets

[ cusTINg.log
=| CUSTIMG. wsbhind
- | K 5 I

m\wavigator| = O | B ap0s.hee (ij Welcome to EST 23
= . :
Enterprise Service Tools (EST)
=l 2 IT30_ADOS_CICS_Service

e

Welcome to Enterprise Service Tools (EST)

The Enterprise Service Tools (EST) is a set of features that lets you tr
services enablement.

These features include service modeling and composition, and the ger
correlators), and COBOL converters from COBOL data structures,

If you are new to EST, watch the EST dermos on the [BM Education As

<, the service flow madeling tutar

-

18] CUSTINGD.chl

|X] CUSTIMGI.xsd ‘ Mew Generation Properties Fi
- |X] CUSTINGO xsc [ Generate Runtime Code

creating your EST project now !

Open
i Open With
ij Cpen Welcome Page

EE Outine &2

An outling is not available,

[

= Capy
Fermoke Error List
¥ Delete
us | st
< Refresh
|74 Generate Web Services for CICS resources T it

Tearn ¥ Publish WSOL file
Compare With ¥ Generate Java bean skeleton
Replace Wwith 4 Generate Client

L4 Generate WSIL

Propetties I

Figure 2-51 Selecting the Web Services Explorer for testing
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The Web Service will be launched in a Web Browser view. Resize the view to
see all areas of the Web Services Explorer. You can double-click the Web
Service Explorer title to display the full screen. See Figure 2-52.

‘j Welcome to EST

Web Services Explorer

5 Navigator i Actions =)
£, WSDL Main 3 1=
122 File: JC: forkspaces fWDZYTIITS0_ADOS 2 WSDL Binding Details

=3 CUSTINGService
B AR LS TINGBInding]

Shown below are the details For this SOAP <binding= element. Click on an operation to fill in its parameters and invoke it or
specify additional endpaints,

- Dperations

Dacumentation

CUSTINQOperation

= Endpoints Add Remove

a . - _ .

I~ htkp:ffwtsczl . itso,ibm, com: 3001 fiksof CUSTING

-
1 1

i status

a
IWAB0381I file: fC: forkspacesWDZV7 ITS0_ADOS_CICS_ServicefGeneration)Targets/CUSTING . wsdl was successfully oper

=
4 | v 4] | E

Figure 2-52 Web Services Explorer window

2. Click the link for the CUSTINQOperation operations in the Actions section
(on the right).

Note that the Actions section is now replaced with information about the
CUSTINQOperation operation and its parameters. It also lists the endpoint
associated with this request.

3. Enter a value of 3 for CustNo and click Go to invoke the operation.
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# Enterprise Service Tools - Web Services Explorer - IBM WebSphere Developer for System z i -2 |5|

File Edit Mavigate Search Project Data Run  Window Help

15 Q= |82 G = @ o v e < B[ | *
a ‘elcome ko EST =8
wWeb Services Explorer = 4 ‘

S5 Mavigakor Actions @

2 WSDL Main
E‘r_‘f File:[iC: fuvtrkspaceswWDZv7ITSO_ADOS_CICS_Service!

B %@ CLUSTING Service
EH@ cu

@ 1nvoke a WSDL Dperation Source

Enter the parameters of this WSLL operation and click Go ko invoke,

Endpaints
’7 | http: {futscz1.itso.ibm.com: 3001 fitsa/CUSTING ;I

= DEHCOMMARES

Custhla ink
3

Reset

i status

TWABO3S1I file: /C: Morkspaces WDZywFITSO_ADOS_C1CS_Service/Generation) TargebsCUSTIMG. wedl was successfully opened.

| | v

Figure 2-53 Web Services Explorer window

You should see the results of your customer query in the Status section of the
Web Services Explorer. Verify that the results returned by your Web Service
match the results you previously obtained using the 3270 emulation CICS
interface. See Figure 2-54 on page 71.
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ackions

&l Invoke a WSDL DOperation

Enter the parameters of this 'W3DL operation and dick Go to invoke.

Source

Endpaints

| http:fwikscz1 ibso.ibm, com: 3001 fitsa/CUSTING - |

= DEHCOMMAREA

CustMo ink

3

(C1a] Reset

i skatus

= DFHZOMMARES
CustMa {int): 3
LastMame (string): Hekkenberg
Firsthlame (string): Gert
address1 (string): 330 Main Street
ity (string): Amsterdam
State {string): ML
Counkry (skring): HOLLAMD

RetCode (short); 0

Source

Figure 2-54 Querying the result
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4. Click Source, on the side of Status, to view the XML SOAP
Request/Response envelopes. See Figure 2-55.

Lt ]all|

<7uml version="1.0" encoding="UTF-8" 7=
<soapenv:Envelope xmins: g0="http:/ /vmww . CUSTINQI.com/schemas/CUSTINQIInterface"
zmins: soapenv="http:/ /schemas.xmlsoap.org/soap/envelope/" zmins:xsd="http:/ /vsww.w3.0rg /2001
smins: xsi="http:/ Svewew . w3.0rg /2001 /XMLSchema-instance">
- «<soapeny: Body>
- <0 DFHCOMMAREA
<CuUstMo=3</Custios
=/q0: DFHCOMMARE A=
</s0apenv:Body >
</s0apenviEnvelopes

SOAP Response Envelope:

<S0OAP-ENY:Envelope zmins: SOAP-ENY="http://schemas.xmlsoap.org/soap/envelope/"
xmlns: g0="http:/ /www .CUSTINQI.com/schemas /CUSTINQIInterface"
umlns: soapenv="http://schemas.xmlsoap.org/soap/envelope/" xmins: xsd="http:/ /vmew.w3.0rg/2001
smins: xsi="http:/ Svewew . w3.0rg /2001 /XMLSchema-instance">
- <SOAP-ENY: Body =
- <chl:DFHCOMMAREA xmins: chl="http:/ /wwrw CUSTINGO.com/schemas/CUSTINQOInterface">
<CuUstMo=3</Custios
<lLasthamexHekkenberg=/Lasthamez
<FirstMame=Gert</FirstMamez
=Address1=330 Main Street=/Address1s
<City=Amsterdam=/City>
=State=NL=/Statex
<Country>HOLLAND=/Countrys=
zRetCode=0</RetCode
</chl DFHCOMMARE &2
< /SOAP-ENY:Body=
| </S0AP-ENY: Envelones

Figure 2-55 SOAP envelope result

2.5.7 Creating the Web Service client
To get an end-to-end application for testing this Web Service we need to create a

Web Services client. The following is a step-by-step procedure to create a simple
client.
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1. Open the J2EE perspective, select your project and click File — New —
Other, as shown in Figure 2-56.

tﬁ' JZEE - IBM WebSphere Developer for System z
File Edit Mavigate Search Project Data Run Window Help

e VI ) Project...
Open File... —
1% Project
Close CEF A [ Folder
Close Al CEr|ShiFEH-! j File
Save Chrl 5 -
. [ Example. .,
. SavE A,
| CEr |+ Shift+S

Figure 2-56 New Web Services client

2. Select the Web Service Client wizard and click Next, as shown in
Figure 2-57.

- x|
Select a wizard

Access an existing XML weh service

Wizards:

| type Filker bext

El-(= Wehb Services -]
o etk ant Files

g =h S Client

@ web Services DADK Group Configuration
L e wishL

[ Warkstation COBOL ar PLT

[ KM

+[ =% ¥ML Services For the Enterprise

= 2/0s

[E% Other

KN

[ Show all Wizards.

(7) = Back I Mext = I Finish Cancel

Figure 2-57 Web Service Client wizard
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3. At the Web Service Client window, raise the slider bar (behind Client
the top to have the highest level of configuration created, inform the
CUSTINQ.wsdl file at the service definition field, and click Next. See
Figure 2-58.

type) to

Web Services

Review vour Web service options and make any necessary changes before procesding ko the next page.,

Iw

V. i

Service definition: | I'wWebServiceProject/webContent WEB-INF fwsdl/ CUSTING . wsd|

Erowse... |

Client type: IJava Proxy j
= || Tesk client
Configuration:
o E_'
o Setver: WebSphere w60 Server
go 0 Weh service runtime: IBM WebSphere Jax-RPC
— Cliert project: WebServiceProject
@& Ef Cliert EAR. project: WebServiceProjectEAR
™ Monitar the Web service
v verwrite files without warning
[ Do not shaw me this dislog box agsin.
':':?:' : Back Mext = | Einish I Cancel

Figure 2-58 Web Service Client service definition
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Select Next at the Web Service Proxy Page, as shown in Figure 2-59.

Web Service Proxy Page

Select generate proxy if you wank ko generate a proxy For your service,

Qukput Folder I,I'WebServicePrnject,l'src

Security configuration: Inn SECUrEy

[ Define custom mapping for namespace ko package

L7 < Back

Cancel

Figure 2-59 Web Service Proxy Page
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5. You can change the Folder name to WSClient and click Finish to create the
client. See Figure 2-60.

&P web Service Client 3 x|

Web Service Client Test

Do wou wank to best the generated prosy? :

[v Test the generated proxy

Test facility IWeb service sample J5Ps

J5P project: IWebServiceProject

Lef L L

EAR. projects IWebServiceProjectE.ﬂ.R

Folder: | i SiClient Browse. .. |

JSP Folder: I,I'WebServicePrUject,l'WebCuntent,l"\ﬁ’ Client

—Methods T
] use INDIboalean)

- getEndpoink(}

- setEndpoint(java.lang. String)

[ getCUSTINGPart Typel)

CUSTIMGOperation{conn, CUSTIMGT wwaw, DFHCOMMARER)

Select all | Deselect .D.IIJ

V¥ Run test on server

7) < Back [exk =

Cancel |

Figure 2-60 Web Service client Test

The client is created now.
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6. Right-click the ear project, select Export and EAR file, as shown in
Figure 2-61.

rojectEAR EESiRetRY Chrl-C

. Zopy Qualitied Name

|z Paste CErl+

¥ Delete Deleke
Build Path L
Refackar Ale+Shift+T B
Irnpatt kil
Expork

Figure 2-61 Exporting the client

7. Select the destination to the file and click Finish, as shown in Figure 2-62.

& x
EAR Export

Export Enterprise Application project to the local file system, |_

EAR application: ] WebServiceProjectEAR

Destination: l CiitempiwebServiceProjectEAR,, ear

¥ Export source files

[v iverwribe existing Ffilz

(7 Finishi I Zancel

Figure 2-62 Finishing the export of the client

The client is ready to be installed at the WebSphere Application Server.
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2.5.8 Deployment to WebSphere Application Server
After all the development steps the application can be deployed to WebSphere
Application Server using the WebSphere Admin console.

1. Log on to the WebSphere Admin console. If you have WebSphere security
enabled, you must provide a user ID and password to access the console.

a Integrated Solutions Console - Microsoft Interng - |EI|£|

File Edit ‘iew Favorites Tools Help | ;"’

GBack - \_}] - |£| |EL| :‘J ‘ /:\'JSearch ‘-E;'\?‘ Favarites 'e/f, »
Address :E:lhttp:,l',l'wtsczl.itsu:u.iI:um.com:SlDEu,l'iI:umIcnnsu:uIe,l’ j u G0 | Links **

-

[I1 =
85

Welcome, enter your information.

Integrated Solutions Console

User ID:

Mote: after some time of inadcivity, the systerm will

log vou out automatically and aszk vou to login ]
again.

-
4| | b

Figure 2-63 WebSphere Admin console logon
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2. Install a new enterprise application by selecting Application — Install New
Application. See Figure 2-64.

] Integrated Solutions Console - Microsoft Internet Explorer

File Edit Wiew Favorites Tools Help

eBack - o - @ @ \-_;j |)'/__.j Search ‘-z":é’ Fawvorites @| [ﬂi* :\%

Address @ hktpsffwkscz1 ibso.ibm, com: §106/ibrmjconsoleflogin. do

Integrated Solutions Console Welcome mario

Viewr: | All tashs Enterprise Applications
el
sleams Preparing for the application installation

Guided Activities
Sefuans Specify the EAR, WAR, JAR, or SAR rmodule {
E applications Path to the new application

Enterprize &pplications % Lacal file systerm

Install Hew Application Full path

Browsze...
Resources | |

Security 7 Rermote file sustern

Figure 2-64 WebSphere console install new application

3. Select Local file system and click Browse.
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4. Atthe Choose File screen pane select the WebServiceProjectEAR.ear and
click Open. See Figure 2-65.

21

Lack ir: IE] termp j &= i

‘metadata
project
RemoteSystemsConnections
SCLMConfigProject
sFEAREY, ear
|ﬂ soa_ws_11.war

eProjectEAR, ear

File name: IWehSewiceF’roiectE.&H.ear j Open

Files of type: IAII Files [%.7] j Cancel /l
7

Figure 2-65 Local file selection
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. Click Next until Step 3: Summary, and then click Finish to install the
application. See Figure 2-66.

[nstall Mew Application
Install Hew Application

Specify options for installing enterprise applications and modules,

Step 1 E Summary
installation i

Surnrmary of installation options

Step 2

rmodules to servers Cptions Walues

Precornpile JavaServer

= 5tep 3: Summary Pages files e

Directory to install
application

Distribute application | Yes

Use Binary

Configuration he
Deploy enterprize Na
beans
Application name WebServiceProjecEAR
Create MBeans for
res

resoudrces

Enable clas: reloading | Mo

Figure 2-66 WebSphere Admin console application deployment summary

. When it finishes, check if the installation was successful and click Save.

ADMASD 3 Application WebhServiceProjectEAR installed successfully.

Application WebServiceProjectEAR installed successfully,

To start the application, first save changes to the master configuration.

Changes have been made to your local configuration. Y ou can;
® Save directly to the master configuration,
# Review changes before saving or discarding.

Figure 2-67 WebSphere Admin console save configuration
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7. Expand Applications — Enterprise Applications, select the
WebServiceProjectEAR, and click Start.

8.

El Applications

Enterprise Applications

Install Mew Application
Resources
Security
Environment
System administration
Usars and Groups
Manitaring and Tuning

Troubleshooting

Seruice integration

Enterprise Applications
Use this page to manage installed applications, A

Preferences

Startl Stopl Install Uninstall Update

=l

Seleckt| Mame &

|- CE war

I- CustomerferviceCustornerService war
I EzampleAppClisntyé
I WebServiceProjectEAR

Figure 2-68 WebSphere console start application

If you receive the message shown in Figure 2-69, you are ready to test.

E Mezzages

successfully,

Gl Application WebServiceProjectEAR on server ws6z11 and node ndézll started

Figure 2-69 Success of the installation
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2.5.9 Testing the Web Service client

1. Open the browser and call the TestClient.jsp.

@ Web Services Test Client - Microsoft Internet Explorer i Ol x|
File Edit Wiew Favorites Tools  Help | #
@ Back = Q - |ﬂ @ Lh | /":j Search \‘;"nt( Favarites {Z‘}' 2= :_,;;
Address I@ http:ffwtsczl.itso. ibm, com: 8108 ebServiceProject e SClient TestClient. jsp j Go | Links *
.. [~ [~
Methods Inputs
o CISTING Cperation Select a method to test.
{com CUSTINQL www DFHCONMIAREAL) =l
[~
Result
= result T4 =l

Figure 2-70 Testing application initial page

2. Click the CUSTINQOperation method, shown in Figure 2-71.

/A Web Services Test Client - Microsoft Internet Explorer _ m =10l x|
File Edit Wiew Favorites Tools  Help | ",'
@ Back - \J - u \ELI -_h |j__j Search '*fi( Favorites {:‘}| [:\‘v h_\'\’,

Address I@ hitkpeffwkscz 1. kso.ibm.com: 3108 WebServiceProject f'wSClientf TestClient. jsp j Go ‘ Links **

; = =l

Methods Inputs

o CUSTINGQOperation DFHCOMMAREAPart:

(com CUSTINOL www. DFECOMMAREA) custhTo: |

Invake | Clear
.j|Result

L ble

Figure 2-71 Testing application input

3. Input the customer number and click Invoke.
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3 Web Services Test Client - Microsoft Internet Explorer e ;Iglzl
Fle Edit Wew Favorites Tools  Help | :;'

. - = n =
OBack - J - d \g ‘_'_\J | j.\'Search “F/‘\'( Favarites €j| - \'; —=

Address I@] http:ffwkscz 1 itso.ibm, com: 5108 WebServiceProjectfwSClient/ TestClient. jsp j Go | Links **
. El El
Methods Inputs

o CTUETINGOperation DFHCOMMAREAPart:
{com CUSTINGQL www DEHCONMAREAL) custilo: 13

Invoke | Clearl
Result

131X

returip:
lastiame: Hekkenberg
firstMTame: Gert
custllo: 3
state: WL
addressl: 330 Man Street
retCode; 0
country:  HOLLATWD
=l city: Amsterdam =l

Figure 2-72 Testing application results

Check the information about the customer in the Result section.

2.6 Additional material

A WDz Project Interchange file is included with this book. This file contains a
WDz workspace with all the components discussed in this chapter. After
downloading the file, you can import it into your workbench and look at the
various artefacts. If you would adjust those artefacts to the naming conventions
of your own environment, you should be able to deploy the solution to your own
CICS system.

Refer to Appendix B, “Additional material’ on page 397 for instructions on how to
download.
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Accessing DB2 from
WebSphere using Web
Services

In this chapter we discuss the next generation technology that is used to expose
data and stored procedures in DB2 as Web Services.

We will also explain how DB2 can be used as a Web Service consumer using the
SOAP User Defined Function (UDF).

IBM Data Server Developer Workbench provides a comprehensive suite of
integrated tools for database administrators and application developers. This
chapter focuses on the Web Service capabilities built into this product.
This chapter is organized into the following sections.
» IBM Data Server Developer Workbench overview
» Building Web Services:
— Configuring the workbench for developing and deploying Web services:
¢ (Creating a database connection
¢ Creating a data development project
— Creating a Web Service
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— Adding database operations to the Web Services:
¢ Creating a Web Service operation from SQL script
e Creating a Web Service operation from a stored procedure
» Deploying Web Services:

— Automatic WSDL generation and specifying REST-style (HTTP
GET/POST binding) and SOAP-style HTTP bindings

— Web Service artifacts
— Deploying to z/OS
» Testing:
— Using the integrated Web Services Explorer for the SOAP-style HTTP
binding
— Using the browser for the REST-style HTTP GET/POST binding
» Web 2.0 features:
— HTML output via XSLT
— XMLHTTPRequest (AJAX)
» DB2 as Web Service consumer using the SOAP UDF
» Supplied material
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3.1 IBM Data Server Developer Workbench overview

IBM Data Server Developer Workbench is a product in development. At the time
of writing, a trial version (Version 9.5) was publicly available at the following URL:

http://wwwld.software.ibm.com/webapp/download/preconfig.jsp?id=2007-
10-30+16%3A22%3A46.718236R&S_TACT=104CBW71&S_CMP=

For data application developers, the workbench provides key features to create
Web services that expose database operations (SQL SELECT or calls to stored
procedures) to client applications.

Besides the simple exposure of database operations as SOAP Web Service
operations, the tooling also provides some interesting features which can be
leveraged by Web 2.0 by providing REST service bindings and XSL processing
capabilities. Operations can be accessed using “plain” HTTP. Table 3-1 shows
the supported REST.

Note: This tooling has support for a comprehensive list of databases, Web
Servers, and SOAP engines. For the complete list of prerequisites for the
supported Web servers, SOAP engines, databases, and message protocols,
refer to Appendix A, “Appendix A” on page 391.

Table 3-1 Supported REST bindings

HTTP GET HTTP POST HTTP POST (XML)
(URL-encoded)

Input Parameter list in Parameter list XML
URL query string URL-encoded in
POST request
document
Output XML, HTML, TEXT | XML, HTML, TEXT | XML, HTML, TEXT

3.2 Building a Web Service

Web Services provides a technology foundation for implementing a
Service-Oriented Architecture (SOA). A major focus during the development of
this technology is to make the functional building blocks accessible over standard

' Web 2.0 is a terminology definition that encapsulates a number of browser-based presentation/data
collection technologies such as AJAX, Java Script, RSS, Mashups, XForms, and JSON.
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Internet protocols that are independent of platforms and programming languages
to ensure that very high levels of interoperability are possible.

Web Services are self-contained software services that can be accessed using
simple protocols over a network. Web Services can perform a wide variety of
tasks, ranging from simple request-reply to full business process interactions.
You can use the workbench to create Web Services that expose database
operations (SQL SELECT or calls to stored procedures) to client applications.

Web Services accept XML messages or URL-encoded parameter strings as
requests for database operationsz. For operations that perform SQL inserts,
updates, and deletes, Web Services return a count of the number of new,
changed, or deleted rows.

The Web Services implementation generated through this tooling performs the
following actions when it receives a message that contains a request:

Looks in the message to determine the requested database operation.
Extracts the input parameters from the message.

Prepares and executes the statement.

Retrieves the result of the operation.

Generates the output XML message that contains the result.

Sends the output message to the requesting client application.

N o o s> b =

Optionally transforms the input and output messages if XSL transformations
have been configured on the input/output messages.

L

_I_{:}j___ —

tag as XML

Prepared
Request B e Defauit-tagged Response
ﬁj t output
L{:} Operation
v

Database

Figure 3-1 Default flow of messages

2 In the rest of this documentation, XML messages and URL-encoded parameter strings are both
referred to as “messages,” except where a distinction between the two is necessary. Web Services
returns results and result sets in XML messages.
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XML messages that request an operation and XML messages that return the
results of an operation are tagged according to a default XML schema that the
workbench generates for each operation. This default schema performs the
following functions:

» Maps input and output parameters to XML tags.

» Maps columns to XML tags.

» Maps SQL data types to XML data types.

» Maps Web service operations to XML tags.

» Provides the general structure of input and output messages.

In our example we create a Web Service from an SQL script and a stored
procedure parameter list. This is a bottom-up approach where you design the
implementation of SQL and stored procedure calls and use the Web Service
wizard to generate the Web service implementation artifacts and WSDL. It may
be faster and no XSD or WSDL design skills are needed. However, if complex

objects (for example, Java collection types) are used then the resulting WSDL
may be hard to understand and less interoperable.

3.2.1 Configuring the Workbench for developing and deploying Web
Services

Before you can develop Web Services, you must create a data development
project and associate that project with a supported database.

Creating a database connection

First you need to connect to the database that you will be working with. To

connect to this database, use the wizard, as follows:

1. Right-click in the Database Explorer view, and select New Connection from
the pop-up menu.

2. On the first page of the wizard, select a database manager, a JDBC™ driver,
and specify other connection details. See one of the related topics for specific
information about the database that you want to connect to.

3. Optionally, on the “Limit the objects retrieved from the database” page,
specify filtering options. For best performance, you should use filters when
you are connecting to a large database.

4. Complete all other wizard steps and click Finish.
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Creating a Data Development Project3
Proceed as follows to create a Data Development Project:

1. Right-click in the Data Project Explorer view, and select New — Data

Development Project. Enter the project name and accept the defaults as
shown in Figure 3-2.

@ New Data Development Project

Data Development Project _

Specify a basic definition for the new project. Use the project to store a set of objects that can be deployed. :j

Project name: | CustomerService

(%) Use authorization ID as current schema

() spedify current schema in SQL format

Current schema:

Omit current schema in generated SQL statements

Figure 3-2 New Data Development project

3 This step can also be accomplished using the “Create Web Service wizard”
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2. Choose Use an existing connection as shown in Figure 3-3.
3. Click Finish.

) Mew Data Development Project .E
Select Connection —
ey
Choose to use a new connection or select an existing connection. 4

OCreate a new connection

G}Use an existing connection

Existing connections

DBSH
Properties:
Property Value ~|
Database DB2 for zfOS5 Vo (Mew-Function Mode)
JDBC Driver Class com.ibm.db2.jcc.DE2Driver
Class Location C:\Program Files\IBM\SDP 705hared \plugins\co. ..
Connection URL jdbc:db2://9. 12. 4. 133:38 130/DBOH: retrieveM...
User ID itso01

SO Serinds Sinmarbed 1]

@ [ <Back || mext> ] [ Finish ] [ Cancel ]

Figure 3-3 Choose existing connection

3.2.2 Creating a Web Service

When you create a Web Service, you create an empty container that you
subsequently add database operations to. To define a Web Service, right-click on

the Web services folder and select New Web Service. The New Web Service
wizard opens.

Name the Web service “CustomerService” and click Finish. The service is
displayed in the Web Service folder in the Data Development Project.

Note: Optionally, you can change the default namespace URI. For example,
you might want to use a namespace URI to group Web services that have
similar functions, have one owner, or access the same data source. For this
example we will use the default urn:example.
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{2} New Web Service

Define a new Web service —
Specdify a name, type, and target Web server for the new Web service, @
Project: CustomerService e
Mame; CustomerService

Mamespace URI: urn:example|

[—::::]

[ Finish ] [ Cancel J

Figure 3-4 New Web Service dialog

Note: The name specified for the Web Service will be used as the name for
the automatically generated Web project during the build and deploy step
discussed in 3.3, “Deploying a Web Service” on page 100.

3.2.3 Adding database operations to the Web Service

To add SQL operations4 to Web Services, you can create new SQL scripts in the
New Operation window or drag and drop existing scripts that are in a data
development project onto a Web Service.

To add stored procedures options to Web Services, you can create new stored
procedure CALL statements in the “new Operation” wizard or you may drag and
drop existing stored procedures from the Database Explorer.

Note: You can include one SQL statement per operation.

In the SQL statements, you can use all data types that are supported by JDBC
3.0, except for ARRAY, DISTINCT, JAVA_OBJECT, OTHER, REF, and

STRUCT. You can also use DB2's XML data type and the ROWID data type that
DB2 for z/OS supports.

Use named parameters or positional parameters in WHERE clauses and
statements that accept values. There are two advantages to using named
parameters:

4 SELECT, INSERT, UPDATE, DELETE SQL statements
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» Names make the default XML schema more verbose and can describe the
meaning of the parameter to the client applications.

» You can assign a parameter to more than one host variable, which is useful
for UNION ALL views.

Named parameters begin with a colon and are typically named after their
corresponding host variable, as in this example where :custno is the parameter
and custno is the host variable:

SELECT * FROM customer where custno=:custno

In the resulting XML schema, the entry for the parameter might look like this:

<element name="custno" type="xsd:string"/>

The names are case-sensitive and must be valid XML tag names. If the name of
a parameter contains characters or character sequences that are not legal in
XML, the workbench automatically applies SQL/XML escaping rules to the name.
For example, a parameter named xml is transformed to _xFFFF_xmi. So, if you
were to use this parameter as an input parameter in an HTTP GET request, the
URL would have to look similar to this example:

http://localhost:8080/ContextRoot/rest/MyService? xFFFF_xm1=1234

Creating a Web Service operation from an SQL script

You can create operations that run any SQL statement that is supported by your
database. Create a new SQL script in the New operation wizard. In the Data
Project Explorer, right-click the Web service that you want to add the operation
to. Select New Operation. Opening the wizard this way lets you add the
operation to one Web service. Enter the name for the operation and the SQL
statement as shown in Figure 3-5 on page 94.

If needed, validate the SQL statement. Then click Finish.
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EB New Operation

Name and Operation
(i) validation successful {#

Mame: getAllCustomers

Operation:  op po1 * FROM [TSOOC,EQTCUST

(7 Finish I ’ Cancel I

Figure 3-5 New Operation dialog

Creating a Web service operation from a stored procedure

You can create operations that call any stored procedure that is deployed in your
database. The stored procedure must be deployed on the database that is
associated with the Web Service in which you want to create the operation. You
can include one stored procedure call per operation. For this example, we will
use an existing stored procedure deployed on our database called
UPDATE_CUSTOMER.

Note: For a stored procedure call that returns result sets you may want to use
the verbose version of the stored procedure metadata you need to execute
the stored procedure to allow tooling to retrieve the appropriate result set
metadata first. Otherwise the generated schema will only contain a common
anonymous result set schema definition.

Steps:

1. Drag the stored procedure from the Database Explorer and drop it onto the
Web Service in the Data Project Explorer. Right-click and choose Edit.
Change the operation name. The operation name defaults to the stored
procedure name. In this example we change the operation name to
updateCustomerDepartment, as shown in Figure 3-6 on page 95.
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G} Edit Operation

Name and Operation

Maodify the information for an existing operation. {# L_J f?
' i

Mame: updateCustomerDepartment
Operation: )| “Tso0C”, "UPDATE_CUSTOMER "(:DEPT, :CUST_NO)

Qualify with schema

(7 Mext = J [ Firiish l [ Cancel

Figure 3-6 Edit operation to change the Operation name of the stored procedure.

2. Clicking Next invokes a panel that provides options for specifying constant
values, if any, for the inputs and outputs. For this example, we do not have
any constant value and we click Finish.

Finished! We have created a new operation in the Web service that calls a stored
procedure.

Stored procedures that return result sets

In case the operation is a stored procedure call that returns result sets, you may
want to use the verbose version of the stored procedure metadata you need to
execute the stored procedure to allow tooling to retrieve the appropriate result
set metadata first. Otherwise the generated schema will only contain a common
anonymous result set schema definition.

Since the DB2 catalog does not contain metadata information about result sets a
stored procedure may return, and the result sets may vary depending on the
input, some extra care might be needed to make the generated XML schema in
the WSDL document more meaningful for clients to consume.

We explain two approaches to handle this scenario based on the stored
procedure behavior:
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» The dynamic approach

When dragging and dropping a stored procedure onto a Web Service, the
DB2 catalog does not tell us how many result sets are really returned (and in
DB2 even the number of result sets returned on every call might vary) nor do
we get the result set metadata information for the result sets. To be able to
create an XML schema for the output message representing this kind of result
set, the schema is generated with an anonymous result set type that
describes a generic result set. For our updateCustomerDepartment
operation, we see that this is the case shown in Example 3-15,

Example 3-1 Anonymous result set type

<element name="updateCustomerDepartmentResponse">
<complexType>

<sequence>

<element maxOccurs="1" minOccurs="0" name="rowset"
type="tns:anonymousResultSetType"/>

</sequence>

</complexType>

</element>

In the response message XML schema definition, the tooling will add as many
references to this anonymous result set type as the maximum number of
result sets the stored procedure might return. For example, the schema for a
stored procedure that returns at most two result sets, the output message
element definition might look like Example 3-2.

Example 3-2 Schema definition for two result sets

<xsd:element name="two result sets anonymousResponse">
<xsd:complexType>
<xsd:sequence>
<xsd:element maxOccurs="1" minOccurs="0" name="rowset"
type="tns:anonymousResultSetType" />
<xsd:element maxOccurs="1" minOccurs="0" name="rowset2"
type="tns:anonymousResultSetType" />
</xsd:sequence>
</xsd:complexType>
</xsd:element>

Even if this approach works for all kinds of stored procedures it has some
drawbacks. The usage of the xsd:any element specification and not knowing
the column names and data types make it difficult for Web service client

5 The WSDL and schema referred here is created during the deploy step.
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frameworks (which consume the WSDL document) to create Web service
client code and may cause other interoperability issues.

The static approach

With the static result set approach we provide a way to make the WSDL
document more verbose by including the actual result set metadata into the
XML schema. This approach requires some additional user input. It also
requires that the stored procedure return the same number of result sets in
the same order on any request (therefore we call it the static approach). The
tooling will execute the stored procedure and use the metadata of the
returned result sets in order to generate a more verbose XML schema
document.

The stored procedure behind our updateCustomerDepartment operation can
be considered static. We will show how to make this response element in this
schema more meaningful by adding result set metadata to the XML schema
than the one shown in Example 3-1 on page 96.

The existing stored procedure does not return any value. We will modify it to
return a SUCCESS string; see Example 3-3.

Example 3-3 Stored procedure

CREATE PROCEDURE UPDATE_CUSTOMER ( IN DEPT CHAR(8),
IN CUST_NO INTEGER,
OUT RESULT CHAR(20) )
VERSION VERSION1
WLM ENVIRONMENT FOR DEBUG MODE DB9HWLM4 ALLOW DEBUG MODE
ISOLATION LEVEL CS
RESULT SETS 1
LANGUAGE SQL
P1: BEGIN
-- Declare variable
DECLARE RESULT_TMP CHAR(20) DEFAULT 'SUCCESS';
-- Declare result set cursor
DECLARE eotCustResult CURSOR WITH RETURN TO CALLER FOR
SELECT * FROM ITSOOC.EOTCUST;

UPDATE ITSOOC.EOQTCUST
SET DEPT = UPDATE_CUSTOMER.DEPT
WHERE CUST_NO = UPDATE_CUSTOMER.CUST_NO;
SET RESULT = RESULT_TMP;

OPEN eotCustResult;

RETURN 03
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END P1

After deploying this stored procedure to your database, you must delete the
existing updateCustomerDepartment operation and drag and drop the modified
stored procedure again to recreate the operation.

Right-click the Web service operation that makes the stored procedure call and
select Edit... (updateCustomerDepartment). Now, click Next in the Edit
Operation window®. This will bring you to the Generate XML Schema for Stored
Procedure page.

—I-%@ CustomerService™
+-[@ getalCustomers
+-[@ getCustomerForCustomerID |
+ 40 updateCustomerDepartment |
-0 XML & Edit...

-3 Web Services ‘

=| Copy
3 Delete

=1 Rename

[ Manage %5LT...

Figure 3-7 Editing the operation to create a more meaningful schema

Click Generate in Figure 3-8 on page 99. Supply the parameters as shown in
Figure 3-9 or according to your data availability. Click Ok and finish in the
subsequent window. After the deployment, you will see the Response schema
that is generated, as shown in Example 3-4.

If you had not clicked Generate in Figure 3-8 on page 99 and proceeded to
deployment, you would have the schema that is generated as shown in
Example 3-5 after the build and deploy step.

The material in this chapter refers to the scenario where we did not use the
Generate button.

6 Notice that the SQL has changed to include the additional parameter RESULT that was added to
the callout of the stored procedure: CALL "ITSO0C"."UPDATE_CUSTOMER" (:DEPT, :CUST_NO,
:RESULT)
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£ Edit Operation

Generate XML Schema for Stored Procedure

If the stored procedure accepts fixed input values and always returns the same
number of result sets in a fixed order, use this page to specify those input values

Click Generate to specify the input values and generate the default XML schema.

WL

Finish ] ’ Cancel ]
Figure 3-8 Clicking Generate to simulate the stored procedure call

@ Specify Parameter Values - UPDATE_CUSTOMER

-\
Specify the parameter values that you want to use for running or debugaing the stored
procedure. You can set selected strings or user-defined types to null.
Mame Type Value
DEPT CHAR(E) A — !
CUST_MNO INTEGER. 2
|
Set to Mull

OK ] [ Cancel ] [ Reset
Figure 3-9 Simulate the run

Chapter 3. Accessing DB2 from WebSphere using Web Services 99



Example 3-4 Schema when using Generate

<element name="updateCustomerDepartmentResponse">
<complexType>

<sequence>

<element name="RESULT" nillable="true" type="xsd:string"/>
<element name="rowset">

<complexType>

<sequence>

<element maxOccurs="unbounded" minOccurs="0" name="row">
<complexType>

<sequence/>

</complexType>

</element>

</sequence>

</complexType>

</element>

</sequence>

</complexType>

</element>

Example 3-5 Schema when not using Generate

<element name="updateCustomerDepartmentResponse">
<complexType>

<sequence>

<element name="RESULT" nillable="true" type="xsd:string"/>
<element maxOccurs="1" minOccurs="0" name="rowset"
type="tns:anonymousResultSetType"/>

</sequence>

</complexType>

</element>

3.3 Deploying a Web Service

We will walk through the steps involved in generating the WSDL and Web
Archive (WAR) file and deploying them to WebSphere Application Server. To
generate the WAR file, do the following:

1. Right-click the Web Service and select Deploy.
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2. In the section under Web Server, choose the Build .war file only, do not

deploy to a Web server option.

3. In the Message protocols section, select one or both message protocols for
the messages that the Web Service will support:

— Select Web access (REST) if one or more operations in the Web Service
will be accessed by messages of either of the following types:

e HTTP POST (text/xml)
e HTTP GET/POST (url-encoded)

— Select Web service (SOAP) if one or more of the operations in the Web
Service will be accessed by messages that are wrapped in SOAP

envelopes.

4. Specify values for parameters that are specific to the selected Web
Application Server, as shown in Table 3-2. For this example, we will be using
WebSphere Application Server Version 6.1 on z/OS, and these parameters
are specific to this Web Application Server.

Table 3-2 Deployment parameters

Parameter Name

Description

Value Used

artifact.soapEngine

Specifies the SOAP engine to use, if
you selected Web service (SOAP)
under Message protocols

JSR_109

artifact.soapEngineD
irectory

Optional parameter that specifies
the directory on the local file
system with the JAR files for the
SOAP engine.

<Use.jar files
installed on
Web server>

Important: Make sure to select WebSphere Application Server V6.x as Web
Server Type, as shown in Figure 3-10 on page 102.

5. Click Finish. You have successfully generated a Web WAR module that can
be deployed in the target Web Application Server.
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(2} Deploy Web Services

Deploy Web Service
Specify the options to use during the deployment of the Web service. L}

Web server
Type: |WebSphere Application Server vé.x v
O Server:

(%) Build .war file only, do not deploy to a Web server

Message protocols

Web access (REST) Web service (SOAP)
Parameters
Mame Value
o+ artifact.soapEngine JSR_109
o artifact.soapEngineDirectory <Use .jar files installed on Web server=

[]set as default project Web service properties

lRestore Project Defaults ] [Reset]

[:‘:?::u Finish ] [ Cancel ]

Figure 3-10 Deploy options

3.3.1 Web Service artifacts

After the wizard completes, switch to the Java or J2EE perspective and you will
see a Web project generated. Figure 3-11 on page 103 shows the various
artifacts generated by this tooling.

» The WSDL file is in the WEB-INF folder. This WSDL is used by the server for
deployment purposes, and is accessible to external clients through HTTP. For
example, if the server is running on port 8108 and the server address is
wtscz1.itso.ibm.com, you can retrieve the WSDL at:

http://wtsczl.itso.ibm.com:8108/CustomerService/wsd]
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http://wtscz1.itso.ibm.com:8108/CustomerService/wsdl

Note: In general, you can use the URL

http://<server>:<port>/<contextRoot>/wsd]

to get to the WSDL from the browser, or as input to the Web Service

Explorer.

» dswsRuntime.jar represents the runtime classes that will be used to
accomplish the tasks specified in 3.2, “Building a Web Service” on page 87.

» The JAX-RPC type mapping file contains information on the relationships
between data types used in SQL and their equivalents in XML.

» The Web Services deployment descriptor contains information used by the
server to deploy the Web Services in the project. The format of this file is
defined by the Web Services for J2EE specification.

TS Mavigator &3 =0

+-[= .settings
®-[= build

= src
== WebContent

*- = META-INF
== WEB-INF
== lib

== wsdl
K| CustomerService. wsdl <—
= nslt
X| config.xml
X| CustomerService_mapping.xml <—
X] web.xml

X| .classpath
X| .project

dswsRuntime jor -f——1———

Web project

Runtime classes to support the webservice call

The WSDL file

The JAX-RPC mapping file

| webservices.xml ~<f——————————  Web Service deployment descriptor

Figure 3-11 Web Services generated resources

The WAR file is generated in the following location:

<workspace_directory>\<project directory>\DataServerWebServices\<Web

service name’>

Deploying to WebSphere on z/0OS

We will use the WebSphere Application Server Admin console to deploy this
WAR file. Log on to the console. Expand Applications on the left pane and

7 This is the name that was specified in Figure 3-4
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http://<server>:<port>/<contextRoot>/wsdl

choose Install New Application. Specify the location of your WAR file and make
sure you specify the Context root as CustomerService. The value for the Context
root must later be used as a qualifier in the URL to address the Web Service, so
you have to make sure you remember it. Make sure you map the JDBC resource
reference to the target resource JNDI name for the DB2 database to be used.
See Figure 3-128. I you encounter issues deploying, refer to the product
documentation for any additional steps to deploy this Web service.

Select| Module EIE | URI Resource Reference arget Resource
. CustomerServiceCustomerService.war, WEB- | . .
5 /Cus i
CustomerService INF/ vieb sern jdbc/CustomerService dbc/DESH

Figure 3-12 Associating the Resource Reference to the data source

Accept the defaults for the remainder of the steps, and you are done deploying.

3.4 Testing a Web Service

We will now discuss different ways of testing the Web Service:

» Using the Web Services Explorer in the tooling and SOAP-style bindings,
discussed in 3.4.1, “Using the integrated Web Services Explorer and
SOAP-style bindings”.

» Using a browser, HTTP and REST-style bindings, discussed in 3.4.2, “Using
the browser to test the REST-style HTTP GET/POST binding” on page 109.

3.4.1 Using the integrated Web Services Explorer and
SOAP-style bindings

Proceed as follows:

» Right-click the WSDL and invoke the Web Services Explorer menu shown in
Figure 3-13.

8 You will notice that the tooling has generated with a resource reference to access the database.
Associate that resource reference with the data source configured inside WebSphere or your
favorite App server.
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== WebContent
*#-[=Z> META-INF
=-(= WEB-INF

% CustomerService, wsdl
(&= xalt —
%] config.xml Open
X] CustomerService_mapping| Open With
|X] web.xml
|X| webservices. xml =| Copy
I —

2| Paste
Outline &2 3 Delete
utline is not available.

Build Path

Refactor

=g Import...
£ Export...

.§' Refresh

Validate
Run As
Debug As
Profile As
Team

CustomerService, wsdl - Custon|

Compare With
Replace With
Web Services

@

F3

Ctrl+C

Ctrl+v
Delete

Alt+Shift+T

F5

¥ v vy vy vowow

Test with Web Services Explorer
Publish WsDL file

Generate Java bean skeleton
Generate Client

Generate WSIL

Figure 3-13 Invoking the built-in Web Services Explorer

In the Web Services Explorer window, choose the WSDL main node at the
root and enter the end point. We will not be testing this service running in a

local environment. So for this example we use our z/OS-deployed

environment end point, as shown in Figure 3-14:

http://wtsczl.itso.ibm.com:8108/CustomerService/wsd]

The next window shows the Web Service bindings; see Figure 3-15 on

page 106.

Next we invoke the Web Service SOAP operation that will execute the SQL

by choosing CustomerServiceSOAP — getAllCustomers and click Go.
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http://wtscz1.itso.ibm.com:8108/CustomerService/wsdl

) Web Services Explorer &2

=0
Web Services Explorer (== e
5. Navigator o Actions )
. SN 3
- A2 file:jC: [DATA_DEV_WB/CustomerS £ Open WSDL
CP_‘\E CustomerService
Enter the URL of a WSDL document and dick Go to explore.
WSDL URL Browse. ..
htip:/fwtscz Litso.ibm, com:8 108 /CustomerService fwsdl
Reset
Figure 3-14 Setting the deployed end point
(i) Web Services Explorer 23 =5
Web Services Explorer =l (=h) H]| I
%5 Mavigator [#] Actions =

42, WSDL Main

- 22 file:/C:/DATA_DEV_WB/CustomerServiceleb;) 2 wspL Service Details

% CustomerService

Shown below are the details for this <service> element. Click on a binding to see its operations.

= Bindings
| @ CustomerServiceGetBinding =
:ai getallCustomers CustomerServicePostBinding | HTTP POST | —
4 updateCustomerDepartment CustomerServiceGetBinding |HTTP GET | —
CustomerServiceSOAP SOAP -
i status

|12

a3l

IWAB038 11 http: [fwtscz Litso.ibm. col

~
;8108 /CustomerService fwsdl was successfully opened[ﬂ

....................................................... &)

Figure 3-15 Viewing the Web Services bindings
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» Figure 3-17 shows the results in the Results pane. You may choose to view
the results in the Source form or Form form. You can double-click the status
pane to maximize and view the complete results. Choosing the Source form
will let you see the SOAP envelope XML message.

(i Web Services Explorer 53

Web Services Explorer = 2 2

iﬂ

5. Mavigator Actions

T WSDL Main
Bl 2P file: /C: /[DATA_DEV_WB /CustomerServiceWeb WebConty
Or_? CustomerService
a http:/jwtscz Litso.ibm.com:8 108 /CustomerServicefwsdl There are no input parameters for the WSDL operation “getAllCustomers”, Click Go to
=% Customerservice invoke.

-- @ CustomerServicePostBinding Endpaints
-/ @ CustomerServiceGetBinding
=@ CustomerServiceSOAP http: /fwtscz Litso.ibm.com:8 108/Customer Service fservices /CustomerService [v]

e tAllCustomers)
Go Reset

@ Fnvoke a WSDL Operation Source

Figure 3-16 Invoking the operation

(g Web Services Explorer £ =0
‘Web Services Explorer =l 2
5. Navigator [ Actions @l
3 WSDL Main @ ) s
El- A2 file:/C:/DATA_DEV_WB/CustomerServiceWeb/WebContz| Invoke a WSDL Operation 20urce
“‘?_'\? CustomerService
El- 22 htip:/jwiscz Litso.ibm. com:8108/Customer Service fwsdl There are no input parameters for the WSDL operation "getAlCustomers”, Click | _
E|‘-‘>_? CustomerService Go to invoke. T
@ CustomerServicePostBinding Endpaints
[-{@) CustomerServiceGetBinding
= CustomerserviceSOAR ‘ http: {fwtscz Litso.ibm. com:8 108/CustomerService /services /CustomerService L'_...
8} updat=CustomerDepartment Go | Resetl [v
4 ] 1l | L)]
i status
Source
¥ getaAllCustomersRespanse
- row
CUST_NO (int): 1
CUST_LM (string): Egorov
CUST_FM (string): Mikhail
CUST_ADDR1 (string): 15 Main 5t.
CUST_CITY (string): Moscow
CUST_ST (string): DB2
CUST_CTRY (string): RUSSIA
DEPT (string): 777
< 1l | L) (etring) [v

Figure 3-17 Web Service results
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» Next we invoke the operation that will invoke the stored procedure
(updateCustomerDepartment). Note that this operation takes in a Department
number and customer ID as inputs. For this example, we use HRD and 3 as
input values and click Go; see Figure 3-18.

5. Navigator

| Actions

&, WSDL Main
E| 29 file:/C: /DATA_DEV_WB,CustomerServiceWeb/WebCor|
--%yCustDmerSerwce
- A hitp:fjwtscz Litso.ibm.com:8 108 /CustomerService fws
Eﬁ' CustomerService
-- % | CustomerServicePostBinding
-- % | CustomerServiceGetBinding
[ |@) CustomerServiceSOAP
g8 getAllcustomers
E LpdateCustomerDepartment]

@2 Invoke a WSDL Operation Source

Enter the parameters of this WSDL operation and dick Go to invoke.

Endpoints
’V http:/fwtsczL.itso.ibm.com: 8108,/ CustomerService services /CustomerService | |

~ updateCustomerDepartment
DEPT string Lnil?
HRD

cust no int [nil?

3
Reset

Figure 3-18 Invoking the stored procedure operation

» The source message and response message are captured in Figure 3-19 on

page 109.
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2 CustomerService.wsdl i Weh Services Explorer 53

Web Services Explorer

i status

- SOAP Reguest Envelope:

<?xml version="1.0" encoding="UTF-8" ?>
- «<spapenv:Envelope xmins:q0="urn:example" xmins:soapenv="http://schemas.xmlsoap.org/soap/envelope/"
xmins:xsd="http:/ /www.w3.0rg/2001/XMLSchema" xmins:xsi="http:/ /www.w3.0rg/2001/XMLSchema-
instance":
- <spapenv:Body>
- «q0:updateCustomerDepartment=
<DEPT >NET</DEPT =
<CUST_NO>2</CUST_NO=
</q0:updateCustomerDepartment:>
</soapenv:Body >
</soapenv:Envelope>

+ SOAP Response Envelope:

<spapenv:Envelope xmins:scapenc="http://schemas.xmlsoap.org/soap/encoding/"
xmins:soapenv="http:/ /schemas.xmlsoap.org/soap/fenvelope/"
xmins:xsd="http://www.w3.0rg/2001/XMLSchema" xmins:xsi="http://www.w3.0rg/2001/XMLSchema-
instance">
<spapenv:Header />
- «<spapenv:Body>
- «<nsl:updateCustomerDepartmentResponse xmins:nsl="urn:example" xmins=
xmins:xsi="http:/ fwww.w3.org/2001/XMLSchema-instance">
<RESULT =SUCCESS</RESULT >
</nsl:updateCustomerDepartmentResponse>
</soapenv:Body>
</soapenv:Envelope=

Figure 3-19 Results displayed in the source form with expanded status pane

Note: You see the value SUCCESS in the response because the stored
procedure had returned an output parameter that had a value SUCCESS on a
successful update.

3.4.2 Using the browser to test the REST-style HTTP GET/POST
binding

You may use the integrated Web Services Explorer or the browser to test the
REST-style binding. In this section we will show how to test the REST bindings
with the browser. Retrieve the WSDL at:

http://<your server>:<portnumber>/CustomerService/wsd]
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and locate, in the WSDL, the bindings for REST in the Web Service definition
section, as shown in Figure 3-20.

g‘] http: fjwtscz1.itso.ibm, com: & 108,/ CustomerService fwsdl Vi Go i Linkg
IO ET ST LS O0NT= gE AN COSTOTIerS
<wsdl:input /=
- <wsdl:output>
<mime:mimeXml part="response
</wsdl:output=
</wsdl:operation=
- zwsdl:operation name="updateCustomerDepartment">
<http:operation location="updateCustomerDepartment” />
- =<wsdl:input>
<mime:content part="DEPT" type="application/x-www-form-encoded" />
<mime:content part="CUST_NO" type="application/x-www-form-encoded" />
<fwsdliinput=>
- <wsdl:output=
<mime:mimeXml part="response
</wsdl:output=
</wsdl:operation>
</wsdl:binding=>
- «wsdl:service name="CustomerService">
- «wsdl:port binding="tns:CustomerServiceSOAP" name="CustomerServiceSOAP">
«<s0ap:address location="http:/ /wtsczl.itso.ibm.com:8108/CustomerService/services/CustomerService" />
</wsdl:port=
— <wsdl:port binding="tns:CustomerserviceGetBinding™ name = CustomerserviceGetBindingPort =
<http:address location="http://wtsczl.itso.ibm.com:8108/CustomerService/rest/CustomerService/" />
</wsdl:port>
- «wsdl:port binding="tns:CustomerServicePostBinding" name="CustomerServicePostBindingPort">
<http:address location="http://wtsczl.itso.ibm.com:8108 fCustomerService/rest/CustomerService/" />
</wsdl:port>
</wsdl:servicez
</wsdl:definitions =

: Address

LIPS

Ly

Figure 3-20 REST bindings in the generated WSDL

Capture the URL from the http:address location tag. In our example, this is:
http://wtsczl.itso.ibm.com:8108/CustomerService/rest/CustomerService/
To invoke the operation, append the operation name to the above URL. In this

example, this will result in the following URL for invoking the getAl1Customers
operation:

http://wtsczl.itso.ibm.com:8108/CustomerService/rest/CustomerService/ge
tAT1Customers

Note: The getAl1Customers operation does not take any input. Hence there is
no variation in the URL for invoking the GET and POST style REST bindings.
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http://wtscz1.itso.ibm.com:8108/CustomerService/rest/CustomerService/
http://wtscz1.itso.ibm.com:8108/CustomerService/rest/CustomerService/getAllCustomers

Enter this value in the browser. The results should look as shown in Figure 3-21.

: Address féjhttp:ffwtscz1.i1so.ibm.com:8IDSICushomerServicefrest.‘CushomerServicefgetAllCustnmers [V] Go : Links it @ -

«<7?xml version="1.0" encoding="UTF-3" 7=

- =znsl:getAllCustomersResponse xmins="" xmins:ns1="urn:example"
*mins:xsi="http:/ /www.w3.org/ 2001/ XMLSchema-instance"=
- <rows

<CUST_NO=1</CUST_NO=
=CUST_LN=Egorov=/CUST_LN=>
<=CUST_FN=Mikhail</CUST_FN=
<CUST_ADDR1>16 Main St.</CUST_ADDR1>
<CUST_CITY>Moscow</CUST_CITY>
<=CUST_ST=DB2</CUST_ST=
<CUST_CTRY=RUSSIA</CUST_CTRY=>
«DEPT>777</DEPT>

</row=

- <row=>
=CUST_NO=2=</CUST_NO=
<CUST_LN»Louwe Kooijmans</CUST_LN=
=CUST_FN=Alex</CUST_FN=
<CUST_ADDR1=7 IBM Way-</CUST_ADDR1=
«CUST_CITY>Poughkeepsie</CUST_CITY>
«<CUST_ST=DB2</CUST_ST=>
<CUST_CTRY=USA</CUST_CTRY=
<DEPFT»992244</DEFT=

<frow=

+ <row>

+ <row>

+ <row>

+ <row>

+ =row=s

+ <row>

+ <row>

+ <row>

+ <row>

+ <rows

+ <row>

+ <row>

+ <row>

+ <row>

+ <row>

+ <rows

+ <row>

+ <row=

</nsl:gethllCustomersResponse> [

ﬂj ® Internet

Figure 3-21 Results from invoking the REST-style HTTP GET/POST getAllCustomers
operation

For the updateCustomerDepartment operation, to invoke the GET bindings, the
URL for our example will appear like this:

http://wtsczl.itso.ibm.com:8108/CustomerService/rest/CustomerService/up
dateCustomerDepartment?DEPT=NDE&CUST_NO=3

The results should look as shown in Figure 3-22 on page 112.
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112

3|

S a — i
: s 1 N ) i : v} =
O Back > | % ,g: il Search 9 ¢ Favorites € 2 =

: Address @_}http:..".."'Niscz1.itso.ibm.c0m:8IDBICustomerService,."rest."CustomerService,."updaheCustherDeparhﬂent?DEPT=NDE&CUST_NO=5 ™ a

=?xml version="1.0" encoding="UTF-8" ?=
- «<nsl:updateCustomerDepartmentResponse xmins="" xmins:ns1="urn:example"
xmins:xsi="http:/ /fwww.w3.0org/2001/XMLSchema-instance":>
<RESULT >SUCCESS</RESULT =
=/nsl:updateCustomerDepartmentResponse:>

Figure 3-22 REST-style Update operation call result in the browser

For the updateCustomerDepartment operation, to invoke the HTTP POST
bindings where parameters are URL-encoded inside the POST request, we will
leverage use the following HTML form. See Example 3-6.

Example 3-6 Sample form to submit HTTP POST request

<IDOCTYPE html PUBLIC "-//W3C//DTD HTML 4.01 Transitional//EN"
"http://www.w3.org/TR/htmi4/1oose.dtd">
<html>
<head>
<meta http-equiv="Content-Type" content="text/html;
charset=I1S0-8859-1">
<title>Update Customer</title>
</head>
<body>
<form
action="http://wtsczl.itso.ibm.com:8108/CustomerService/rest/CustomerSe
rvice/updateCustomerDepartment" accept-charset="utf-8"
enctype="application/x-www-form-urlencoded" method="POST">
Customer Number: <input name="CUST_NO" id="CUST_NO" />
New Department: <input name="DEPT" id="DEPT" />
<input id="submit" value="submit" type="submit" />
</form>
</body>
</htm1>
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This form shows in the browser as shown in Figure 3-23. The results of the
operation will be as shown in Figure 3-22 on page 112.

! Address @C:'l,testjost.hhﬂl V: a Go |ilLinks ® ! ‘@ -
Customer Number: New Department:
é:l Done j My Computer

Figure 3-23 Form displayed in the browser

3.5 WEB 2.0 features

Besides the simple exposure of database operations as SOAP Web Service
operations, the IBM Data Server Developer Workbench also provides some
interesting features which can be leveraged by Web 2.0° by providing REST
service bindings and XSL processing capabilities. In this section we go through
the following capabilities:

» XSLT, discussed in 3.5.1, “XSLT” on page 113

» XMLHttpRequest (AJAX), discussed in 3.5.2, “XMLHttpRequest (AJAX)” on
page 125

3.5.1 XSLT

Just returning the database data as XML provides great value to RESTful Web
2.0 applications. However, there might be situations where XML is not the format
the client would like to process. For such cases the IBM Data Server Developer
Workbench provides the capability to transform the returned data into different
text-based document formats via XSL style sheet processing.

The IBM Data Server Developer Workbench applies default XML tagging rules to
the output message'® which determine the data types and the structure of the
resulting XML. The generated schema of the XML output message can be used
to develop an XSL style sheet. The style sheet can then be applied to the
response message of an operation to transform the data into the desired format
on every request.

See Figure 3-24 on page 114 for a graphical illustration of this process.

9 http://en.wikipedia.org/wiki/web_2#Defining_Web 2.0
10 Though we refer to output/response data in this section, the tooling has capabilities to transform
the input message also. This process is similar to the output transformation and is not discussed.
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Figure 3-24 Flow with XSLT

We will use the getAl1Customers operation of the Web Service created in
“Creating a Web Service operation from an SQL script” on page 93 to illustrate
this concept.

Figure 3-21 on page 111 showed the results in the browser for the invoke of the
getAl1Customers REST-style bindings-based operation. Our goal is to apply an
XSL stylesheet to this XML output message so the results in the browser will look
like Figure 3-25.

7 All customers - Microsoft Internet Explorer [ [=1] =]
File Edit View Favorites Tools Help o
G Back - ] zL: ;‘_ ) searcn ::/ Favorites 462} -
address | @] http: /ftscz Litso.ibm.com:8 108/CustomerService /rest/CustomerServics fgetAllCustomers ~| Go iunks >[I @py-
~

CUST NO |CUST LN CUST_FN CUST _ADDRI1 CUST_CITY CUST_ST |CUST_CTRY DEPT

1 Egorov Mikchail 16 Main St. Moscow DB2 RUSSIA Lif

2 Louwe Kooijmans |Alex 7 IBM Way [Poughkeepsie DB2 Usa wer

3 Heldcenberg Gert 330 Main Street Amsterdam DB2 HOLLAND RONALD

4 Connolly Michael 22 Enterprise Street Woodstock DB2 UsA 1236

&3 Conway [Rich 1 Yawkey Way Boston DB2 UsA 1213

] Rayns Chris 987 Oak Drive Poughkeepsie DB2 UsA 113

4 Kumar Atul 45 South Ave. Poughkeepsic DB2 UsA 2113

i Farkas Carl 1 rue de la Paix Paris DB2 FRANCE 2863

9 Maitra Subhajit 1 Financial Plaza Hartford DB2 UsA 349

10 Diamond John 10 Downing Street [Poughkeepsie DB2 UsA 1449

11 Kho ‘Wilbert 99 Ocean Drive San Jose DB2 UsA 9632

12 Yona Eran 82 Beechwood Rd. |Poughkeepsie DB2 UsA 4397

13 Van Aerschot [Egide 1 Grand Plas Bruxelles DB2 BELGIUM 5542

14 Rogers Paul 16 Park Ave._ New York DB2 UsA 7693

15 Bari Paola 568 Vassar St Poughkeepsie DB2 UsA 2289

16 Houde Paul 99 Oxford Rd. Somers DB2 UsA 5219

17 Kamen Michael 1864 Wall Street  |[New York DB2 UsA 6155

18 Freud Sigmund 234 Apple Road Innsbruck DB2 AUSTRIA 4988

19 Ehrstrom Bjorn 831 Hill Top Rd. Gothenburg | DB2 SWEDEN 1089

20 Murphy Liam 73 Litton Lane Dublin DB2 IRELAND 3654

™
#] Done & Internet

Figure 3-25 Desired output
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The steps to perform the XSLT processing are:
1. Create an XSL stylesheet.

2. Associate the Web Service operation with the XSL stylesheet created in the
previous step.

Creating an XSL stylesheet

An XSLT stylesheet is nothing but just another XML document. There are special
processing instruction tags under the XSL namespace which can be interpreted
by an XSLT processor. We start with the XSLT skeleton shown in Example 3-7.

Example 3-7 XSLT skeleton

<?xml version="1.0" encoding="UTF-8"?>

<xsl:stylesheet xmins:xs1="http://www.w3.0rg/1999/XSL/Transform"
version="1.0">

<xs1:output method="html" encoding="UTF-8" media-type="text/html"/>
<xsl:template match="/*">

</xsl:template>

</xsl:stylesheet>

The output element defines some basic output information. The method="htm1"
tells us that we want to generate an HTML document. The encoding tells us that
the characters in our response document will be encoded as UTF-8. Finally, the
media-type defines the MIME type used for the HTTP response message.

The template element contains a set of instructions (currently it is empty, but we
will fill it up in the next section). A template is somewhat similar to a function
definition as we know it from other programming languages. The match attribute
with the value “/*” tells us that it will get called on the root element node of the
source document. We will not have any other template definitions in this sample
since it is a pretty simple one, but an XSL script may contain more than one
template element. Inside one template element you can call other template
elements (even recursion is possible).

Fist we add the static information for our HTML output. See Figure on page 116.

All tags that are not prefixed with the XSL namespace are not interpreted by the
XSLT processor but copied to the output document. We know already that our
HTML document contains an <html> tag which itself contains a <header> and a
<body> element. Inside the body we will have a <table> element where we get
one row per customer entry in our database.
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Example 3-8 Adding the static part to the style sheet

<?xml version="1.0" encoding="UTF-8"?>

<xsl:stylesheet xmins:xs1="http://www.w3.0rg/1999/XSL/Transform"
version="1.0">

<xs1:output method="htm1" encoding="UTF-8" media-type="text/html1"/>
<xsl:template match="/*">

<html>

<head>

<title>A11 Customers</title>

</head>

<body>

<table border="1">

</table>

</body>

</html1>

</xs1:template>

</xsl:stylesheet>

Next we do our first dynamic part: we add the table header. Here we access
information from the source document (the XML which gets returned by tooling)
the first time. If you recall, the tooling uses the column from the database table
names as element names in the XML response. We use those element names
for our HTML table heading.

The xs/:if element is used to test, if we do have at least one row available. If there
is no row we do not get the names of our columns. If the condition is true we
address all elements in the first row (via an XPath expression). The xs/:for-each
instruction tells us to repeat the including instructions for every element in the
node list returned by the XPath expression in the select attribute.

The xsi:value-of instruction writes a string literal to the output. The select
attribute contains an XPath expression (in this case it is an XPath function
returning the local name of the element). This is going to be the name of the table
header.

Next we finalize the HMTL sample by filling the table with content. We again use
the xsl:for-each instruction to iterate over all rows. And inside we use xsl:for-each
again to iterate over all columns. We use the xsl:value-of instruction to write the
value out to the result document. We address the value using the XPath function
text() to get the text node of the column tag. See Example 3-9 on page 117.
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Example 3-9 Transformation code for the table header

<?xml version="1.0" encoding="UTF-8"?>
<xsl:stylesheet xmins:xs1="http://www.w3.0rg/1999/XSL/Transform" version="1.0">
<xs1:output method="htm1" encoding="UTF-8" media-type="text/html"/>
<xsl:template match="/*">
<html1>
<head>
<title>A11 customers</title>
</head>
<body>
<table border="1">
<tr>
<xsl:if test="//row">
<xsl:for-each select="//row[1]/*">
<td><b><xs1:value-of select="local-name()"/></b></td>
</xs1:for-each>
</xsl:if>
</tr>
</table>
</body>
</html>
</xsl:template>
</xsl:stylesheet

Save this file with the .xsl extension.t

Creating the default schema and associating the stylesheet
Right-click the getAllCustomers operation and select Manage XSLT, as shown
in Figure 3-26 on page 118. In the “Configure XSL transformations” pane
(Figure 3-27 on page 118) you find a section called “Transformation of Input
Message” and one called “Transformation of Output Message” which allow to
assign an XSLT style sheet to the input and/or output message. The Browse
button opens a file dialog that allows you to select the appropriate XSLT file (you
created before).

For this example we are only going to do output transformation. We specify the
xsl file we created in “Creating an XSL stylesheet” on page 115 in the
“Transformation of Output Message” section. However, you will notice that
operations that have an XSLT style sheet assigned to their input and/or output
message have disappeared in the SOAP binding—they are only available via the
HTTP GET and POST REST bindings”. See figure Figure 3-28 on page 119.
You cannot expose this operation with SOAP bindings because our XSLT returns
HTML and not XML.

™ Context is when viewing through the Web Services explorer.
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=-C3 Web Services
=-%% CustomerService
@ i

Edlt. -
] getCustomerForCustomerID g@
2o updateCustomerDepartment = Copy
mpl H Delete
.1_4 Rename
1| [ Manage X5LT...

Figure 3-26 Manage XSLT menu

In the Configure XSL transformations pane, specify the .xsl file created and
saved earlier, as shown in Figure 3-27.

@ Configure XSL Transformations

Configure XSL Transformations

_FT\'_
&
Specify the X5L files to use for the optional ¥5L transformations of the messages for the operation. You A
can transform messages sent to and returned from the operation.
Transformation of Input Messages
Foot eleme
Transformation of Output Messages
M5L file: | customers.xsl
[ custom XML schema
elerment:
Generate Default...

7 [ Finish ] [ Cancel

Figure 3-27 Specifying the stylesheet for output transformation
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El'-"_? CustomerService

=@ CustomerServicePostBinding
rﬁ updateCustomerDepartment
@ getCustomerForCustomerID
{8 getAllCustomers
[=]- 8| CustomerServiceGetBinding
rﬁ updateCustomerDepartment
@ getCustomerForCustomerID
--§88 getAllCustomers
[=]-| ¥ CustomerServiceSOAP
@ getCustomerForCustomerID
rﬁ updateCustomerDepartment

Figure 3-28 Missing SOAP binding for getAllCustomers as seen in WSDL explorer

If you need operations that have XSLT transformations to appear in the SOAP
binding, you need to perform additional steps. You need a schema document
that describes the custom input and/or output message format via an element
definition (we cannot reference type definitions). The flow is shown in
Example 3-10.

Example 3-10 Flow for SOAP enablement of XSLT based operations

custom (external) input schema -> XSLT -> default input schema -> runtime ->
default output schema -> XSLT -> custom (external) output schema
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To add a custom schema, right-click the Web Service and select Manage
Custom Schemas, as shown in Figure 3-29.

=@ Web
=43 = p— )
- getaliCustomg S8l New Operation...
#-0 getCustomerf .
| getCustomer <3 Edt...
+-EW updateCuston
L] XML g Build and Deploy...

L33 Undeploy
£ Export...

=) Copy

¥ Delete

I Rename

Database Explorer &3
. 5 Manage Custom Schemas. ..
=

[ Connections oy Refresh

Figure 3-29 Manage Custom Schemas

In the Manage Custom XML Schemas pane, shown in Figure 3-30 on page 121,
Add opens a file dialog where you can select an XML schema file that is getting
added to the service.

Note: Custom schema has constraints. You can add more than one schema to
the Web Service, but the target namespaces of all schemas need to be
unique. You can add a schema that has the same target namespace as our
Web Service. In that case we merge the custom schema with our default
schema.
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& Manage Custom XML Schemas m
Add or Remove Custom XML Schemas —|

Add custom XML schemas to or remove them from the Web service, if messages to and from the operations will S

use the SOAP HTTP protocol and you want to transform those messages. 1

S

Figure 3-30 Manage Custom XML Schemas

You may choose the Custom XML Schema, as shown in Figure 3-31 on

page 122 and Figure 3-32 on page 123.
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'm‘l
n
Look in: |BCustomerSenrice (& & £® -
[ IC).metadata
My Recent
Documents
Desktop
:"_\:-
IF
My Documents
My Computer
File: name: |CustomerServic:e.getNICustomers.defauﬂxsd M I Open I
My Network  Flesoftype: | XSDfiles (xsd) [ cancel |

Figure 3-31 Choosing the Custom XML Schema - Step 1

122 Integrating Back-end Systems with WebSphere Application Server on z/OS through Web Services



(B Manage Custom XML Schemas
Add or Remove Custom XML Schemas
Add custom XML schemas to or remove them from the Web service, if messages to and from the operations wil -
use the SOAP HTTP protocol and you want to transform those messages. 2 |
urn:example
Select Al
@ I Finish ‘ ’ Cancel

Figure 3-32 Choosing the Custom XML Schema - Step 2

Note: The Custom XML Schema comes from somewhere else and the creator
of the service must ensure that the XSLT matches that schema and the
XSLT’s need to generate XML.

Now you need to get back to your operation and assign a message element
representing the custom input and/or output message. You do that by using the
“Configure XSLT Transformations” dialog shown in Figure 3-33 on page 124. In
case you did assign an XSLT to the input and/or output message, you can enable
the binding to a schema message element by checking the “Custom XML
schema” check box. Now you can select the element definition via the Root
Element drop-down box (this box lists all element definitions from all added
schemas).
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@' Configure XSL Transformations

Configure X5L Transformations T

Specify the ¥5L files to use for the optional ¥5L transformations of the messages for the operation. You can
transform messages sent to and returned from the operation.

Transformation of Input Messages

Transformation of Output Messages

%5L file: | customers.xsl Browse. ..

Custom XML schema

Root element: | {urn:example}getallCustomersResponsze

{urn:example}getAllCustomers |
Generate Default...

{urn:example}getallCustomersResponse

@ Finish H Cancel ]

Figure 3-33 Associating the Custom XML Schema

After redeploying this application to WebSphere, access the REST end point
with:

http://wtsczl.itso.ibm.com:8108/CustomerService/rest/CustomerService
/getAl1Customers

Note: You may have noticed a Generate Default button. This generates the
XML schema that would be used if no XSLT(s) are assigned. This function is
supposed to be used by people who want to know what the default schema
would look like—for example, the default schema can be imported into XSLT
mapping editors to generate XSLT mapping files to map from an external
custom schema into our default schema.
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The results should now look as shown in Figure 3-34.

@ All customers - Microsoft Internet Explorer Q@E
: Flle Edit View Favorites Tools Help :,'

Qo - () |iL| .ﬁ _;‘ ) search ‘f‘:ilFavoriues & - 2

 address | @] http:ffwtscz 1. itso.ibm. com:8108/CustomerService frestfCustomerService fge tAllCUstomers | BYco iunks ® | @y
-~
CUST_NO |CUST_LN CUST_FN |CUST_ADDR1 |CUST_CITY |CUST_ST CUST_CTRY DEPT .
Egorov Mikchail 16 Main St. Moscow DB2 RUSSIA 777

2 Louwe Kooijmans |Alex 7 IBM Way Poughkeepsie | DB2 UsA wer

3 Helkkenberg Gert 330 Main Street Amsterdam  |DB2 HOLLAND |RONALD

4 Connolly Michael 22 Enterprise Street Woodstock |DB2 USA 1236

5 Conway Rich 1 Yawkey Way Boston DB2 USA 1213

6 Rayns Chris 987 Oak Drive Poughkeepsie | DB2 USA 113

7 Kumar Atul 45 South Ave. Poughkeepsie DB2 USA 2113

8 Farkas Carl 1 rue de la Paix Paris DB2 FRANCE 2863

9 Maitra Subhajit 1 Financial Plaza  |Hartford DB2 USA 349

10 Diamond John 10 Downing Street |Poughkeepsie | DB2 USA 1449

11 Kho Wilbert 99 Ocean Drive San Jose DB2 USA 9632

12 Yona Eran 82 Beechwood Rd. |Poughkeepsie DB2 USA 4397

13 ‘Van Aerschot Egide 1 Grand Plas Bruxelles DB2 BELGIUM 5542

14 Rogers Paul 16 Park Ave. New York DB2 USA 7693

15 Bari Paola 568 Vassar St. Poughleepsie | DB2 USA 2289

16 Houde Paul 99 Oxford Rd. Somers DB2 USA 5219

17 Kamen Michael 1864 Wall Street  [New York DB2 USA 5155

18 Freud Sigmund 234 Apple Road  |Innsbruck DB2 AUSTRIA 4988

19 Ehrstrom Bjom 831 Hill Top Rd.  |Gothenburg |DB2 SWEDEN 1099

20 Murphy Liam 73 Litton Lane Dublin DB2 IRELAND 3654 :

I

&) Done B Internet .

Figure 3-34 Final results with XSLT processing

3.5.2 XMLHttpRequest (AJAX)

To illustrate this scenario, we will use the getCus’tomerForCustomerID12
operation.

This is a simple HTML document that executes the Web Service call on load. It
uses the HTTP POST XML binding of the Web Service, posting the request in
the form required for the default tagged XML format for the
getCustomerForCustomerID operation. It prints the XML response in a
JavaScript™ alert box. See Example 3-11 on page 126 for the HTML and
Figure 3-35 on page 127 for the output.

2 This is a new operation that was created with the same documented pattern.
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Note: If you have popups disabled in your browser, you must enable them
before you load this HTML. Otherwise, you will not see any popup and get no
indication as to why the load failed.

Example 3-11 Sample XMLHTTPrequest

<html>

<head>

<title>Simple HTTP POST (XML) Test</title>
</head>

<script type="text/javascript">

// create the XMLHttpRequest object
// count for differences by browser
var xmlhttp;

// Firefox, Opera, Mozilla, ...
if(window.XMLHttpRequest && !(window.ActiveXObject)) {

try {

xmlhttp = new XMLHttpRequest();
} catch(e) {

xmlhttp = false;

}

// branch for IE/Windows ActiveX version
} else if(window.ActiveXObject) {
try
xmlhttp = new ActiveXObject("Msxm12.XMLHTTP");
} catch(e) {

try {

xmlhttp = new ActiveXObject("Microsoft.XMLHTTP");
} catch(e) {

xmlhttp = false;
}

}

// issue request
if(xmlhttp) {

try {
// define the operation endpoint URL

xmlhttp.open("POST","http://wtsczl.itso.ibm.com:8108/CustomerService/re
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st/CustomerService/getCustomerForCustomerID",true);
//CustomerService/rest/CustomerService/getCustomerForCustomerID

xmlhttp.onreadystatechange=function() {
if (xmlhttp.readyState==4) {
alert(xmlhttp.responseText);
}
}

// set the request content type to XML

xmlhttp.setRequestHeader("Content-Type", "text/xml");

// send the request as XML (following the data web services
default schema)

xmlhttp.send("<q0:getCustomerForCustomerlD
xmIns:q0=\"urn:example\"><CUST_N0>5</CUST_N0></q0:getCustomerForCustome
riD>");

} catch (e) {
alert(e);
}
}

</script>
<body>

</body>
</html>

Microsoft Internet Explorer

<?xml version="1.0" encoding="UTF-8" 7>

A <ns1:getCustomerForCustomerIDRespanse xmins="" xmins:ns 1="urn:example”
smins:xsi="http:/fwvw . w3.0rg/2001XMLSchema-instance "> <row><CUST_NO=5</CUST_NO=><CUST_LN=>Conway < CUST_LN=<C
UST_FM=Rich</CUST_FN=><CUST_ADDR1:=1Yawkey
Way</CUST_ADDR1><CUST_CITY >Boston</CUST_CITY ><CUST_ST>DB2</CUST_ST:><CUST_CTRY»USA</CUST_CTRY><DEPT>
1213 «DEPT >« row>< ns LigetCustomerForCustomer[DResponse >

Figure 3-35 Sample XMLHTTPRequest output
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3.6 DB2 as a Web Service consumer

A User Defined Function (UDF) is an extension or addition to the existing built-in
functions of SQL, such as those provided in the SYSFUN schema in DB2.
User-defined functions and stored procedures are sometimes referred to
collectively as routines. We use DB2 UDFs to illustrate this scenario. We can use
the workbench to create the UDFs that access the operations of the Web
Service. We use WebSphere Developer for System z version 7 tooling for this
section.

At this time, we can only access SOAP bindings from a UDF. We cover the
following scenario:

Calling the Web Service operation getCustomerForCustomerlD via the SOAP
binding over HTTP.

3.6.1 Prerequisites

The prerequisites for this scenario are:

>

»

| 2

>

Enable the DB2 XML Extender database.
Enable the Web Services consumer UDFs for the database.
Create a project that you want to use with the Web service UDF.

Create a connection to the database that you just enabled. Refer to 3.2.1,
“Configuring the Workbench for developing and deploying Web Services” on
page 89 for details about this.

3.6.2 Procedure

128

Follow these steps:

1.

Select File - New — Other from the menu. Then expand Data. The folder
expands and you select Web Service User-Defined Function from the list of
wizards. See Figure 3-36 on page 129. Click Next to proceed.
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Select a wizard

Automatically generates user-defined Functions (UDFs) For a WSDL File

‘Wizard:

=H

| type Filker bext

El-(= Data

'[;_G,'; Craka Design Project

110 Data Development Project
< Exisking RAD &,x Daka Definition Project
EE Physical Data Model
- [@] SGL Scrapbook Page
“ogal SQL Statement

23 Stored Procedure
§f User-Defined Function
-3 [ ¢ User-Defined Function
§f WebSphere MG User-Defined Function

E

H-[= 5oL Applications

[ Data Access

[ show all Wizards.

|:-'::i:|

= ok I Mexk = |

Fimist

Cancel

Figure 3-36 New Web Service User-Defined Function

2. Click New to invoke the “New Data Development project” wizard. In this

wizard, as shown in Figure 3-37 on page 130, Figure 3-38 on page 130, and

Figure

a. Enter the project name as CustomerUDF and leave the defaults as is.
b. Choose the connection you created in the next window.

3-39 on page 131, perform the following:

c. Take the defaults in the next window and finish.

Chapter 3. Accessing DB2 from WebSphere using Web Services

129



tﬁ’ New Data Development Projeck

Data Development Project

Specifv a basic definition Far the new project. Use the project to stare a set of objects :-_’ /
that can be deploved.

Project name: I CustomerUDF

i Use authorization ID as current schema

" Specify current schema in SCL Farmat

Current schema: |

[V omit current schema in generated SOL statements

'\';’,' = Back I Mext = | Fimish J Cancel

Figure 3-37 Provide the project name

# New Data Development Project ‘

Select Connection

Choose to use a new connection or select an existing connection, E /

= Create a new connection

% Use an existing connection

|—E><isting connections —

\_Pronerties

(72 < Back | Mext = | Finish I Cancel

Figure 3-38 Choose an existing connection
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3.

&P New Data Development Project E x|

Data Development Project :
Specify the JOK home directory and default authorization IDs For the 2/035 connection. ,_"

JDK home: I C:\Pragram Files)IBM JavaSo Browse. .. |
Package owner: I

Build owner: I

@) < Back I Mext = | Finish | Cancel | |

Figure 3-39 Verify the JDK location

In the Web Service WSDL selection window, specify the WSDL file as
deployed on the server and click Next. We use this WSDL file to generate the
UDF. See Figure 3-40.

4B Web Service User-Defined Function

web Service WSDL File Selection
Select a WSDL file,

LL
| .

WSDL file name or URL: | http:/fwtsczl itso.ibm, com: 5108/ Customer Servicewsdl Browse. ..

@) <Back | Mext > | Finish I Canicel

Figure 3-40 Specify the WSDL location

Select the database. You see the database connection and a schema for

which the UDF is generated. Click Browse to select a database schema from
the work space. The wizard requires that the database is enabled for the Web
Service consumer UDFs, and the DB2 XML Extender. If there is currently no

Chapter 3. Accessing DB2 from WebSphere using Web Services 131



connection to the specified database, an additional message window asks for
connection information. You can choose to immediately deploy the generated
UDF into the database or generate a UDF in the workspace only. You can
deploy the UDF later. See Figure 3-42 on page 133.

&5 web Service User-Defined Function |

Select the user-defined functions (UDFs) that you want to create

@ PMote: The UDF name has been truncated to conform to the database maximum name length
15. The kruncaked name can be changed in the next wizard page.

Available WSDL operations UDFs that will be created

getallCustomers gekZustomerForZusk
updateZustomerDepartment

Sy

<=

Z) < Back | Nex% I Finish I Cancel I

Figure 3-41 Select the operation for UDF to call out

5. In the “Select the UDF you want to create” window choose the WSDL
operation you want the UDF to invoke. For this example, we chose the
getCustomerForCustomerID operation. Figure 3-41 shows the operation
chosen. The wizard generates one UDF for every operation that is selected.
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4P web Service User-Defined Function i |
Schema and deploy options
Select the schema under which the UDF{s) is deployed. d‘
(|
Database |DESH
scherna LI
v Replace existing user-defined Functions.
Do you wank ko deploy the UDF(s) to your database?
% Gemerate a UDF model only (you can deploy the LIDF later).
" Generate a UDF model and deploy the UDF inko your database,
(7} < Back I Mext > | Finish I Cancel I

Figure 3-42 Schema and deploy options

. Select options for the UDF. For each operation selected in the previous step,
you can define options for those UDFs, such as changing the function name,
or providing comments on the function. For our example, we chose the
selection shown in Figure 3-43 on page 134.

— You can choose to build a scalar or a table function. Switching from a table
function to a scalar function makes sense when the wizard should not
automatically map the returned types. In this case, the wizard should
return them as an XML fragment. Being able to switch from a scalar to a
table function allows you to use the UDF in a FROM clause.

* The wizard generates a scalar function when the Web Service returns
a simple XML type.

* The wizard generates a table function when it returns a complex XML
type. The table function automatically maps the complex XML type into
multiple columns.

— You can include the input parameters as columns in the output table by
selecting the “Echo the input parameters into the output table” check box.

— You can choose to generate a UDF with dynamic access to the Web
Service. When you do not specify the service location (the location
attribute of the soap:address element) in the WSDL document, you
generate a dynamic function. You can select the “Create a UDF with
dynamic accesses to the service” check box even when the service
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location is specified to make use of late binding. When you generate a
dynamic function, specify the service location at runtime as a parameter of

the UDF.
&b Web Service User-Defined Function x|
Specify Options
Specify options for this user-defined function or accept the default settings.
(|

General Options IF‘arameter I Advanced Options I

WSDL Cperation Mame: | getCustomerForCustomerID

LIDF Mame: | getCustomerForCustomerID

UDF Comment: I

Choose to create a scalar or a table Function or accept the default setting (recommended).
= Create a scalar function.
| Create a table funckion,

I™ | Echioinput patarmetets into the output tabls,

[~ create a UDF with dynamic accesses ko the service (late binding).

Specify options for the SOAP response message.
" The Web service response message is always a small S04 envelope (<= 3000 charackers)

%" The Web service response message can be a big SOAP envelope (> 5000 charackers)

[ Return the whole SOAP envelope without parsing it

< Back I Mext = I Finish | Cancel

)

Figure 3-43 General Options

— When using a Web Service that can return responses of more than 3000
characters, check the “The Web service response message can be a big
SOAP envelope” radio button. By default, the “The Web service response
message is always a small SOAP envelope” radio button is specified
because this results in better performance for most Web Services. If you
specify the small SOAP response option and the wizard returns a SOAP
envelope with more than 3000 characters, the generated Web Service
UDF returns a descriptive error message.

— Select the “Return the whole SOAP envelope without parsing it” check box
to help in debugging the Web Services consumer UDFs.
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7. From the Parameter page of the Options window, you can review and change
the parameter mappings from WSDL types to SQL types. See Figure 3-44.

8. From the Advanced Options page, you can specify the name for the UDF. If
you do not specify a name, then a unique name is automatically generated by

the database when you deploy the UDF.

4 Web Service User-Defined Function b =]
Specify Options
Specify options Faor this user-defined Function ar accept the default settings., |_|
General Options  Parameter I Advanced Options I
To change a parameter seleck a row and click on the change button.
M... | WSDL MName | 'wsDL Tvpe | UDF Mame | UDF Type | change...
In CUST_ MO ink CUST_MO INTEGER
Ok orow (= rawy CLOEC1IM)
Comments:
ZI
(7) = Back I Mext = I Finish Cancel

Figure 3-44 Specify the parameters
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9. Review the settings for generating the UDFs. Examine the database and
schema, and the UDF statement that is shown. See Figure 3-45.

10.Click Finish. This generates the UDF but does not deploy it to the database,
because of the earlier selections to generate only and not deploy13.

&b web Service User-Defined Function p x|

Review your settings
(i) Review your settings and push finish to create a DDL file,

Database
| bBsH
Schema

| 1Tsonc

Select a LUDF to show its creake-stabement:

L

IgetAIICustomers

Generated create-statement:
CREATE FUNCTION ITSO0C . getAllCustomers | d
!

RETURMS CLOB(1M)
LANGLIAGE S0L
EXTERMAL ACTION
MOT DETERMINISTIC

-- 50L Scalar UDF that wraps a web service described by
- httpefiwtscz.itso.ibm,com: 8108/ Customer Service fwsd|

RETURM db2xml.extractclobi
dbZxrnl. xmiclob
db2xml. soaphttpc{http: ffwtscz 1 itso.ibm.com:E1 08/ CustomerService /services/ CustomerService',
‘urniexamplefgetalCustomers',
varchari, *<migetallCustomers xmins:m="urn:example" SOAP-ENV:encodingSter="http:,l’,ischemas.meSflﬂ
3

d| |

.'E. < Back I Mext = Finish Cancel

Figure 3-45 Showing all the generated UDFs

11.You can run the Web Service consumer UDF directly from the workspace. To
run the deployed UDF:

a. Right-click the UDF.

b. Select Run. Specify the parameter values, as shown in Figure 3-46 on
page 137.

c. Click OK to see the results of your test. See Figure 3-47 on page 137.

13 1t will help to deploy at a later step as it helps to isolate issues specific to deployment.
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4 specify Parameter Yalues - GETCUSTOMERFORCUST x|

Specify the parameter values that wou want to use for running or debugging the
user-defined Function. You can set selecked strings or user-defined types to null.

Mame | Tvpe | Yalue | |
CLUST_MO INTEGER g

Set ko Mull |
[o]4 I Cancel Reset

Figure 3-46 Specify the input parameter

W\Emkmarks Femake Errar List

. IT500C, GETCUSTOMERFORCUST(CIUST _MO INTEGER.)

Messages | Parameters Resulks |F'r|:|FiIin|;| Datka I

1
<rows<CUST_NO=G</CUST_NO=<CUST_LN>Farkas</CUST_LN»<CUST FN>C . |

Figure 3-47 Results of the UDF invoke
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3.7 Additional material

138

Table 3-3 describes the additional material supplied with this book. Refer to
Appendix B, “Additional material” on page 397 for more details.

Table 3-3 Supplied additional material

Name

Purpose

customer_table_create.sql

DDL for creating the Customer table

update_customer_submit_form.htmi

Submit form referenced in Figure 3-23 on
page 113

AllCustomers.xsl

Stylesheet to transform the results of the
allCustomers operation invoke,
referenced in Figure on page 117

xmihttp_ajax.html

The HTML form to illustrate usage of
XMLHTTPRequest to invoke Web
Service.Example 3-11 on page 126

CustomerServiceCustomerService.war

The WAR file as output by the tooling.
When deploying, specify
“CustomerService” as context root and
make sure you map the resource
reference for the database with your JNDI
name.

CustomerServicePl.zip

The project interchange file with the Data
Project and the generated Web project
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Accessing IMS transactions
as Web Services

In this chapter we take you through the steps of using the Enterprise Service
Tools (EST) feature of Rational Developer for System z Version 7 (RDz) to
enable an existing IMS COBOL program to be accessed as a Web service
through the IMS SOAP Gateway.

This chapter is organized as follows:

>

>

>

IMS SOAP Gateway overview

An overview of the tasks required

Exposing the sample IMS PhoneBook lookup transaction as a Web Service
Deploying the new Web Service using the IMS SOAP Gateway deployment
utility

Testing the deployed Web Service
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4.1 Enterprise Service Tools

Enterprise Service Tools (EST) is a set of features that aid you in the
transformation of COBOL- and PL/I-based business applications, exposing them
as Web Services.

Enterprise Service Tools perspective

The Enterprise Service Tools perspective provides views and editors that assist
you in developing service flow projects and EST single-service projects
(including Web Services for CICS projects, SOAP for CICS projects, IBM SOAP
Gateway projects, and Batch, TSO, USS projects).

4.1.1 XML Services for the Enterprise

XML Services for the Enterprise (XSE) tools is part of the Enterprise Service
Tools (EST) along with other tools such as Service Flow Feature.

The XSE capability of Rational Developer for System z Version 7 (RDz) includes
tools that let you easily adapt existing COBOL-based applications to both
consume and produce XML messages. This adaptation is accomplished without
modifying the existing COBOL application and more importantly without
modifying the other applications that call the existing COBOL application. A
COBOL application must be able to process XML messages to be a Web
Service, since XML is the transport used to describe the Web Service request
and the parameters that are passed to the application.

4.2 IMS SOAP Gateway overview

Note: For the latest information about the IMS SOAP Gateway and
downloading the software, visit:

http://www.ibm.com/software/data/ims/soap/

IBM IMS SOAP Gateway is a Web Services solution that enables IMS
applications to interoperate outside of the IMS environment through Simple
Object Access Protocol (SOAP) to provide and request services independent of
platform, environment, application language, or programming model.

In this chapter we expose an IMS COBOL application as a Web Service by using
a wizard from the Enterprise Service Tools in RDz to generate Web Service files
for the IMS COBOL application. You can then deploy these Web Services files to
the IMS SOAP Gateway to make an IMS application available as a Web Service.
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Different types of client applications, such as Microsoft .NET, Java, and
third-party applications, can submit SOAP requests into IMS to drive the
business logic of the IMS applications.

IMS SOAP Gateway is compliant with the industry standards for Web Services,
including SOAP/HTTP 1.1 and WSDL 1.1. This allows your IMS assets to
interoperate openly with various types of applications.

When IMS applications are deployed as Web Service providers, the IMS SOAP
Gateway server receives the SOAP message from the client application,
converts it to an IMS input message, and sends it to IMS. It then receives the
output message from IMS and converts it to a SOAP message to send back to
that client.

We go through the sample message flow as illustrated in Figure 4-1 on
page 142. The numbers in this figure correspond to the description that follows.

1. The Web Service client application sends a SOAP message to IMS SOAP
Gateway, which contains input to the IMS application in an XML format.

2. IMS SOAP Gateway processes the SOAP header (XML) and retrieves the
appropriate correlation and connection information for the input request.

3. IMS SOAP Gateway sends the input XML data to IMS Connect using TCP/IP
after adding the appropriate IMS Connect header.

4. IMS Connect calls the XML Adapter, which in turn calls the XML Converter to
perform the XML to IMS application format transformation.

5. IMS Connect then sends the message for further processing. From this point
on, the processing is the same as a normal transaction flow. The transaction
gets executed and the output is queued.

6. On receipt of the response message from IMS, IMS Connect calls the XML
Adapter in order to perform the transformation of the IMS application format to
XML.

7. IMS Connect sends the output XML message back to IMS SOAP Gateway
using TCP/IP.

8. IMS SOAP Gateway wraps a SOAP header on the output message and
sends it back to the client application.
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S

Figure 4-1 IMS SOAP Gateway runtime environment when IMS applications enabled as
Web Service providers receive inbound requests from external client applications

4.3 Exposing the Phone Book transaction as a Web
Service

In this example, the application interacts with the IVTNO PhoneBook application
program in IMS. To be able to set up this scenario on your system, you need to
obtain information such as the host name and port number of your IMS Connect
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and the name of the IMS datastore where the transaction will run. In addition, you
need to have set up the phonebook transaction in your IMS system in order to
access the phonebook record from the IMS server. Contact your IMS system
administrator for this setup.

You can invoke the PhoneBook lookup transaction on your IMS system by typing
in /FOR IVTNO. You will get a screen that is almost like Figure 4-2"

(] Session A - [24 x 80]

File Edit Vi Communication Actions  Window Help

B B A% BEE =

5 2K 2K K K K K 5 K KK K K K K K 2K 2K K K K R D K K K K K K K K K 2K K K K R 2 K 2K 0K K K K K KK KK

* IMS INSTALLATION VYERIFICATION PROCEDURE *
K 5K KK 3K K K K 5K 3K K 5K 3K 3K 3K K K 5K 5 35K 3K 3K 3K 3K 3K 5K 5K 3K 3K 3K 3K 3K 5K 3K K 3K 5K 3K 3K 3 0K 3 K

TRANSACTION TYPE : NON-CONY (OSAM DB)
DATE : 09/26/72007

PROCESS CODE (%1)
(%1) PROCESS CODE

LAST NAME : _ ADD
DELETE

FIRST NAME : UPDATE
DISPLAY

EXTENSION NUMBER H TADD

INTERNAL ZIP CODE

SEGMENTH

MA 127039

Figure 4-2 IVTNO transaction initial screen invoked

Enter the value display for PROCESS CODE and the value last1 for LAST
NAME as shown in Figure 4-2 and press enter. You will see a panel like

Figure 4-3 on page 144. Our goal in this chapter is to expose these same results
as a Web Service that any client can call into.

' You will not see the value “display” and “last1” in there. You will be typing it in the next step
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KKK KK KK KKK KKK KK 8 KK KK 3 KK 3K K KK K K KK K K K K KK XK K o
¥ IMS INSTALLATION VERIFICATION PROCEDURE ®
SR KK KKK KK KK KK K 3K KKK K

TRANSACTION TYPE : NON-CONV (0SAM DB)
DATE ;0972672007

PROCESS CODE (x1) :
(*1) PROCESS CODE

LAST NAME : ADD
DELETE

FIRST HNAME : UPDATE
DISPLAY

EXTENSION NUMBER : TADD

INTERNAL ZIP CODE

ENTRY WAS DISPLAYED SEGHENTH : 0023

HA a 10/034

" |Connected to rem 4. 133.using lfpeol

Figure 4-3 Result of the search

There are two steps to enabling the IMS application as a Web Service running in
the IMS SOAP Gateway environment:

1. Use the Create New Service Interface (bottom-up) wizard from the Enterprise
Service Tools (EST) in RDz to generate Web Service files for the IMS
application.

2. Use the IMS SOAP Gateway Deployment utility to deploy the Web Service
interface to IMS SOAP Gateway. This utility enables you to define connection
and correlation information for the Web service.

In the first step, you use the Create New Service Interface (bottom-up) wizard
from the Enterprise Service Tools to generate the Web Service files from an
existing COBOL source file in your IMS application. The COBOL source file must
contain the inbound and outbound interface data structures for the IMS
application.

The wizard generates the following components:

» A WSDL file, which describes the Web Service interface of the IMS
application so that the client can communicate with the Web Service.
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» A correlator file, which contains information that enables the IMS SOAP
Gateway to set the IMS properties and call the IMS application.

» A COBOL source file that contains a Web Service driver and runtime XML
conversion programs. These conversion programs convert inbound and
outbound data in XML format, which is the format used by SOAP, to and from
the inbound and outbound COBOL interface data structures in your IMS
application.

4.4 Developing A Web Service using Rational Developer
for z

We will use the Enterprise Service Tools inside RDz to generate the artifacts that
are needed to enable our existing IMS COBOL application Phonebook lookup to
run as a Web Service in the IMS SOAP Gateway environment.

Attention: The GA version of IMS SOAP Gateway on z/OS is only compatible
with Rational Developer for System z Version 7.1.1. With earlier versions of
RDz or WDz the generated XML files are incompatible with the IMS SOAP
Gateway runtime on z/OS.

To generate the artifacts that are needed to enable an existing IMS COBOL
application for the IMS SOAP Gateway, you must have a COBOL copybook or
COBOL source program that describes the format of the input and output
messages for the IMS application.

Because artifacts generated by the Enterprise Service Tools wizard (the WSDL
file, the correlator file, and the COBOL source file containing the Web Service
driver and the runtime XML conversion programs) should be transferred to a
z/OS system, you can use the z/OS Projects perspective and a Local Project in
Rational Developer for System z Version 7 (RDz) to assist with this task.

1. Start the RDz workbench, and specify in the Workspace: field the IMS
workspace that you will be using, for example: c:\Workspaces\IMS, as
shown in Figure 4-4. Click OK.
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&b workspace Launcher

X

Select a workspace

IEM WebsSphere Developer For System z stores your projects in a folder called a workspace.,
Choose a warkspace Folder to use Faor this session,

Workspace:

j Erowse. ., |
[ Use this as the default and do not ask again

I\cl K I Cancel

Figure 4-4 Opening RDz with the IMS workspace

2. Open the z/OS Projects perspective, as shown in Figure 4-5.

rojects - IBM WebSphere Developer for System z
Mavigate Search Project Data  Run | Window Help

T Window
Ties Editar

Show Wiew

Zustomize Perspective. .,
Save Perspective As. ..
Reset Perspective

Close Perspective

Close all Perspectives

Mavigation
|-, Working Sets
'weh Browser

Preferences...

Figure 4-5 Opening the z/OS Projects perspective
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3. If you do not get the z/OS Projects perspective, select the Outline view, as
shown in Figure 4-6. You will then see the z/OS Projects view on the left-hand
side.

¢ z/05 Projects - IBM WebSphere Developer for System z

Fils Edit Navigste Search Project Data Run | Window Help
v Window
IHev Editor:

Open Perspective
[ Cill Bookmarks

Customize Perspective. w

Save Perspective As... [ Properties
Reset Perspective &5 Remote Error List
Close Perspective [ Remote shell
Close all Perspectives Jﬂ Remate System Detals
" ievietion» 4 Remote Systems
) Tasks

r
E 2/05 File System Mapping

Havigation

| Warking Sets

»
| WebBrowser by Alt+Shift+0, O

Preferences. ..

Figure 4-6 Selecting the Outline view

4. Close the Welcome panes in order to make the z/OS Projects perspectives
visible.
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5. Create a new project by selecting File — New — Project, as shown in
Figure 4-7.

4P 2/05 Projects - 1BM WebSphere Developer for System z

Open File, ..

File Edt Mavigate Search Project Data Run MWindow Help

[ Example. ..

=0

Close Chrl iy

-
Clase All sty L Other..

| Chrl+5

W seve fis.,

W Gave Al Chrl+5hift+5
Revert

Mave:..

Rename.., F2

Refresh FS

Convert: Ling Delimiters To L4

it el

Switch Workspace...

ag Impart...
7 Export...

Properties Alb+Enter

Exit

Properties =

An outline is not available.

48 Remote Systems

£ & |

&% New Conne
E? Lacal

& Remote Error List 32 . 2/OS Fils System Mapping | Remote System Details ‘

L

Filter matehed O of 0 messages

jin] | Message | Se.. | Ling: | Location

I Hask Mame: -l

Figure 4-7 Creating a new project
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6. You will now see the Select a wizard dialog. Select Workstation COBOL or
PL/1 — Local Project and click Next. See Figure 4-8.

'ﬁ’ MNew Project

Xl
Select a wizard

— \';‘;4
Create a new z/0S local project

Wizards:

I type filker text

Eb Enkerprise Service Tools

L

() % Back i Nexti‘_\c | Firiish Cancel

Figure 4-8 Select a wizard
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7. You will now see the z/OS Local Project wizard. Specify a name for the
project in the Project name field. We will be using PhoneBookServiceXX in
our example. See Figure 4-9.

x

z/05 Local Project

=
Create a new project residing on the workstation {instead of z/05). v

Project name: | PhoneBookseryiceis

Projeck contents:
¥ Use default

Directary: | Ciiwiorkspaces) Solutiont IM3PhoneBookServicess B -1 |

Irnpart project definition, .. |

'::':’::' = Back | Mext = | Fi h Cancel |

Figure 4-9 z/OS Local Project wizard

8. Click Finish. You will now have a new empty project defined, as shown in the
Outline view in the z/OS Projects perspective.
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il 2005 Projects 21 =

B

%] .project
3 Buildoutput

Figure 4-10 New project defined in the Outline view

In this step we make sure that the Navigator view is open in the workbench. In

the Navigator view it is easy to see a
perform things like file transfers later

Il the relevant components and to
on. Select Window — Show View —

Other, as shown in Figure 4-11 on page 151.

& 2/05 Projects - IBM WebSphere Developer for System z

File Edit Mavigate Search FProject Data Run | window Help

| £ - |#-0-%- |8

e Window

few Edi

. oo

Open Perspective

[ = PhoneBookServiceXs
e [) project

B0 Buldoutput
&) Buildresults.kxt

3

Customize Perspective. .
""" Save Perspective As...
Reset Perspective
Close Perspective

Close all Perspectives

Navigation »

[ Warking Sets

U]I Bookmarks

3% Outline

=1 Properties

& Remote Error List

[ Remote Shel

4 Remote System Detals
15 Remute Systems

= Tasks

4+ 2J05 Flle System Mapping

Web Browser

Preferences...

2 ==
Properties [ 5= Outline 5% 8

An outline is not available,

| Remote Error List £3 . 2/05

File System Mapping | Remote Systsm Details |

Filker matched 0 of 0 messages

| Se.. | Liree | Location | Huost Marme: | hd

’ | jin | Message

Figure 4-11 Select another view
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10.In the Show View dialog, expand General and select Navigator, as shown in
Figure 4-12. Click OK.

x

| type Filker text

== General -
""" EII] Bookmarks

""" {)‘l' Classic Search

""" &l cansale

""" @ Internal Web Browser

----- = [ = vigakaor
----- 8= outline
""" ?:_gJ Palette
""" [3_, Problerns
C‘ Progress
----- 5 Project Explarer

----- =l Propetties

----- & quick Edit

""" {)‘l' Search

""" =1 Snippets

""" V| Tasks LI

o4 £ I CanceIJ

Figure 4-12 Selecting the Navigator view

You should now import into your just created local project the COBOL
copybook that contains the data structures describing the input and output of
the IMS application. The imported file should also be visible in the Navigator
view.

11.Select the PhoneBookServiceXX project in the z/OS Projects Outline view.
Select File — Import to open the Import wizard. In the Import wizard, expand
General, select File System and click Next, as shown in Figure 4-13.
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x

Select
S

Import resources from the local file system inko an existing project, E - 5

Select an import source:

| bype filker bext

== General

: & archive File

-99‘ Breakpoints

'ﬁ Existing Projects into Workspace
‘b Existing RAD 6.x Data Definition Project
R S shem

-, Preferences

#l-[= Application Deployment Manager
H-(2 VS

H-(= EJB

|- Enterprise Service Tools

[

i

i

i

B HATS J
E

i

i

i

i

| v

H- (= 12EE

£-[= Plug-in Development
H-(= Profiling and Logging
(= SIP

H-(= Team =l

@ % B Hex Firiish ] Cancel J

Figure 4-13 Importing from the file system

12.In the Import from File System wizard, click Browse. This will bring up the
“Import from directory” pane. Navigate through your directory until you locate
the COPYBOOK source file. In our example this file is called PHBKXX.cpy
and can be found in the additional material for this book (Appendix B,
“Additional material” on page 397). See Figure 4-14 on page 154.
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X
File system —
Source must not be empty, f ;
-
From directory: I j Browse... |
Import from directory x|
Select & directory to impart from, ’
El I3 itso_zsoa_Lah_Materials :I
=) bRz
I EB WS _
B S ms
Cutput
Filter T 0 S
== ) Sl
1) Portal - I
Inka Fial 4 == | Ll—l Erowse.., ’
Optione — —|
™ owe Folder: ISDurce
T cre = T | ‘ |
Make Mew Folder kK I Cancel
i Cre [ 4‘
4

< Back | Texk = ] Finish | Cancel | |

Figure 4-14 Browsing the File System

13.In the next pane, check the Source folder and make sure the PHBKXX.cpy
file ONLY is checked too, as shown in Figure 4-15 on page 155. If there are
any other files appearing on the right of this pane, uncheck them. Click

Finish.

Attention: It is important to use the correct file type while importing to
avoid errors later on the generation of the Web Service. When the file type

is .cpy, which is our case, the importer only expects a record structure and
not a full COBOL program.
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&b Import x|
File system —
Import resources from the local file system, { .;
-
From directory: IC:1|tsn_zsna_Lah_Materla\sllMS\Snurce j Browse. .. |
— T
Filter Types... | Select all Deselect Al
Into folder: | FhoneBookServicery Erowse, ., l
Optians S — 2
[~ Overarite existing resources without warning
" Create complete Folder struckure
& Create selected Folders only
() = Back ‘ Text = i Finipty | Cancel

Figure 4-15 Importing the PHBKXX.cpy file

The file we just copied contains a COBOL-style declaration of the input and
output message, as shown in Example 4-1.

Example 4-1 IMS PhoneBook message structure

01 INPUT-MSG.

02 IN-LL PICTURE S9(3) COMP.
02 IN-ZZ PICTURE S9(3) COMP.
02 IN-TRCD PICTURE X(10).

02 IN-CMD PICTURE X(8).

02 IN-NAME1 PICTURE X(10).
02 IN-NAME2 PICTURE X(10).
02 IN-EXTN PICTURE X(10).

02 IN-ZIP PICTURE X(7).

01 OUTPUT-MSG.
02 OUT-LL PICTURE S9(3) COMP VALUE +0.
02 OUT-ZZ PICTURE S9(3) COMP VALUE +0.
02 OUT-MSG PICTURE X(40) VALUE SPACES.
02 OUT-CMD PICTURE X(8) VALUE SPACES.
02 OUT-NAME1 PICTURE X(10) VALUE SPACES.
02 OUT-NAME2 PICTURE X(10) VALUE SPACES.
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02 OUT-EXTN PICTURE X(10) VALUE SPACES.
02 OUT-ZIP PICTURE X(7) VALUE SPACES.
02 OUT-SEGNO PICTURE X(4) VALUE SPACES.

Important: It is important that the COBOL structure follows the rules. 01 level
declarations should start in column 8 of the imported file. You can double-click
the PHBKXX.cpy file to open an ISPF-style editor. Any syntax errors will be
shown and explained in the editor. Before you continue, make sure the
COBOL copybook file does not contain any syntax errors!

14.Your workspace should now be roughly as shown in Figure 4-16.

P /05 Projects - IBM WebSphere Developer for System z - =& x|
Fie Edit Mavigate Search Project Data Run Window Help
- -0 - B2 @@ B [ 205 romes
™ 20 5 T =0 = O[ g Remote Systems 2 Team| — O
=
; <& | < BES
=07 Buildoutput
: &) BuildResults txt
“o ) PHBKEX.cpy Bl Local
=B Local
= =5
Properties | o= Outline 52
An outling is not available,
— T - & v =0
Remote Error Lisk | 2/05 File System Mapping | Remote System Detals | %5 Navigator 2 < | BB
[ = PhoneBookServicek:
(= Buidoutput
e [X] project

L) pHBKK. Ry

[Fo* |
Figure 4-16 RDz workspace after importing COBOL copybook
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The next steps are to generate a Web Service definition based on the
artifacts in the file you just imported.

15.In the Navigator view, right-click the PHBKXX.cpy file and select Enable
Enterprise Web Service from the pop-up menu. See Figure 4-17.

Important: In this step, make sure you are in the Navigator pane. This
option may not be available in any other pane.

Mew 3
Cpen
Open With 4

= Copy

B Paste

3 Delete
Miave...
Rename

g Impart...
7 Export...

2 | Refresh

validate
Analysis
[ Enable Enterpr

Run A5
Debug As
Prafile As
Team

Compare ‘With
Replace With
Link: Litilikies
L a Bl Source
: i .proje Properties

Remote Error List

= = PhoneBoo

* ¥ *¥F Y vy v v ¥

Figure 4-17 Enable Enterprise Web Service

16.This will bring up the Enterprise Service Tools Wizard Launchpad. Specify:
— IMS SOAP Gateway in the Host runtime: field

— Create New Service Interface (bottom-up) in the Development
scenario: field

— Compiled XML Conversion in the Conversion type: field

This will lead to the generation of a service to be deployed to the IMS SOAP
Gateway using the bottom-up approach, meaning you create WSDL based on
an existing asset. See Figure 4-18 on page 158.
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Click Start.

[£= Enterprise Service Tools Wizard Launchpad
Specify options ko stark a web service wizard
Hosk runkirne: IMS SOAF Gateway v
Development scenario: | Create Mew Service Interface (bottom-up) v
Application maods: Service Provider el
Conwersion bype: Compiled XML Conversion v (Z)

Scenario description:

Generate a Web service description and runtime specific XML message
processing from a high level language data structure. You can use this option
when you expose an application program as a service provider.

I:l Save generation properkies

I StT,\Et [ Cancel ]

Figure 4-18 Generation of an IMS Web Service bottom-up

17.The next pane shown is “Language structures”. We have to make sure now
that we select z/OS as the runtime platform for our Web Service. Click
Change COBOL Preferences. This brings up the Preferences pane, with
focus on the Importer - COBOL preferencesz. Select 2/0S in the Platform
drop-down list under the General tab. Click OK. See Figure 4-19.

2 This pane can also be brought up at any time from the workbench by selecting Window —
Preferences.
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Figure 4-19 COBOL preferences

18.We are now back in the Language structures pane. We now need to specify
which part of the imported data structure is input and which is output.

Under the Inbound Language Structure tab, we select the COBOL structure
that is the input structure for our IMS application. (By default the first structure
defined in the program source file (PHBKxx.cpy) is selected.)
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It should look like Figure 4-20 when you expand the input message.

#IMS SOAP Gateway - Create New Service Interface (k : ZI

Language structures <
The language structures have been imported from the language source, |
Select the inbound and outbound language structures.

= Inbound Language Structure | = outbound Language Struckure

Select the language structure For the inbound =ML converter

IN-LL
IN-Z2
IN-TRCD
IN-CMD
IN-NAMET
IN-NAMEZ
IN-EXTH
IN-ZIP
F-OJ @ ouTPUT-MSG

Change COBOL Preferences...J

(7) = Back 1 Mext = J Einish I Cancel

Figure 4-20 Input message

160 Integrating Back-end Systems with WebSphere Application Server on z/OS through Web Services



In the Outbound Language Structure tab, we select the COBOL structure that
is the output structure for our IMS application. You need to explicitly uncheck

the input message and check the output message!

It should look like Figure 4-21 when you expand the output message.

tﬁ: IMS SOAP Gateway - Create New Service Interfac _X_1

Language structures

The language structures have been imported from the language source, |
Select the inbound and outbound language struckures,

] Inbound Language Struckure. | Qutbound Language Structure

Select the language structure For the outbound XML converter

-0 @ i
T[F @ OUTPUT-MSG
..... @ QUT-LL
® ouT-ZZ
® OUT-M5G
----- ® QUT-CMD
----- ® OUT-NAMEL
----- ® OUT-MAMEZ
® QUT-EXTM
® oUT-ZIP
----- ® OUT-SEGNO

Change COBCL Preferences, ..

"f < Back | Mext > ] Finish I Cancel

Figure 4-21 Output message
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19.Click Next. This brings you to the Generation Options pane.
In the XML Converters tab, we specify the following:
— Converter program name prefix: PHBKXX
— Author name: WD4Z or another name you like to use
— Service program name: PHBKXX
— Inbound code page: select 1208 Unicode, UTF-8
— Host code page: select the code page used by the host (in our case z/OS)
— Outbound code page: select 1208 Unicode, UTF-8
See Figure 4-22.

&k IMS SDAP Gateway - Create Mew Service Interface (bo |

Generation options

Specify generation options For the Web Services enablement. artifacts.

= CDI'I[’%BNBFS | =1 wshL and XSD' T advanced Options

r—Specify identification attribukes —— 3

Converter program name prefix; | PHEE %

Author name: | wp4az

Service program nanme: | PHEE &

—Specify character encodings

Inbound code page: 11208 Unicode, UTF-§ j BIDT options. .. |
Host code page: |1140 UsA, Canada, etc, EBCDIC with Euro ;I BIDT options. .. |

Cutbound code page: IIZDB Unicode, UTF-5 ;l BIDT options. .. |

(7 < Back | Mext = | Finish I Cancel

Figure 4-22 XML Converters tab in Generation options

162 Integrating Back-end Systems with WebSphere Application Server on z/OS through Web Services



In the WSDL and XSD tab, you should:

— Change the value of the hostname and portnumber in the Service location

field to the hostname and portnumber where you are running the IMS

SOAP Gateway.

— Make sure that the part after the last / in the URI has the value

PHBKXXPort.

— Leave the defaults for the other fields under this tab.

See Figure 4-23 for the final result.

2 IMS SOAP Gateway - Create New Service Interface (bottom-up)

Generation options

Specify generation options for the Web Services enablement. artifacts,

= %ML Corverters | = %SDL and ¥SD | 5] Advanced Options
Specify WSDL properties

Service name: PHEK XX 5ervice

Operation name: | PHEKRAOperation
Specify inbound XML Schema properties

Root element name: | INPUTMSG

Specify outbound XML Schema properties

Root element name: | QUTPUTMSG

Service location: | htkp:ffwksczl.itso.ibm, com: 8080 imssoap/services PHEKXXPart

Target Mamespace: | http: /v, PHEK T, comyschemas/PHEK R IInkerface

Target Mamespace: | http: v, PHEK XX, comfschemas/PHEK X XOInkerface

@ [ <Back | mext> |[ Finish

] [ Cancel

]

Figure 4-23 WSDL and XSD tab in Generation options

It is not necessary at this point to change anything in the “Advanced options”

tab, so you can click Next now.

This brings you to the IMS SOAP Gateway Web Service Provider pane.
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20.Use Figure 4-24 to guide you in making sure the fields have all the right
values.

Notes:

» Socket Timeout: 10000 (value specified in milliseconds; a value must
be entered or a socket will remain connected to IMS Connect until
Connect is stopped. The value can be changed later using the IMS
SOAP Gateway Deployment utility).

Execution Timeout: 10000 (same as above).

» Notice the Connection bundle name. We will be referring to this name
(connbundle1) in the deployment step.

Click Next.

o) IMS SOAP Gateway - Create New Service Interface (bottom-up)

IMS SOAP Gateway Web Service Provider

Specify properties For defining the Web service to IMS S0AP Gateway, The IM3
Correlator File is used with the IMS SOAP Gateway deployment ukility,

E IM5 SOAP Gateway Correlator File

Specify service identification properties

SOAPACKon: | urniPHEKRE

File container: | jPhoneBookService

File name: PHEK %% Ll

Specify IMS Connect inkeraction properties

Transaction code: TWTHO
Inbound connection bundle: | connbundlel

Inbound TRIPE name:

Socket timeout: 10000 (in milliseconds)
Execution Limeout: 5000 {in milliseconds)
LTERM narne:

@ [ <Back | Mextf&J[ Finish || cancel

Figure 4-24 IMS SOAP Gateway generation properties
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21.You will now arrive at the “File, data set or member selection” pane. Make
sure that the following are specified:

— In the XML Converters tab, use the defaults, as shown in Figure 4-25.

\;‘) IMS SOAP Gateway - Create Mew Service Interface (bottom-up)

File, data set, or member selection

Select the source and targets For the ‘Web Services enablement arkifacts,

B #ML Converters | =] wsDL and %S

-

Select targets For the XML consersion programs

Converter file conkainer: IPhoneBookServiceny

Converter driver File name: PHEK R .chl
Inbound Converter File name: PHEKX XD .chl
Cutbound Converter file name: | PHBEXED .chl

Generate all ko driver

[CJorverwrite files withouk warning

l Eq:%sh I ’ Cancel

Figure 4-25 XML Converters tab
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— Inthe WSDL and XSD tab, use the defaults also, as shown in Figure 4-26.

\;) IMS SOAP Gateway - Create New Service Interface (bottom-up)

File, data set, or member selection

Select the source and targets For the Web Services enablement artifacts.,

] #ML Converters | =1 W3DL and xS0

Select targets for the service inkerface definitions

Interface file container: | JPhoneBookServicexs
WSDL file name: PHEK: asdl
Inbound %50 file name: | PHEKKKI Jxsd
Cukbound X350 File name: | PHEKXXO Jisd

[ overwrite Files withaut warning

| [Finish H Cancel

Figure 4-26 WSDL and XSD tab

Click Finish. We now have various .xml, .wsdl and .xsd files generated in the
workspace. The components of the Web Service have started to exist now:

— The PHBKXX.wsdl file contains the bindings and other artifacts of the Web
Service. You can take a look at it by just right-clicking it.

— The PHBKXX.xml file is the correlator file. It contains the codepage
definitions and other artifacts that you entered when generating the Web
Service.

— The PHBKXXD.cbl file is the driver and runtime XML conversion program.
It is a full-size COBOL program generated by the tooling.

— The two .xsd files represent the input and output message structures.
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4.5 Deploying the service using the IMS SOAP Gateway
Deployment utility

Now that all artifacts have been generated, we are ready to deploy the Web
Service to the IMS SOAP Gateway on z/OS. To be able to use the IMS SOAP
Gateway on z/OS, certain configuration steps are required on z/OS, in the IMS
SOAP gateway and IMS Connect. We will not discuss those here and refer you
to the IMS documentation at:

http://publib.boulder.ibm.com/infocenter/dzichelp/v2r2/topic/com.ibm
.etools.soapl0.doc/soapoverview.htm

This is an outline of the steps to be performed to deploy the Web Service:

1. Store the .wsdl file and .xml files on z/OS in the required subdirectories.

2. Invoke the shell script of the deployment utility on z/OS.

3. Use the IMS SOAP Gateway admin console to verify the successful
deployment of the Web Service.

4.5.1 Uploading generated artifacts to z/0S

In the next step, the IMS SOAP Gateway required artifacts are made available
on z/OS. The IMS SOAP Gateway on z/OS has a UNIX directory structure, as
shown in Figure 4-27.

EUID=15 fusr/lpp/ims/imssoap/
Type ilename
Dir
Dir A
Dir _uninst
Dir bin
Dir deploy
Dir docs
Dir IBH
Dir java
File Java_Compatible.gif
Dir license
File notices.html
File readme.html
Dir server

Figure 4-27 IMS SOAP Gateway on z/OS directory structure

» The deploy directory contains the deployment utility.

» The server/webapps/imssoap/wsd1 directory contains the .wsdl files of the
deployed Web Services.
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» The server/webapps/imssoap/xml directory contains the .xml (correlator) files

of the deployed Web Services.

Proceed as follows:

1. Create a new connection in RDz for the z/OS system that runs the IMS SOAP
Gateway. In the Remote Systems view, right-click Connection — 2/OS and
select New Connection from the pop-up menu, as shown in Figure 4-28.

E_tﬁ Mew Conneckion

o4

"'Ei:x: a I Mew Conneckion. ..

E’ Local

Figure 4-28 Creating a new connection to z/OS

Properties

2. Inthe next pane, fill in a connection profile name, for example WTSCZ1. Click

Next.

3. In the Remote z/OS System Connection pane, fill in the fields as shown in
Figure 4-29. Make sure you use your own hostname. Click Next.

- x
Remote z/05 System Connection
Define connection information :k
Farent profile; 1ITSO pokipsi IMS j
Connection name: | wisczl,itso.ibm, com
Host name: j

Description: |

v \erify host name

(7) < Back: | Kot > | Finish I Caniel
Mg

Figure 4-29 Filling in the connection details
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. In the JES pane, for the JES Job Monitor Port field, ensure that the port field
is set to the value as specified by your systems programmer and click Next.

. In the MVS Files pane, ensure that the Daemon Port field is set to the value

specified by your systems programmer and click Finish.
6. Inthe USS files pane, leave the details and click Finish.

E_ﬁ? MNew Connection
-4 zos...
- AL,

; #-El Local...

E Local

o i e
Mew
a0 Inka
Go To

EOpen in Mew Windaw
[ show in Table

~Refresh

1 Rename. ..
=|Copy

wtMove...

¥ Delete. ..

ﬁ} ave Up
-‘ [awe Do

ok Offline

E swords

Host Connection Emulator Suppork

Froperties

Figure 4-30 Connect to the z/OS host
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7. Right-click the new connection you just defined and select Connect from the
pop-up menu, as shown in Figure 4-30.
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8. In the next pane, specify your z/OS user ID and password, as shown in
Figure 4-31.

x

System type! 2[0S
Hosk nare:  WTSCZ1ITSOLIEM, COM
Lser 1T | 1500
Password: | R
[~ Save user ID

[ Save passward

QK[_\ I Cancel |

Figure 4-31 Entering user ID and password

Once you are connected you can navigate through the z/OS assets in a
“graphical” way, by expanding or collapsing folders in the tree in the Remote
Systems view. See Figure 4-32.

—_—

£ 3§ 2B &° =0

=l

- bin
H-C0 dev
-0 ek
-0 krbs
+- lib

[ opt
[+ samples
B0 SYSTEM
#-C tmp
+-0 u
[+ ust

B-C0 var

-0 wass1config
-0 webSphereal
#-C0 wehSphereaz
£
£
£
L

H- WebSphereZ11
H- WebSphersZ12
H- wWebSphersZ13

Ll

Figure 4-32 Navigating z/OS
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The next step is to upload the required artifacts from the RDz workbench to
the z/OS host. We will do this by dragging and dropping files from the z/OS
Projects Outline view to the Remote Systems view. The first one we will do is
the .wsdl file.

In the next steps we will make sure that the files are transferred in the correct
mode:

— The .wsdl file needs to be transferred in binary mode (while the default in
RDz is text).

— The .xml file also needs to be transferred in binary mode.
9. Select Window — Preferences to open the RDz preferences pane.
10.Expand Remote systems and click Files.

11.In the File types, scroll down and select .wsdl. Click the radio button in front
of Binary in the File Transfer Mode section. Click Apply.

Perform the same for files with file type .xml, because we need to transfer an
.xml file later, too.

When you have finished, click OK. See Figure 4-33 on page 172.
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Figure 4-33 Changing the file transfer mode of the .wsdl file
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12.In the Remote Systems view, expand wtscz1.itso.ibm.com — USS Files —
Root — usr — Ipp — ims — imssoap — server —» webapps — imssoap.
In the z/OS Projects view, highlight the PHBKXX.wsdl file. See Figure 4-34.

13.Drag and drop the PHBKXX.wsdl file from the z/OS Projects view onto the
wsdl directory in the expanded subdirectory in the Remote Systems view.
This will cause the .wsdl file to be uploaded from the workbench to the
physical UNIX directory on z/OS.

14.In the z/OS Projects view, highlight the PHBKXX.xml file. Drag and drop the
PHBKXX.xml file from the z/OS Projects view onto the xml directory in the
expanded subdirectory in the Remote Systems view. This will cause the .xml
file to be uploaded from the workbench to the physical UNIX directory on
z/OS.
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Figure 4-34 Workbench just before dragging and dropping the .wsdl file
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4.5.2 Deploying the wsdl to the IMS SOAP Gateway on z/0OS

Now, you will need to log on to the z/OS system to start the IMS SOAP Gateway
dialog under UNIX System Services. We will execute those tasks using the host
emulator support in RDz.

1. Start a USS shell. Right-click USS Files under the wtscz1.itso.ibm.com
connection in the Remote systems view and select Launch Shell from the
pop-up window, as shown in Figure 4-35.

-

' Remote Systems X Team|
£ &
_u? MNew Connection
=Bl Lacal
Eﬁﬁ whscz1,itso.ibrm, com
-G JES

BTy MY Files
----- E TS0 Commands
BT @m
_ﬁp Mew L4
}:p Go Into
g Go To »

55 i §
EE Open in Mew Window
& show in Table

Wark with r

@ Refresh

Disconnect
Clear Passwo

Host Connection Emulator Support

Properties

Figure 4-35 Starting a USS Shell

You now see a new window at the bottom of the workbench with two sections:
— Command Shell - Running

— Command

Commands are typed in the Command section.

2. To be able to better view the shell and the menu of the IMS SOAP Gateway
deployment utility, resize the shell window or just maximize it by clicking the
maximize icon in the upper-left corner, as shown in Figure 4-36.
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Figure 4-36 Maximizing a window in RDz

3. Switch the directory to /usr/1pp/ims/imssoap/deploy, by entering the
command cd /usr/1pp/ims/imssoap/deploy in the Command section. Press
Enter. See Figure 4-37.

em Mapping | Remok tern Details | Mavigator @ --!-

Jibrm.cam

il Il - Running

& =h

B Aufalex/ >

et od Jusr/ lpp/dims/ ims=soap/dep ln:\gri

Figure 4-37 Changing directory
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4. Once switched to the directory, type iogdeploy.sh and press Enter. This
command will start up the IMS SOAP Gateway deployment utility. You will
now be presented with the menu of the IMS SOAP Gateway deployment
utility, as shown in Figure 4-38.

ystem Mapping | Re Detals | Navigator N T

&/ ufalexs>
ed /usr/lpp/ims/ imssoap/deploy
[ /usr/ 1pp/ ins/ inssoap/ deploy) >
1=
imssoap. log iogdeploy. jar iogdeploy.shorig
iogdeploy.bat iogdeploy.sh startup.txe
& /usr/ 1pp/ ims/ imssoap/ deploy/ >
iogdeploy.sh

" Welcome to the IM3 3O0AF Gateway Deployment Utility "

The INS SOAP Gateway Deplovment Utility provides an interactive user interface
with tasks to enable and maintain your IS applications as a Web Service.

To get Help for a particular task, go to the INS SOLP Gateway documentation.
To return to the main menu, type "cancel” at any point.

Enable your IMS application as a Ueh serviee :

Task 1: Enable your INS application as a Web service provider from start to finish
Administrative tasks ( Type "cancel” to return to the main menu) :

Task 2: Start INS SOAP Gateway (not applicable for z/os)

Task 3: Stop INS SOAP Gateway (not applicsble for z/os)

Task 4: Update IMS SOAP Gateway properties

Task 5: Create, Update or View correlator properties for Ueb Service

Task 6: Create, Update, Delete or View connection bundle

Task 7: Deploy the USDL file

Task &: Generate Java client code

Task 9: Undeploy Ueb service

Task 10: Enable your IMS application to access an external Ueb Service

Task 11: Exit deployment utility

Enter your selection here:

Figure 4-38 iogdeploy.sh

5. Choose option 1 by typing 1 in the Command section and press Enter. Option
1 will guide you through all the necessary steps to deploy the Web Service.
When you become more familiar with the deployment utility later on, you may
skip certain options and only execute the options you really need. For this
example, however, we show you the entire sequence of possible options.

6. After having entered option 1, you are asked to supply the name of the .wsdl
file. If you have copied the .wsdl file to the default wsdl directory of the IMS
SOAP Gateway, you only need to supply the name of the file without the full
directory path. Remember that we just did this in step 13 on page 173, so you
only type the name of your .wsdl file (PHBKXX.wsdl) and press Enter.

7. You are now asked whether you want to see all the connection bundles (Y/N).
Answer Y and press Enter. The system will display all available connection
bundles. If you see the connection bundle you want to reuse, you do not need
to create a new one. In our example we are reusing a connection bundle
called connbundle1.
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Note: The connection bundle contains the information about IMS Connect
and the IMS datastore. So, this is an essential piece of information for the
IMS SOAP Gateway.

8. You are now asked whether you want to create a new connection bundle. We
assume you already have a connection bundle defined, so you can answer N
and press Enter.

9. You are now asked to provide the name of the connection bundle to use.
Type the name of the one you want to use and press Enter. In our example,
the connection bundle is called connbundle1.

10.You are now asked whether you want to use an existing correlator file. You
have just copied the .xml correlator file to the default xml directory of the IMS
SOAP Gateway in step 14 on page 173, so you can answer Y to this question.

11.You are now asked to supply the name of the file without the full directory
path. Type the name of your .xml correlator file (PHBKXX.xml) and press
Enter.

12.You are now asked whether you want to view the correlator file. Answer Y
and press Enter. You will now see some of the values that you specified
earlier in the wizards in RDz.

13.The next question is whether you want to deploy the .wsdl file to the IMS
SOAP Gateway. Answer Y and press Enter. If you see the message WSDL
successfully deployed, you can assume everything went OK so far.

14.You are now asked whether you want to generate Java client code to invoke
the Web Service. Answer Y and press Enter. We will use this client code later
to test the Web Service. Also, you can incorporate this client code in a
WebSphere Web application. The Web Service calls are built using the
Apache AXIS framework.

15.You are now asked to enter the location of the client code. Enter a directory of
choice, for example /u/itsoxx, and press Enter. If you see the message
Generation of client code complete, it should be OK.

The client code is generated using the Apache AXIS framework. This
framework provides classes to create a Web Service call.

16.Check your generated client code by browsing the /com subdirectory in the
directory you provided earlier, for example:

/u/itsoxx/com

There should be two new subdirectories now, called PHBKXXI and
PHBKXXO. The PHBKXXI directory contains the class for the input message
and the PHBKXXO directory contains the class for the output message.
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17.Also, check the /files/target subdirectory, for example:
/u/itsoxx/files/target

There should be four new Java classes in this directory. These classes are
required to make a Web Service call, too.

We will use these classes in 4.6, “Testing the Web Service” on page 183.

18.Finally, check successful deployment of your WSDL. Open a browser window
and type in the URL of the IMS SOAP Gateway, for example:

http://<IMS SOAP Gateway address>/imssoap
Click in the left pane on View Deployed Web Services.
Your window should look like Figure 4-39.

43 IMS SOAP Gateway Administrative Console - Microsoft Internet E - N =] 3]
File Edit ‘iew Favortes Tools  Help J ;,'
A 3 e =\ L
O Back - O - IJ Igl Tul | - Search . Favorites { | 1 =
Address I@j http:ffwtsczl.itso,ibm, com: 8080fimssoap] j Go | Links **
IMS SOAP Gateway Administrative Console
IMS SOAP Gateway .
Version 9.2.1 Deployed Web Services
‘S’ie"‘f Deployed jzh The following are a list of Weh Services deployed on IMS SOAP Gatewvay server. Click the link to vievy the
2ervices WSDL file for the Wieb Service
'Weh Service Hame
IMES0APNPPOH
PHEH POt
IMEPHEHPort
2 | hikkpe ) fwkscz 1. kso. b, com: B080fimssoap) servlet [ IMSSOAPServiet l_’_ l_’_ # Internet S

Figure 4-39 IMS SOAP Gateway admin console
19.1f you click a Web Service, the WSDL will be displayed.
4.5.3 Deploying and compiling the COBOL XML converter driver

In the following steps we show how to deploy the driver and runtime XML
conversion program (PHBKXXD.cbl) to z/OS. There are two steps to perform:

178 Integrating Back-end Systems with WebSphere Application Server on z/OS through Web Services



1. Copying the COBOL source program to z/OS.

. Compiling the program on z/OS, resulting in a COBOL load module.

This load module will be placed in a load library that is concatenated in the
STEPLIB of the IMS Connect startup PROC. This data set has to be
APF-authorized.

Execute the following steps:f you are not connected or lost your connection,
reconnect, as explained in 7 on page 169.

. Type in your user ID and password, when prompted, as explained in 8 on
page 170.

. Expand wtscz1.itso.ibm.com — MVS Files — My Data Sets (ITSOXX.*). In
your case you would use your own hosthame and you would see your own
HLQ in the My Data Sets folder.

. Highlight the COBOL XML conversion program (in our case PHBKXXD.cbl) in
the z/OS Projects View and drag/drop it onto the IMS COBOL source data set
you will be using on z/OS in the Remote Systems View, as shown in

Figure 4-40 on page 180.
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Figure 4-40 RDz workspace before dragging and dropping the PHBKXX.cbl file
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At this point the COBOL source is in the IMS COBOL data set and we will
now compile the COBOL source to a load module. A traditional way of doing
this is by logging on to TSO and submitting the compile JCL from TSO.
However, you can also submit the JCL from RDz and view the JES output in

RDz.
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6.

In the Remote Systems View, expand your IMS JCL data set under the My
Data Sets (ITSOXX.*) folder. Right-click the compile JCL member you have

set up before and from the pop-up window select Submit, as shown in
Figure 4-41. An example of the compile JCL is included in the additional

material of this book.
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Figure 4-41 Submitting the IMS SOAP compile job

7. You will now see a message window, telling that the job is submitted. Click
OK in this window. See Figure 4-42.

& Job submission confirmation

Feroke Systems view bo view its oukput,

x|

\ij) JI0ED3418 has been submitked bo host whscz1 .ikso.ibm. com. Use JES on the
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Figure 4-42 Job submitted
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8. After one or two minutes, your job output should be ready. In the Remote
System View, expand wtscz1.itso.ibm.com — JES — My Jobs and check
whether you already see the job output.

Note that the window does not refresh by itself; you need to refresh the folder
contents by right-clicking JES and selecting Refresh from the pop-up
window.

9. If you see your job output, double-click it. A text editor window now opens
showing you the job output. The return codes of both steps (compile and
link-edit) should both be 0. See Figure 4-43 on page 182 for a snapshot of
your workbench.
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Figure 4-43 Viewing the job output of the IMS SOAP compile job

What did we accomplish so far?

» We have copied the .wsdl, .xml correlator file and COBOL XML converter
driver program to z/OS.

» We deployed the Web Service to the IMS SOAP Gateway using the IMS
SOAP Gateway deployment utility.

» We compiled the COBOL XML converter driver program and created a load
module residing in the STEPLIB of the IMS Connect address space.

In the next section we will create a Java client program driving a Web Service
request to the newly deployed Web Service.
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4.6 Testing the Web Service

In this last step we assemble a small Java client program to invoke the Web
Service we just deployed to z/OS. We will use the client code generated in step
14 on page 177 and 15 on page 177. Also, you can use this client code to include
in a WebSphere application making the call to the IMS Web Service.

The Java client classes on z/OS have been generated using the Apache AXIS
framework. The steps for creating the Java client program are:

1.

o~ 0N

Copy the generated Java client classes from z/OS to the Java Project in the
RDz workbench.

Create a Java Project in RDz.

Add the Apache AXIS framework to the Java Project.
Create the Java main program to call the Web Service.
Execute the Java main program.

Proceed as follows:

1.

2.

Open the Java perspective by selecting Window — Open Perspective —
Other — Java.

Create a Java Project by selecting File - New — Project. In the Select a
wizard pane, select Java — Java Project and click Next. See Figure 4-44 on
page 184.

Chapter 4. Accessing IMS transactions as Web Services 183



ﬂ

Select a wizard

_'\‘;«

Create a Java project

Wizards:

| tvpe Filker text

B2 Eclipse Modeling Framework. ;I
= EX®

(= EMFT JET TransFormatians

= Enterprise Service Tools

# Java Project from Existing Ant Buildfile
(= Jython

B Plug-in Development

(= sIP

#H-[= Uss

= weh

[#-(= Workstation COBOL ar PLIT
= 2jos

= Cther

= Examples

L]

[~ Show &l Wizards.

@ < Back I fext > I Firishy I Cancel
ly

Figure 4-44 Create a new Java Project wizard
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3.

In the next pane, enter the name of the project and leave the defaults for all

other fields. See Figure 4-45.

T x
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Figure 4-45 Enter the name of the new Java project
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4. In the Java settings pane, click on the tab Java libraries, as shown in
Figure 4-46.

x

Java Settings —
Define the Java build settings.
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MlExt = | Finish I Cancel

Figure 4-46 Java settings - libraries

As we have explained earlier, the client stubs generated by the IMS SOAP
Gateway deployment utility use Apache AXIS classes to execute a Web
Services call. Because we will be creating a stand-alone Java client program
in RDz that will use those stubs, you need to add the Apache AXIS libraries to
the build path of this project in order to compile the Java client program
without errors. The libraries needed are shown in Table 4-1 on page 187.
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Table 4-1 List of jars to successfully compile

Jar name

axis.jar

jaxrpc.jar

commons-discovery-0.2.jar

commons-logging-1.0.4.jar

saaj.jar

webserviceutils.jar

wsdl4j-1.5.1 jar

These jars are available in the RDz install folder plugin for AXIS.

Click Add External JARs. This brings up a JAR selection window in which
you can select the JARs to add. In our case, the JARs that we are looking for
all live in the C:\Program Files\IBM\SDP70Shared\plugins directory. Select
org.apache.axis_1.3.0.v200608161946, as shown in Figure 4-47. Click
Open.
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i

Figure 4-47 Selecting the Apache AXIS libraries
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6. In the next pane, select lib.

7. In the next pane select the files as highlighted in Figure 4-48. Click Open.
Five of the seven required jar files have now been added to the Java build
path.

Look in: | 5 ib 2 e N s e

File name: I"wsdl4i-1.5.1.iar" “ariz.jar "commaons-dizcover j Op
Files of type: I"_iar;".zip j Cancel |
F

Figure 4-48 Selecting Apache AXIS libraries (2)

8. Now you need to add the two remaining jar files to the Java build path. In the
Java settings pane, click Add External JARs again. This brings up the JAR
selection window again in which you can select the JARs to add. In our case
the webserviceutils.jar lives in the C:\Program
Files\IBM\SDP70Shared\plugins directory. Select
org.eclipse.jst.ws.consumption_1.0.104.v200704182024, as shown in
Figure 4-49. Click Open.
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9.
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org.edipse.test, source_3,2.0,+20060220
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File name: I j Dﬂfn I
Files of type: I".iar;".zip j Cancel |
P

Figure 4-49 Selecting webservicedutils.jar file

Loak in: IIEJ olg.eclipse.ist.ws.consumption_‘l.D.1Dd.v200?j e Ij == G-

2=

E
WSC.jar

File marne: Iwebserviceutils. jar j o Dﬁ I
Filez of tppe: I". jar” zip ﬂ Cancel |

P

Figure 4-50 Selecting webserviceutils.jar file (2)
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10.The last jar file to be added is commons-logging-1.0.4.jar. In the Java settings
pane, click Add External JARs again. This brings up the JAR selection
window again in which you can select the JARs to add. In our case,
commons-logging-1.0.4.jar lives in the C:\Program
Files\\BM\SDP70Shared\plugins directory. Select
org.apache.commons_logging_1.0.4.v200608011657, as shown in
Figure 4-51. Click Open.

A | 2 x|
Lack in: I&}plugins j Q T e M-

[=hcom.ibm.xtt,xsl.core_7.0.0.v200610231252
)com,rational.clearcase, ackivities_7.0.0, 200609264
) com.rational clearcase, help_7.0.0, 200609264
[C“hcom.rational.clearcase_7.0,0, 200809264

) lpg.lpgiavaruntime_1.0.0.v20061 1021504
[jorg.apache.ant_1.6.5
[T)org.apache,axis_1.3.0.v200603151946
[“horg.apache.batik.pdf_1.6.0,v20060623-1511
[)org.apache.batik_1.6.0,v20060613-1220
[horg.apache.batik_1.6.0,v20060623-1511
[ “horg.apache.cactus_1.7.2.v200606181221
El:lr'lzl.-EIFI-EIIIth.l:IIIITII'I'IIIII'IS_R;IEI“'II;I_I 0,4 0w 2006050
[)org.apache.jakarka_loghi 1,2.8.v200607172048
\_jorg.apache.ucene_1.4, 103, 20060601
org.apache.muse_2.0,0,v200609171514

[

File rame: I j Open

i
Files af type: I"_iar;"_zip j Cancel /l
]

Figure 4-51 Selecting the commons-logging.jar file

11.In the next pane, select lib.
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12.In the next pane select the file as highlighted in Figure 4-52. Click Open. All
required jar files have now been added to the Java build path.

Leakin: [ Ib 2 I s s e

File name: Icommons-logging-'l 0.4 jar j
=l

Files of type: I". jar;”.zip

Opey
Cancel |
¥

Figure 4-52 Selecting the commons-logging.jar file (2)

13.Back in the Java settings pane, you should now see the complete build path
for the client program that we will create in the next steps. See Figure 4-53.
Click Finish. If you see a message box asking you to open an associated
perspective, click Yes.
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x

Java Settings »
Define the Java build settings.

[ Source | = Prajects B Libraries | & Grder and Expart ]
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§. axis.jar - CiProgram FilestIEMVSDPTOSharedipluginstorg. a Add JARs. .. |
;- commons-discovery-0,2,jar - CHProgram Files\IBMSDPT0S -
;- commons-logging-1.0.4.jar - C:YProgram Files\IEM,SDP70SI i..'ﬁ‘dd External 4R
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& saai.jar - C:\Program Files\IBM\SDP70Shared\pluginsiarg. 2
§. webserviceutils. jar - C:\Program Files\IEM\SDP7OShared)pl Add Library. .., ‘
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F— . . Add Class Folder, .. l
[#~By JRE Swskem Library [jdk]
Edit... J
Remave |
J6R File... |
< | i
(7} <= Back Mexk = | ﬁ'pish Cancel

Figure 4-53 Java settings with complete Java build path

We now import all required client classes that were generated previously on
z/OS by the IMS SOAP Gateway deployment utility. You will use the Import
function in RDz to directly import them from the z/OS USS file system into
your new Java project.

14.Create a source folder in the PhoneBookClientXX project to hold the imported
Java client classes (which are in source format). Right-click
PhoneBookClientXX and select New — Source Folder from the pop-up
window, as shown in Figure 4-54.
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Figure 4-54 Creating a new source folder
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15.In the next pane, only enter a name (src) in the Folder name: and click
Finish. See Figure 4-55.

4P New Source Folder

X

Browse. .,
Brawse. ..

Source folder

Add a new source Folder.

Project name; | PhoneBookiCliznty

Folder name: | src|

[~ Update exclusion filters in other source Folders bo solve nesting

! Zancel |

Figure 4-55 Entering a name for the new source folder

16.If not open yet, open the z/OS Projects view by selecting Windows — Show
View — Other. Expand Remote Systems and select Remote Systems from

the list in the pop-up window. This brings up the Remote Systems view again
with the connection to the wtscz1.itso.ibm.com system.

17.In the Remote Systems views, right-click wtscz1.itso.ibm.com and select

Connect from the pop-up window?. Use your user ID and password to log in
again.

18.In the Package Explorer view, expand the PhoneBookClientXX project,
highlight the src folder and right-click it. Select Import from the pop-up

window. In the Select pane scroll down and expand Other. Select Remote
file system, as shown in Figure 4-56.

3 RDz remembers which was the last system you were logged into. So, usually RDz will automatically

try to reconnect to the wtscz1.itso.ibm.com system after you open the z/OS Projects perspective and
you will get the login window directly.
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Figure 4-56 Selecting Remote file system for import
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19.In the next pane, the Remote file systems pane, click Browse. Expand
wtscz1l.itso.ibm.com — / — u. Highlight your home directory (itsoxx), into
which you earlier generated your client classes (refer to step 15 on page 177).
Click OK. See Figure 4-57.

_x_l

select a folder

| fufitsooi

=B Local
Eﬂﬁ wiscz1,itso,ibm.com
#-0 in
- dev
- ete
B0 krbS

L

~]

[:}OK Details == 1 Cancel |

Figure 4-57 Selecting your home directory in the Remote file system
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20.In the next pane, on the left, expand your home directory. In the directory tree
that opens, check files and com. Leave the default for all other values in this
pane. Click Finish. See Figure 4-58.

x
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Import resources From a remote file syskem, ‘\—‘
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Ef =g 5001 O ¥ mMsPHEE.wsdl -]
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- [ = com O [V MsPHEKEIndingStub. java
- [ = Files O )] MsPHEKPOr Type. java
---I:IIB- IMSPHEKI O V] MsPHEESErvice java
(- MSPHEKO 3 [J] tMSPHEEServiceLocator, java
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(@ < Back Mext = | ﬁ'nish I Cancel

Figure 4-58 Selecting packages to import
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21.You now have three new packages in the src folder of your
PhoneBookClientXX project, as shown in Figure 4-59.

=23 PhaneBockdlientix

=52 src
= com.PHBKXEL W, schemas, PHBEXRIInterface

=4I INPUTMSG. java

-3 INPUTMSG
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=-4J] OUTPUTMSGE. java

-9 OUTPUTMSG

= files.target

+-[J] CalPhoneBookService.java

#-yJ| PHEKXXBIndingStub. java

F-[J] PHBERHPOr TyDE. java

+- [J] PHBKRXService. java

=11 PHBEX#ServiceLocator, java
=i JRE System Library [jdk]
= wsdl4j-1.5.1.jar - C\Program Files\IBM\SDP70Shared)plugins\org. apache .axis_1.3.0.+200605161 2464 ib
= axis.jar - C:\Program Files\IBM,SDP70Sharedipluginsiorg.apache. axis_1,3.0,%2006051619461)ib
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-

Figure 4-59 PhoneBookClientXX project after import
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22.Expand the PhoneBookClientXX — src folder and highlight the files.target

package. Right-click it and select New — Class, as shown in Figure 4-60.
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Figure 4-60 Creating a new Java class

23.In the New Java Class window, specify:
— CallPhoneBookService in Name:
— Check Public static void main.
— Leave all other values default.
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as shown in Figure 4-61. Click Finish.

&b New Java Class

Java Class

Create a new Java class,

Source Folder: | PhoneBookClisntys/src Erowse..,

Package: | files.karget Browse..,
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™ Generate comments

‘
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Figure 4-61 New Java Class settings

24.An editor window will now open with an empty class. Add code to this class
similar to what is shown in Example 4-2.

Example 4-2 CallPhoneBookService Java main program

package files.target;
import java.rmi.RemoteException;
import javax.xml.rpc.ServiceException;

import com.PHBKXXI.www.schemas.PHBKXXIInterface.INPUTMSG;
import com.PHBKXXO0.www.schemas.PHBKXX0Interface.QUTPUTMSG;
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public class CallPhoneBookService {

/‘k‘k
* @param args
*/
public static void main(String[] args) {
// TODO Auto-generated method stub
try {
PHBKXXBindingStub stub = (PHBKXXBindingStub) new
PHBKXXServiceLocator()
.getPHBKXXPort () ;
INPUTMSG input = new INPUTMSG();

try {
input.setIn_trcd("IVTNO");
input.setIn_cmd("DISPLAY");
input.setIn_extn("");
input.setIn_namel("LAST1");
input.setIn_name2("");
input.setIn_zip("");

OUTPUTMSG out = stub.PHBKXXOperation(input);
System.out.printin("Message:" + out.getOut_msg());
System.out.printIn("Namel:" + out.getOut_namel());
System.out.printin("Name2:" + out.getOut_name2());
System.out.printIn("ZIP:" + out.getOut_zip());
System.out.printin("Extension:" + out.getOut extn());

} catch (RemoteException e) {
// TODO Auto-generated catch block
e.printStackTrace();

}

} catch (ServiceException e) {
// TODO Auto-generated catch block
e.printStackTrace();
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25.Now save the Java class and you are ready to run the program. Right-click
the CallPhoneBookService class and select Run As — 2 Java Application
from the pop-up window, as shown in Figure 4-62.
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Figure 4-62 Running the Java main client program
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26.The console window in RDz will now open to show you any errors and/or the
output, as shown in Example 4-3.

Example 4-3 Output from the main program

Sep 26, 2007 3:48:46 PM org.apache.axis.utils.JavaUtils
isAttachmentSupported

WARNING: Unable to find required classes (javax.activation.DataHandler
and javax.mail.internet.MimeMultipart). Attachment support is disabled.
Message:ENTRY WAS DISPLAYED

Namel:LAST1

Name2:FIRST1

ZIP:D01/RO1

Extension:8-111-1111

4.7 Additional material

Table 4-2 describes the additional material supplied with this book. Refer to
Appendix B, “Additional material’ on page 397 for download instructions.

Table 4-2 Supplied material

Name Purpose

PhoneBookPI.zip The PIF file consisting of the PhoneBookService z/OS
local project and PhoneBookServiceClient java project

IMSPHBK.cbl The PhoneBook input/output cobol structure

COMPPHBK jcl JCL to compile the generated XML adapter
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Accessing a Web Service in
WebSphere Application
Server from CICS

This chapter describes a scenario in which CICS is the Web Service requester
and WebSphere is Web Service provider. We go through the tasks required to
deploy a CICS application as a Web Service requester and make an outbound
call to WebSphere. The chapter is organized into the following sections:

» Planning a Web Service requester application

» CICS resource definitions for the Web Service requester
» Creating the requester application from a WSDL

» Testing

» Supplied material
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5.1 Planning a Web Service requester application in
CICS

When CICS is the service requester, it performs the following operations:
1. Builds a request using data provided by the application program.

2. Sends the request to the service provider.

3. Receives a response from the service provider.

4

. Examines the response, and extract the contents that are relevant to the
original application program.

5. Returns control to the application program.

For this example we used WebSphere Developer for System z Version 7 (WDz)
to generate the mappings between the COBOL data structures and the Web
Service provider's SOAP messages, but you could also use the newer version of
this tool: Rational Developer for System z Version 7.1. This tool provides a rapid
deployment of many applications into a Web Services setting with little or no
additional programming. And when additional programming is required, it is
usually straightforward, and can be done without changing existing business
logic. The capabilities of this tool are described in detail in Chapter 2, “Accessing
CICS from WebSphere using Web Services over HTTP” on page 3.

Figure 5-1 shows a typical application partitioned to ensure a separation
between communications logic and business logic or presentation logic.
Following this practice will help you to deploy new and existing applications as a
Web Service requester in a straightforward way. In our example, the WDz tooling
will generate the COBOL program named CUSTOMER that corresponds to the
Communications logic piece.

CICS TS
Business EXEC CICSLINK  Communications
) . Server
logic logic
FINDCUST CUSTOMER

Figure 5-1 CICS application partitioned into communications and business logic
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As a client requester, there is no business logic, but there is presentation logic
(FINDCUST) to show the output values from the Web Service on the screen. The
FINDCUST program sends a 3270 BMS map used to request a customer
number. If the customer number is valid, FINDCUST then invokes another
COBOL program named CUSTOMER using an EXEC CICS LINK via the CICS
COMMAREA. The CUSTOMER program receives the customer number,
populates the Web service request with that number, invokes the Web Service
using the EXEC CICS INVOKE WEBSERVICE command and sends the Web
Service response data results retrieved back to the COMMAREA. When
FINDCUST receives control, it displays the data on the 3270 screen.

5.1.1 Error Handling

If your service requester application receives a SOAP fault message from the
service provider, you need to decide how your application program should
handle the fault message. CICS does not automatically roll back any changes
when a SOAP fault message is received.

5.2 CICS resource definitions for Web Services
requester

The following CICS resources support a Web services requester in CICS.

5.2.1 PIPELINE resource

A PIPELINE resource definition provides information about the message handler
programs that act on a service request and on the response. Typically, a single
PIPELINE definition defines an infrastructure that can be used by many
applications. The information about the message handlers is supplied indirectly.

The PIPELINE specifies the name of an HFS file that contains an XML
description of the handlers and their configurations. PIPELINE resources are
defined for Web Service requesters and Web Service providers. A PIPELINE
resource that is created for a Web Service requester cannot be used for a Web
Service provider, and vice versa.

The two types of PIPELINE are distinguished by the contents of the pipeline
configuration file that is specified in the CONFIGFILE attribute: for a service
provider, the top level element is <provider_pipeline>; for a service requester it is
<requester_pipeline>.
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Example 5-1 Example of a configuration file for a service requester pipeline

<?xml version="1.0" encoding="EBCDIC-CP-US"?>
<requester_pipeline
xmins="http://www.ibm.com/software/htp/cics/pipeline"
xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="http://www.ibm.com/software/htp/cics/pipelinereques
ter.xsd ">
<service>
<service_handler_list>
<cics_soap_1.1 handler/>
</service_handler_Tlist>
</service>
</requester pipeline>

The <cics_soap_1.1 handler> indicates that the terminal handler of the pipeline
is the CICS-supplied handler program for SOAP 1.1 messages. For a detailed
explanation of the pipeline definition and the configuration file structure, refer to
Implementing CICS Web Services, SG24-7206 at:

http://www.redbooks.ibm.com/redbooks/pdfs/sg247206.pdf

5.2.2 WEBSERVICE resource

A WEBSERVICE resource definition defines aspects of the runtime environment
for a CICS application program deployed in a Web Services setting. Although
CICS provides the usual resource definition mechanisms for WEBSERVICE
resources, they are typically created automatically from a Web Service binding
file when the PIPELINE’s pickup directory is scanned. This happens when the
PIPELINE resource is installed, or as a result of a PERFORM PIPELINE SCAN
command.

The attributes applied to the WEBSERVICE resource in this case come from a
Web Services binding file, which is created by the WDz tooling. The information
in the binding file comes from the Web Service description. A WEBSERVICE
resource that is created for a Web Service requester cannot be used for a Web
Service provider, and vice versa. The two sorts of WEBSERVICE are
distinguished by the PROGRAM attribute: for a service provider, the attribute
must be specified; for a service requester it must be omitted.

5.2.3 Web Service binding file

A Web Services description contains abstract representations of the input and
output messages used by the service. When a Web Service provider or Web
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Service requester application executes, CICS needs information about how the
content of the messages maps to the data structures used by the application.
This information is held in a Web Service binding file.

At runtime, CICS uses information in the Web Service binding file to perform the
mapping between application data structures and SOAP messages.

5.3 Creating a Web Service requester application from a
WSDL

We make use of an existing Web Service already deployed to the WebSphere
z/OS environment. In our example, the WSDL endpoint is located at:

http://wtsczl.itso.ibm.com:8108/CS/services/CS/wsd1/CS.wsdl

Figure 5-2 on page 210 shows the entire WSDL with the request, response and
end-point marked. The request takes in a value for customer ID and the response
will have all the details of the customer that correspond to the input request
customer ID. The next step is to generate the driver template, input and output
convertors, and the CICS required resource file (*.WSBind).
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<%ml version="1.0" encoding="UTF-8" 7=
- <wsdl:definitions targetNameszpace="urn:example” xmins:dsc="http:/ /ibm.com/datatools/dsws/ config"
xmins:http="http:/ /schemas.xmlsoap.org/wsdl/http/"
xmins:mime="http:/  schemas.xmlsoap.org/wsdl/ mime/"
wmins:zoap="http:/ /schemas.xmlsoap.org/wsdl/soap/" xmins:tns="urn:example"
xmins |="http:/ /schemas.xmlsoap.org/wsdl/" xminz:xsd="http:/ /www.w3.0rg/2001/XMLSchema"=
- «wsdlitypes=
- «zchema targetNamespace="urn:example" xminz="http:/ /www.w3.0org/2001/XMLSchema">
- <element name="getCustomerbyID"=
- <complexType= -
- <sequUEnce:
<element name="CUST_NO" type="xsd:int" /= REQUEST
</sequence>

< fcomplexType= >
</element> < i
- «zelement name="getCustomerbyIDResponse">
- zcomplexType=
~ esequences RESPONSE
<glement name="CUST_ND" type="xsd:int" />
<element name="CUST_LN" type="xsd:string" />
<element name="CUST_FN" type="xsd:string" /=
<element name="CUST_ADDR1" type="xsd:string" /=
«element name="CUST_CITY" type="xsd:string" />
«element name="CUST_ST" type="xsd:string" /=
«element name="CUST_CTRY" type="xsd:string" />
<element name="DEPT" type="xsd:string" /=
</sequence>
</complexType=
</element=
</schemax
</wsdl:types=
+ «wsdl:meszage name="getCustomerbyIDSoapInput"=
+ «wsdl:meszage name="getCustomerbyIDSoapOutput’=
+ «<wsdl:portType name="C8"=
+ «wsdl:binding name="C8" type="tns:C8"=

- =wsdl:service name="C8">
- «wsdl:port binding="tns:C8" name="C8"= 4\ID-PO|NT
<zoap:address location="http:/ /wtsczl.itso.ibm.com:8108/C5/services/CS" /=
</wsdl:port=

iservices
</wzdl:definitions=

Figure 5-2 The WSDL from the Web Service provider

The tasks that we perform for this example are:

1. Creating a project in WDz to hold all the artefacts (“Creating a WDz Web
Services for CICS project” on page 211)

2. Importing the WSDL into a WDz Web Services for CICS project (“Importing
the WSDL of Web Service to be called” on page 212)

3. Generating the Web Service artifacts and code (“Generating the Web Service
artefacts” on page 214)

4. Creating the CICS requester PIPELINE (“Creating the CICS requester
pipeline” on page 220)
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5. Creating the CICS requester Web Service (“Creating the CICS requester
Web Service” on page 222)

6. Modifying the driver and deploying the generated COBOL program to the
CICS transaction server on z/OS (“Modifying the driver and installing the
COBOL programs into CICS” on page 224)

7. Testing (“Testing” on page 232)

5.3.1 Creating a WDz Web Services for CICS project

The first thing to do is to create a project in WDz to hold all the artefacts we will
be importing, creating and generating:

1. Open the EST perspective by selecting Window — Open perspective —
Other and selecting the Enterprise Service Tools in the popup window.

2. Select File — New — Project. Select CICS Web Services Project in the
Enterprise Service Tools section as shown in Figure 5-3. Click Next.

3. In the next window, supply a project name. We use Customer for our
example. Click Next. See Figure 5-4 on page 212.

Select a wizard

Create a new CICS Web Services Prajeck

Wizards:

| bype filter bext

-'---E';- Enterprise Service Tools d

Hics

1 IMS S0AP Gateway Project
so@ Service Flow Project
T S0AP For CICS Project
H-= HATS
- J2EE
[3' Java
[E' Jython
[E' Plug-in Developrient j

[ B = TP T

[ show all Wizards,

CICS ‘Web Services Project

Figure 5-3 New Project wizard
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&b New Weh Services for CICS Project x|

Choose a project name

Press F1 For help on the wizard,

This wizard creates a Web Services For CICS project. ¥ou can use this project to hold Web
Services For CICS application components, You can also use this project as part of a Service
Flow project.

15}; Project name: | Customer

(7) < Back. Mk = | Firf'sh Cancel

Figure 5-4 Project name for the “New Web Servicés for CICS Project” wizard

5.3.2 Importing the WSDL of Web Service to be called

In this section, we import the WSDL.

1. To import the WSDL, click File System and navigate to the location where
the WSDL file is saved. You must change the filter in the Browse window to
*.wsdl in order to locate the WSDL. Click Finish. See Figure 5-5 on page 213

and Figure 5-6 on page 213.
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& New Web Services for CICS Project : x|

Import source files

Impart source Files From the workspace, Filesystem and rerote host

Source files ko impork Impork From:

File System...

Workspace., ..

i

Remote...

Remoyve
[~ Cverwrite exisking resources withouk warning
7 < Back | [dext = I Finish | Cancel
Figure 5-5 Importing the WSDL - Step 1
&b New Web Services for CICS Project x|
Import source files
Import source files from the workspace, filesystem and remote host
Source files bo impork Impork From:

File System... I

Workspace... |
Remaote. .. I

Remowve |

™ overwrite exisking resources without warning

(7) = Back | Mexk = | Finish I Cancel

Figure 5-6 Importing the WSDL - Step 2
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5.3.3 Generating the Web Service artefacts

After having created a project and imported the WSDL, it is time to go through
the generation steps:

1. Right-click the WSDL file and choose Generate Web Services for CICS
resources from the pop-up menu, as shown in Figure 5-7.

=& Customer ‘ ‘

Mew »

‘ [Mew Genetation Properties File
¥ Generate Runtine Code

Qpen
Open With L4
ij Open Welcome Page

= Copy
¥ Delete

< Refrash

!_r' Gengrate Web Services For CIZS resources

Team

I 11

Compate YWith
Replace With
35 outline 52 Web Services

3
3
3
3

Figure 5-7 Invoking the “Generate Web Services for CICS resources” menu
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2. In the Enterprise Service Tools (EST) launchpad window shown in Figure 5-8,

take the defaults and click Start.

E. Enterprise Service Tools Wizard Launchpad = x|

Specify options ko skark a web service wizard

Runtime: I'l.-'l.-'eh Services For CICS j
Scenario:
Conversion bype: IInterpretive “ML Conversion Ll IZ:‘:?:ZI

Scenario descripkion:

Generate a high level language data sktructureds) and runtime specific XML j

message processing From a Web service description. You can use this
option to (1) Create a new service provider application program (2) Expose
an existing application program as a service provider or (3) Conskruck a new ;I

¥ save generakion properties

Skark I Cancel |

Figure 5-8 EST launchpad
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3. In the “Web Services for CICS - Create New Service Implementation
(Top-down)” window, change the Application Type to Service Requestor and
the Program name to Customer. The Service Properties tab has the bindings
that have been defined in the WSDL. In our example, we have only one
binding and we take the defaults as is. See Figure 5-9.

Note: Runtime XML conversion: compiled or interpretive. There are two
types of runtime XML conversion that are provided by Web services for
CICS: interpretive XML conversion (less flexible) and compiled XML
conversion (recommended). When you select either of these two types, the
selection applies to both inbound and outbound XML conversion for the
resulting Web Service provider or requester.

This includes: for inbound XML conversion (conversion of data from XML
format to specific COBOL data structure), the Web Service requester
converts the data in an inbound Web Service response from XML format to
a high-level language data format. For outbound XML conversion, the Web
service requester converts the data in an outbound Web Service request
from a specific COBOL data structure format to XML format. For this
example we choose “Interpretive XML conversion”. Using the interpretive
XML converter has the advantage of freeing CICS Web Service
developers from the task of writing their own XML conversion programs.

DFHWS2LS: WSDL to High Level Language Conversion

Generate high level language structureds) and a web service
binding File From a Web service description.

= application Properties ] 1 Service Properties

Application bype:

Application language: iCOBOL LI
Program narme: I CUSTOMER

Program inkerface: ICHP.NNEL ;I
Container name: I 5

Zhange “W3Eind Preferences... |

(7) = Back I Mexk = I Firish I Cancel |

Figure 5-9 Choosing the Application type and entering the Program name
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4. The next window allows us to specify the Request and Response COBOL file
structure prefixes. Take the defaults as shown in Figure 5-10.

B Web Services for CICS - Create New Service Im'; x|

DFHWSZ2LS: WSDL to High Level Language Conversion
Specifv targets For the WsBind and language structure Files

1 sStructures | = WSBindI = Templatel 1 Propetties

File container: I ICustometfGeneration) Targets
Request file prefix; I iS5l PR, Cpry
FResponse File prefix: I ZSO . cpt

¥ | cverwrite files

7 < Back I Mext = Finish I Cancel |

Figure 5-10 Accepting defaults for the Input and Output COBOL structures

5. Before you click Finish, switch to the template tab in the same window. This
section allows you to specify the name of the COBOL template file that will be
generated. This file will represent the skeleton of the COBOL program that
will make the Web Service call. For this example, we change this to
CUSTOMER as shown in Figure 5-11 on page 218 and then click Finish.
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&b Web Services for CICS - Create New Service I |

DFHWS2LS: WSDL to High Level Language Conwersion

Specify targets For the W3Bind and language structure Files

= Structuresl =1 wseind = Template | = properties

File container: I JCustomer iGeneration)Targets

Template file name: I CISTOMER .chl

¥ | owerwrite Files

7 < Back | Texk = I Finish I Cancel

Figure 5-11 Specifying the Template file name

= L{;E" Cuskamer
EI [& Source
(M CSowsdl —
EI E? Eneration
i K| Conkainer . <ml

Imported WSDL

K| PlatfarmProperties, sl

o ] Servicespecification. xml

=+ Targets

2] caldog
> |=| C5.wshind €—
el CSIOl.cpy #-w-——————
-fm] Cs001.cpy  <a——— COBOL output data structure

*E’l CUSTOMER.chl <@— COBOL template driver program

The WSBIND file
COBOL input data structure

Figure 5-12 Generated artifacts

Figure 5-12 shows all the artifacts generated in the above steps:

» The WSDL file describes the Web Service to the Web Service clients. The
WSDL file is the source document for mapping an XML schema
representation to the COBOL data model.

» The WSBind file is a resource that describes the specifics of the Web Service
to CICS. For example, it contains information about what the system should
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do to convert an input XML document to a COBOL language structure and
what to do to convert the output COBOL data to the output XML document.

CSI01.cpy represents the input COBOL copybook. This contains the
generated request language structure(s) for the WSDL operation
getCustomerbyID. The source is shown in Example 5-2.

Example 5-2 CSI01.cpy source

05 getCustomerbylID.
10 CUSTXNO PIC S9(9) COMP-5 SYNC.

CSO01.cpy represents the output COBOL copybook. It contains the
generated response language structure. The source is shown in Example 5-3.

Note: It is important to examine the generated Input/Output COBOL
structures and make sure the data elements have a one-on-one mapping
with the XML structure. If the Web Service provider were to expose a more
complex, deeply nested XML structure for the request or response, the
tooling may not be able to create appropriate COBOL structures. In
general, it is not best practice for the Web Service provider to have a
complex, deeply nested structure because of performance and
interoperability concerns.

Example 5-3 CSOO01.cpy source

05 getCustomerbyIDResponse.

10 CUSTXNO PIC S9(9) COMP-5 SYNC.
10 CUSTXLN PIC X(255).
10 CUSTXFN PIC X(255).
10 CUSTXADDR1 PIC X(255).
10 CUSTXCITY PIC X(255).
10 CUSTXST PIC X(255).
10 CUSTXCTRY PIC X(255).
10 DEPT PIC X(255).

» CUSTOMER.cpy represents the Web Service requester driver program. In
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this program we populate the request language structure into the SOAP
container, invoke the Web Service, receive the response language structure,
and populate the results back to the COMMAREA. The main pieces of this
driver program are shown in Example 5-4.

Example 5-4 Excerpts of the CUSTOMER.cpy source

* Put Request Language Structure Into SOAP Container
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EXEC CICS PUT CONTAINER(WS-CONTAINER-NAME)
CHANNEL (WS-CHANNEL-NAME)
FROM(LANG-CSI01)

END-EXEC

PERFORM CHECK-CONTAINER-COMMAND

EXEC CICS INVOKE WEBSERVICE(WS-WEBSERVICE-NAME)
CHANNEL (WS-CHANNEL-NAME)
URI (WS-URI-OVERRIDE)
OPERATION(WS-OPERATION-NAME)
RESP (COMMAND-RESP) RESP2(COMMAND-RESP2)
END-EXEC
PERFORM CHECK-WEBSERVICE-COMMAND

EXEC CICS GET CONTAINER(WS-CONTAINER-NAME)
CHANNEL (WS-CHANNEL-NAME)
INTO(LANG-CS001)

END-EXEC

PERFORM CHECK-CONTAINER-COMMAND

Note: This program will be compiled, linked, defined, and installed into CICS.

5.3.4 Creating the CICS requester pipeline

In this section, we describe how to create the CICS requester pipeline. This is
done on the z/OS system and you can either use a terminal emulator of your
choice to do this or use the WDz host emulation facilities.

The complete definition of a pipeline consists of a PIPELINE resource and a
pipeline configuration file. The file contains the details of the message handlers
that will act on Web Service requests and responses as they pass through the
pipeline.

The CICS CEDA transaction is used for this task. When you have logged in to
the CICS system, type the following command. Use your own group name, if
appropriate.

CEDA DEF PIPE(PIPECUST) G(ITSOTEST)
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You must specify the additional attributes. For our example we entered the
following additional attributes:

STATUS(Enabled)
CONFIGFILE(/u/itso01/itso/cicsRequester.xml)
SHELF(/u/itso01/itso/shelf/)
WSDIR(/u/itso01/itso/wspickup/requester)

v

vYvyy

Refer to Example 5-5 to specify this pipeline.

Example 5-5 Details of the PIPECUST definitions

OVERTYPE TO MODIFY OR PRESS ENTER TO EXECUTE CICS RELEASE = 0640
CEDA DEFine PIpeline( PIPECUST )
PIpeline ==> PIPECUST
Group ==> ITSOTEST
Description ==>
STatus ==> Enabled Enabled | Disabled
Configfile ==> /u/itso0l/itso/cicsRequester.xml

(Mixed Case) ==>
==>
==>
=>
SHelf ==> /u/itso01/itso/shelf/
(Mixed Case) ==>

Wsdir : /u/itso01/itso/wspickup/requester
(Mixed Case)

SYSID=WRKS APPLID=CITS001

PF 1 HELP 2 COM 3 END 6 CRSR 7 SBH 8 SFH 9 MSG 10 SB 11 SF 12 CNCL

You can check the PIPELINE definition by typing CEMT INQ PI(PIPECUST) and
pressing the Enter key. The results are shown in Example 5-6.

Example 5-6 PIPELINE definition

INQ PI(PIP*)

RESULT - OVERTYPE TO MODIFY
Pipeline(PIPECUST)
Enablestatus( Enabled )
Configfile(/u/itso01/itso/cicsRequester.xml)
Shelf(/u/itso01/itso/shelf/)
Wsdir(/u/itso01/itso/wspickup/requester/)
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SYSID=WRKS APPLID=CITS001
TIME: 18.26.25 DATE: 04.05.08
PF 1 HELP 2 HEX 3 END 5 VAR 7 SBH 8 SFH 10 SB 11 SF

After having defined the PIPELINE, you install it by entering the following
command:

CEDA I PI(PIPECUST) G(ITSOTEST)

Note: In our example, the name of the PIPELINE is PIPECUST and the group
is ITSOTEST. Substitute suitable values for your scenario.

5.3.5 Creating the CICS requester Web Service

The WSBind file needs to be copied from the WDz workbench to the pickup
directory on the z/OS system’. Make sure to transfer this file in binary format.

Enter the PIPELINE scan command, as follows:
CEMT PERFORM PIPELINE(PIPECUST) SCAN

When this command is issued, CICS searches the pickup directory for files
ending in “.wsbind”. for each wsbind file, CICS dynamically creates the
WEBSERVICE resource and associates it with the PIPELINE and install them
ready for use.

Note: The pickup directory /u/itso01/itso/wspickup/requester/ is where the
WSBInd file generated by the WDz wizard from the WSDL must be copied to
in order to implement the Web Service.

You can view the Web Services defined in your system by issuing the following
command:

CEMT INQ WEBSERVICE(*)

1 Ju/itso01/itso/wspickup/requester
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This command will show the Web Service definitions available in the CICS
system, as shown in Example 5-7.

Example 5-7 Web Service definitions in CICS

INQ WEBSERVICE(*)
STATUS: RESULTS - OVERTYPE TO MODIFY
Webs (CATAL ) Pip(PIPEITSO)
Ins Uri($339070 ) Pro(DFHMADPL) Cha Con(DFHWS-DATA )
Dat (20070515)
Webs (CS ) Pip(PIPECUST)
Ins
Dat (20070916
Webs (CSIMS ) Pip(PCUSTJMS)
Ins
Dat (20070929
Webs (CUSTINQ ) Pip(PIPEITSO)
Ins Uri($322570 ) Pro(CUSTINQ ) Com
Dat (20070515)
Webs (CUSTJIMS ) Pip(PCUSTJMS)
Unu
Webs (EotCustFacadeXXBean ) Pip(ITSOREQ )
Ins
Dat (20070515

SYSID=WRKS
APPLID=CITS001
RESPONSE: NORMAL TIME: 18.30.55 DATE:
04.05.08
PF 1 HELP 3 END 5 VAR 7 SBH 8 SFH 9 MSG 10 SB 11 SF

You may select a Web Service for more details by typing an s in the list. Our Web
Service is called CS. The results are shown in Example 5-8.

Example 5-8 Details of the Web Service

INQ WEBSERVICE(*)

RESULT - OVERTYPE TO MODIFY
Webservice(CS)
Pipeline(PIPECUST)
Validationst( Novalidation )
State(Inservice)

Urimap()

Program()
Pgminterface(Notapplic)
Container()
Datestamp(20070916)
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Timestamp(15:58:16)

Wsd1file()
Wsbind(/u/itso01/itso/wspickup/requester/CS.wsbind)
Endpoint(http://wtsczl.itso.ibm.com:8108/CS/services/CS)
Binding(CS)

SYSID=WRKS APPLID=CITS001
TIME: 18.32.54 DATE: 04.05.08
PF 1 HELP 2 HEX 3 END 5 VAR 7 SBH 8 SFH 10 SB 11 SF

5.3.6 Modifying the driver and installing the COBOL programs into
CICS

We will modify the auto generated COBOL program? to receive the COMM area
definition from the FINDCUST program and populate the request object. We will
also add code to populate the COMM area with the response from the Web
Service call. Example 5-9 shows the COMM area structure.

Example 5-9 COMM area structure

02 CustNo PIC S9(9) COMP-5 .
02 LastName PIC A(25).

02 FirstName PIC A(15).

02 Addressl PIC X(20).

02 City PIC A(20).

02 State PIC A(5).

02 Country PIC X(15).

02 RetCode PIC S9.

CUSTOMER and FINDCUST make use of this structure to communicate with
each other. The FINDCUST program sends a BMS map and accepts the
Customer number as input. If a valid customer number is entered, it executes a
EXEC CICS LINK® to the CUSTOMER program, which then makes the Web
Service request and sends the data back via the COMMAREA.

Populate the input Customer number from the COMM area into the Web Service
request as shown in Example 5-10. CustNo is the field definition in the COMM
area and CUSTXNO is the field definition in the generated COBOL request
copybook.

2 The CUSTOMER program

3 EXEC CICS LINK PROGRAM ('CUSTOMER)
COMMAREA (WS-COMAREA)

END-EXEC
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Example 5-10 Populating the Web Service request

INITIALIZE LANG-CSIO1%
MOVE CustNo TO CUSTXNO OF LANG-CSIOl

You may choose to change the end-point by specifying the WS-OVERRIDE
parameter for the Web Service call (Example 5-11 on page 225). In this example,
we override the end-point with TCP/IP monitor address end-point, so we can
track the SOAP message call from this CICS CUSTOMER COBOL program to
the Web Service provider. We give more details about this monitor in 5.3.7,
“Testing” on page 232 and “Configuring the TCP/IP monitor” on page 233.

Example 5-11 Specifying the WS-URI-OVERRIDE

MOVE 'http://9.12.5.229/CS/services/CS' TO WS-URI-OVERRIDE.
EXEC CICS INVOKE WEBSERVICE (WS-WEBSERVICE-NAME)

CHANNEL (WS-CHANNEL-NAME)

URI (WS-URI-OVERRIDE)

OPERATION (WS-OPERATION-NAME)

RESP (COMMAND-RESP) RESP2(COMMAND-RESP2)

END-EXEC

Next, we add the code in Example 5-12 to move the Web Service result into the
COMM area. This code is placed under the “Process Response Language
Structure” comment.

Example 5-12 Getting values from the Response Language Structure

MOVE CUSTXLN TO LastName.
MOVE CUSTXFN  TO FirstName.
MOVE CUSTXADDR1 TO Addressl .
MOVE CUSTXCITY TO City .
MOVE CUSTXST TO State .
MOVE CUSTXCTRY TO Country .
MOVE ZEROES TO RetCode .

4 The LANG-CSI01 is the structure representing the input COBOL data structure. The tool
automatically generated code for importing the data structure:
1 LANG-CSI01.
COPY CSI01.
1 LANG-CSO01.
COPY CSO01.
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Compilin% and linking the CUSTOMER and FINDCUST
programs

We utilize the WDz environment to accomplish this step. In the WDz
environment, switch to the z/OS projects perspective. This is the perspective
where the COBOL builds and JCL generations are supported.

Create a new z/OS project and then copy over the assets® that we are working
on to the subproject inside this project. This simplifies the task because we now
have all the assets that are being used, grouped in the same location. We need
to copy these files to the System z environment.

For creating a new z/OS connection, refer to Chapter 2, “Accessing CICS from
WebSphere using Web Services over HTTP” on page 3 and 2.5.1, “Executing the
sample application” on page 21.

5 This step varies according to the environment. Refer to your CICS programming support group for
guidance on this.
6 FINDCUST, CUSTOMER,CUSI01,CUSO01
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Figure 5-13 Copying files from the EST perspective
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We can copy the files in the EST perspective, then switch to the z/OS projects
perspective and paste the file into the appropriate MVS data set, as shown in

Figure 5-14.
| -
[#-_ Mew Connection |
E Local
=8 apos
B €S
}:D My Jobs
BT MYS Files
E- 52 My Data Sets (1T5001.%)
&-C§ IT5001.CICS. COPY
1-Cf IT5001.C1C5.DEFS.0LD
@ 1TS001.CICS. HTML
Cf 1T5001.C105. 900
o[ 175001,CICS, JCL.OLD | |
Cf 1T5001.CIC5.LOADLIR
@ 1TS001.CICS. SEQASAMP, OLD
Cf) 1T5001.C1C5,5FR, SCIZLOAD
[ 1TS001.C1C5,5FR, SCIZMAC
Cf) 1T5001.C1C5,5FR, SCIZSAMP
Cf 175001, CICS.5YSIN
Cf 175001, CICS.UTIL.OLD
(- 1T5001.1750,6M5
Go Tao 4
P A Show in Table
Pl CUSTINGD.chl
[ 1T5001.1TS0.CORYLIE o Refresh
®-C@ IT5001.1T50.082
@ 175001, 1750, DSCTLIE L Rename...
C[@ 1T5001.1750.3CL i=| Copy
O 1750011750, LOADLIE | - LR
=L@ IT5001.1TS0.08] 32 Delete...
+-Cf) 1ITS001.5FM USER, CC
+ [ 1T5001.5FM,USER, 3T £y search,..
[+ TTSM01 SFEM LISFR 1T Remote Index Search 3

estem Details | 7L Servers 53 Console

Figure 5-14 Pasting files copied from EST perspective into the MVS data set
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You may want to add these artifacts to your z/OS subproject as the
Development/Test/Debug cycle may warrant further changes to your program.
You must have one or more subprojects in the Projects view, and you must be
connected to the system where the subprojects are defined. The “Add to Sub
projects” menu shown in Figure 5-15 helps you to accomplish this.
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=R XS

: l My Jobs
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Figure 5-15 Add to sub prOJect menu
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You can use the Generate JCL — For Compile Link action to generate a JCL
script that you can submit to compile and link the COBOL file. This is shown in

Figure 5-16 on page 230.

o

B & 1mso

18 CUST_COBOL_CICS [AD0S]

S5004.1T5
173004, IT30, COBOL{FINDCUST). chl
Eﬁ 175004, ITS0, ICLOZUSTOMER ), jel
e Eﬁ 173004, IT30, ICLEFIMDCUST ), jel

o5 ITS004. 1750, LOADLIB{CUSTOMER)
f{ ITS004. 1750, OB USTOMER ), obj

Properties | 0= Outline 53

An outling is nok available,

Figure 5-16 Generating the JCL

230

Mew 3
Open
Open With 4

Rename...
= Copy
3 Delete...

B search...

¥ Refresh

Tearm r
Define
Browse

(&5

Remaove Fram Subproject
Add T
Iarese T &y

other Subpraject ..

subpraject ..

Properties

Compare With 4
Replace With 4

Far Compile
For Compile Link,

Show Dependencies

For Compile Link Go

Integrating Back-end Systems with WebSphere Application Server on z/OS through Web Services



You can compile and build by choosing the JCL and using the submit action as
shown in Figure 5-17.

: B~ 0|
B & mso H
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Figure 5-17 Submitting the JCL
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You can view the results of the compile and link in JES by browsing JES in the
Remote System view, as shown in Figure 5-18.

2 Remote systems x NI

[+~ MNew Conneckion
E Local
=4 apos
El}—:b My Jobs

=B ¥ 1750041 : 10B0223
= JES2: ESMSGLG
= JESZ:JESICL
= JESZ:JESYIMSG
= STPOOOO: SYSPRINT
b LKED:S¥SPRINT
-8y 175004 :TSUD2178

m&l ITS A« WSBRn21 70

Figure 5-18 Viewing the JES logs

After the program has been successfully compiled, we must define and install the
FINDCUST and CUSTOMER programs in CICS. We must also define and install
a new transaction in CICS to call into the FINDCUST program. For this example
we created a transaction named GCUS that invokes the FINDCUST program.

The CICS CEDA command is used to accomplish these tasks.

5.3.7 Testing

We configure a TCP/IP monitor to track the Web Service request originating from
the CICS program. In this scenario, all requests and responses are routed
through the TCP/IP monitor and appear in the TCP/IP Monitor view and help us
monitor the remote Web Service call.

The TCP/IP Monitor view shows all the intercepted requests in the top pane, and
when a request is selected, the messages passed in each direction are shown in
the bottom panes (request in the left pane, response in the right). This can be a
very useful tool in debugging Web Services and clients.
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Configuring the TCP/IP monitor
1. In WDz choose Window — Show View — Other, as shown in Figure 5-19.

2. Choose TCP/IP Monitor under the Debug category in the pop-up, as shown
in Figure 5-19 on page 238.

eveloper for System z &8 show view
Window Help | tvpe filker text

Mew Window o = - Data 2

. B2 Debug
B Iew Editar: " i .8g Breakpoints
. :t? Debug
Open Perspective S N L pebug Consale

- [i] Display

8 Expressions
Cuskomize Perspective. .. \ 9 Memory
41 Modules
Save Perspective As.., - [EF Monitors

: [T
Reset Perspective i oinn Peegisters

TCRJIR Monitor

Variables
- [B5] wsLT cantext
[ 43] ®SL Transformation Cutput

Close Perspective
Close pll Perspectives

N [#-[=> Enterprise Service Tools
havigation 4 Bl HATS
. F-= Help
¢ \Working Sets L4 F1-(E= IBM SCLM Dsveloper Toolkit
F-(= Java
‘Web Browser » E-=> Java Browsing -
< | ]
Preferenres. ..

O I Cancel

Figure 5-19 Getting to TCP/IP monitor view

3. In the monitor window, right-click and choose Properties, as shown in
Figure 5-20.

Properties|Tasks|Pr0bIems|Servers|Remote FeaiEd oo TCR{IR Moritar, X (o} u_| ﬁ ¥ =0
Time of request:
Response Time:
Type:

Properties

Reguest: lﬁ Response: lﬁ
Byte =~ izt Byte =~

Size:
Header: Header:

;Il Bl

Figure 5-20 Defining a monitor
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4. In the pop-up window, click Add, as shown in Figure 5-21.

B Preferences _ 1o x|
-+~ TEP{IF Moritor TCP/IP Monitor
Configure TCPJIP monitors on local and remote ports.
¥ Show the TCPJIP Monitor view when there is ackivity
TCRJIP Manitors:
Status | Haost name I Type I Local Port l add. .. I
Stop
@) [s]3 Cancel

Figure 5-21 Adding a monitor

5. Specify the location where the Web Service provider is running (host name
and port) and click OK. See Figure 5-22.

& new monitor S

Local monitoring pork: ' =1l

EL

Monitar

Hosk name: I wtsczl . ikso.ibrn.cam

Port: {8103 =
| Tvpe: |HTTF |

Tirmeouk (in miliseconds): 1 ] ﬁ

| O I Cancel |

Figure 5-22 Specifying the Web Service service provider host and port
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6. Start the monitor by clicking Start. See Figure 5-23.

4P Preferences =] |

""" TCR/TP Maritor TCP/IP Monitor

Configure TCP{IP monitors on local and remate parts,
[V Show the TCP{IP Monitor view when there is activity

TCRJIP Monitars:

Status
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Local Part Ad

Edit. ..

Remaove

Skart

il

@) oK ] Cancel |

Figure 5-23 Start a monitor

Invoking the Web Service call and getting back the response

Invoke the FINDCUST CICS program by typing in the GCUS transaction on the
host system. See Example 5-13.

Example 5-13 FINDCUST transaction
Client Inquiry - calls CUSTINQ (ITSOBMS)

Customer number: 2
Last name:

First:

Address:

City:

State:

Country:

Type customer Number Between 1 and 10 or 99 to END

Enter a value into the Customer number field. In this example we enter 2 and
press Enter. Results are shown in Figure 5-24.
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Customer number: 02

Louwe Kooijmans
Alex

7 IBH Way
Poughkeepsie
DB2

usa

Type customer Number Between 1 and 10 or 99 to END

Customer retrieved sucessfully

Figure 5-24 Results from a call to the Web Service provider

The TCP/IP Monitor view shows all the intercepted requests in the top pane, and
when a request is selected, the messages passed in each direction are shown in
the bottom panes (request in the left pane, response in the right). Select the XML
view to display the SOAP request and response in XML format (Figure 5-25).

Javadoc | Dedaration | B TCP/IP Monitor £ 10 & E vEs
=] 8 localhost:80 ) Time of request: 10:55.0.890 AM
_m_ * Responze Time: 1703 ms

Il jicsiservicesjcs? Type: HTTP

Request: localhost:30 . T sponse: wisczitso.ibm.com:8108 y T
ey (486) bytes Ll _Ej e (779) bytes s 1>
Header: POST [CS/services/CS? HTTP/1. 1 Header: HTTR/1. 1 200 OK

<SOAP-ENV:Envelope xmlns:SOAP-ENV="http://: <soapenv:Envelope xmlns:socapenc="http://schemas.xml=soap.org/soap/ence
<S0AP-ENV:Body> <soapenv:Header/>

<getCustomerbyID xmlns="urn:example”"> <soapenv:Body>

<CUST NO xmlns="">2</CUOST NHO> <p55:getCustomerbyIDResponse xmlns:pSS="urn:example™s
</getCustomerbyID> <CUST_NO>2</CUST_NO>

</S0RP-ENV:Body> <CUST_LN>Louwe Kooijmans</CUST_LN>

</50LP-ENV:Envelope> <CUST_FN>Alex</CUST_FN>

<CUST_ADDR1>7 IBM Way</CUST_ADDR1>
<CUST_CII‘Y}PO'.Jg'nkEEp5iE<fCU5T_CITY>
<CUST_ST>DB2</CUST_ST>
<CUST_CTRY>USR</CUST_CIRY>
<DEPT>EEE </DEPT>
</p55:getCustomerbyIDResponse>
</soapenv:Body>

</=zoapenv:Envelope>

:(} . :)J :( } i | B

Figure 5-25 SOAP request and response in XML format
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5.4 Additional material

Table 5-1 describes all the material that has been supplied with this chapter.
Refer to Appendix B, “Additional material” on page 397 for details about
downloading.

Table 5-1 Supplied materials and their purpose

Name Purpose
CS.wsdl The WSDL used as starting point.
CS.war The Web Service provider WAR file.

Installed with context root of CS and using
the same data source and database table
as referenced in Chapter 3, “Accessing
DB2 from WebSphere using Web
Services” on page 85.

CSPI.zip The project interchange file of the EST
project in WDz referenced in “Importing
the WSDL of Web Service to be called” on

page 212.
CUSTOMER¢.cbl The modified driver program
FINDCUST.cbl CICS program to gather user input
ITSOBMS.bms The CICS BMS map to show the screen
ITSOBMS.cpy BMS interaction program
COMAREA .cpy COMArea definition
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Defining a messaging
infrastructure in WebSphere
Application Server

This chapter provides information about the configuration of WebSphere
Application Server and WebSphere MQ to build the infrastructure necessary for
Web Services communication in and out of WebSphere Application Server using
JMS.

Our end-to-end solution consisted of WebSphere Web Services consumer
application as well as CICS back-end application accessible through Web
Services protocols. In this chapter we discuss the architecture, requisites and
implementation aspects of WebSphere Application Server and WebSphere MQ.
Configuration of CICS for sending and receiving messages over WebSphere MQ
is not covered. For this part we refer you to Developing Web Services Using
CICS, WMQ, and WMB, SG24-7425.
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6.1 High-level architecture

The Service Integration Bus (SIB) is a powerful built-in feature of WebSphere
Application Server. It enables WebSphere Application Server to use its own
messaging provider, including mediation.

In this chapter we show how to integrate WebSphere Application Server with
CICS using the default messaging provider.

WebSphere Application Server provides the J2EE container to run the Java
application that consumes the Web Service hosted in CICS. By configuring the
SIB and the default message provider we can make WebSphere act as a
complete messaging system.

In the SIB we define a bus and a Messaging Engine (ME). The application
accesses the bus through the JMS API to provide or consume the messages.

To complete the environment we need a WebSphere MQ (WMQ) and CICS TS.
WMQ hosts the objects and triggers the CICS Web Service.

Figure 6-1 shows the architecture for this scenario.

WebSphere ws6z12 WMQ MQA1| |CICS CITSO01

ws6z12Bus
ws6212Queue ws6z12Queue

';‘ - — CKTI

p ws6212JMSQueue L

| CcPIQ

i SBG CIT_SOO1 'lﬂl TQ CPIH

- | MQA1 (bus) H @

t MQA1JMSQ

; g T [g g} CITSO01PROC

: - EE |

I MC_)A"-i-dﬁe_ue MQA1Queue

Figure 6-1 Technical architecture for WebSphere Application Server-WMQ-CICS
scenario
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6.2 Infrastructure setup overview

The objective of this book is to demonstrate the configuration of the connectivity
of WebSphere and not the installation of the product. We are listing the most
important aspects of the infrastructure.

We used z/OS Version 1.9, CICS TS Version 3.1, WebSphere Version 6.1.0.10,
and WebSphere MQ Version 6 for z/OS.

6.2.1 Components

WebSphere Application Server for z/0S Version 6.1.0.10

WebSphere Application Server is the J2EE and Web Services application server
that runs the front-end application used to test the solution.

CICS Transaction Server Version 3.1

CICS is the transaction server where the legacy application resides. It is not
within the scope of this book to discuss the configuration of CICS for receiving
and sending JMS messages. For details, refer to Developing Web Services
Using CICS, WMQ, and WMB, SG24-7425.

WebSphere MQ for z/OS Version 6

WebSphere MQ is the messaging system that exchanges the messages
between WebSphere Application Server and the CICS back-end application.

Note that even though we use Web Services protocols, WebSphere MQ deals
with the Web Services requests and responses as messages and uses the same
concepts and infrastructure as any other type of message.

6.2.2 Prerequisites

WebSphere Application Server requisites

We used WebSphere Application Server Version 6.1.0.10 for z/OS. This version
must be installed under z/OS v 1.6 or higher.

The WebSphere Application Server uses its own JRE instance, which is the
J2RE 1.5.0 IBM J9 2.3 level.

To check the system requirements for WebSphere Application Server V6.1, refer
to the following Web page:

http://www-1.ibm.com/support/docview.wss?uid=swg27007651
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WebSphere MQ Server requisites

We used WebSphere MQ Version 6 for z/OS LEVEL 003-006. This version must
be installed under z/OS v 1.4 or higher.

To check the system requirements for WebSphere MQ Version 6 for z/OS, refer
to the following Web page:

http://www-1.ibm.com/support/docview.wss?uid=swg27006267

CICS Transaction Server requisites

We used CICS Transaction Server V3.1. This version must be installed under
z/OS v 1.4 or higher.

CICS Transaction Server Version 3.1 APAR PK04615 must be installed to pro-
vide CICS with the capability to perform Web Services using SOAP over JMS.
Additionally, the WebSphere MQ SCSQLOAD data set must be added to the
DFHRPL concatenation in the CICS region. If you do not do this and try a Web
Service using SOAP over JMS, you will get the following message in the CICS
region:

DFHAP0900 SCSCERW1 MQ support for CICS Web Services is not available

To check the CICS Transaction Server V3.1 detailed system requirements, refer
to the following Web page:

http://www-1.ibm.com/support/docview.wss?uid=swg27006364

6.3 WebSphere Application Server configuration

The main configuration tool of the WebSphere Application Server on z/OS is the
WebSphere Integrated Solutions Console. If you have security enabled, it is
required to input user ID and password.

To query the available applications servers, click Servers — Application
servers. See Figure 6-2 on page 243.
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Figure 6-2 WebSphere Application Server - application servers

We discuss the following configuration tasks:

» Defining a Service Integration Bus (SIB) in “Defining a Service Integration
Bus (SIB)” on page 244.

» Defining a Messaging Engine (ME) in “Defining a Messaging Engine (ME)” on
page 247.

» Creating an Adjunct Server in “Adjunct server” on page 252.
» Defining the necessary queues in “Defining the queue” on page 253.

» Defining the JMS queue to the local queue in “Defining a JMS queue to the
local queue” on page 257.
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» Defining a JMS queue connection factory in “Defining the JMS queue
connection factory” on page 260.

» Defining the JMS activation specifications in “Defining a JMS activation
specification” on page 262.
» Defining a foreign bus in “Defining a foreign bus” on page 265.

» Defining a WebSphere MQ Link in “Define a WebSphere MQ Link” on
page 268.

» Verifying the channels in “Verifying the channels” on page 274.

» Defining the WebSphere MQ channels in “Defining the channels in
WebSphere MQ” on page 277.

» Defining the foreign queue in “Defining a foreign queue” on page 283.

» Defining the JMS queue to the foreign queue “Defining the JMS queue to the
foreign queue” on page 288.

6.3.1 Defining a Service Integration Bus (SIB)

The bus object is fundamental to most other configuration tasks; it is not possible
to begin creating or configuring any services or gateway resources until a bus
object has been created. The bus is a group of one or more interconnected
servers or clusters that have been added as members of the bus. Applications
connect to a bus at one of the Messaging Engines associated with its bus
members and can then access resources defined on the bus.

A Service Integration Bus (SIB) is an administrative concept that represents all
the messaging resources in a WebSphere Application Server environment.

Further information can be found at the WebSphere Application Server
Infocenter.

1. To create an SIB, using the WebSphere Integrated Solutions Console,
expand Service Integration — Buses and click New. See Figure 6-3 on
page 245.
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Figure 6-3 Show Service Integration Bus

2. Onthe Create a new Service Integration Bus screen, in “Step 1: Create a new
bus”, type ws6z12Bus in the name field, unselect the Bus security box, and
click Next, as shown in Figure 6-4.

Create a new messaging engine bus =

Create a new Service Integration Bus.

Step 1: Createa Create a new bus
new bus

Configure the attributes of your new
Step 2: Confirm bus
create of new bus

# Enter the name for your new bus.
[wsgz12Bus

Bus security

Cancel

Figure 6-4 Create a new Service Integration Bus (SIB)
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3. In “Step 2: Confirm create of new bus” verify the information in the Summary
of actions field. If everything is correct, click Finish. If you notice any problem
click on the Previous button till you get the corresponding panel to change.
See Figure 6-5.

Create a new messaging engine bus

Create a new Service Integration Bus.

Step 1: Create a Confirm create of new bus

new bus

The following is @ summary of your

Step 2: Confirm selections. To complete the bus creation,
create of new bus click Finish. If there are settings you wish to
change, click Previous to review bus settings.

Summary of actions:
New bus "ws6z12Bus" will be created

with bus security
setting "Disabled"”.

I?evinm |—Finim |_Ca ng'

Figure 6-5 Create new bus - Finish

4. Click Save.

E mMessages

&Changes have been made to your local configuration. You can:
# Save directly to the master configuration.
# Review changes before saving or discarding.

M The server may need to be restarted for these changes to take effact.

Figure 6-6 Save Changes
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At this point the bus ws6z12Bus is created. See Figure 6-7.
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Figure 6-7 Show Service Integration Bus

6.3.2 Defining a Messaging Engine (ME)
A Messaging Engine (ME) is a server component that provides the core

messaging functions of a Service Integration Bus. The Messaging Engine
manages bus resources and allows applications to communicate with the bus.
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To define a Messaging Engine, proceed as follows:

» Click ws6z12Bus on the Buses window. It shows you the SIB general
properties screen. Click Bus members, as shown in Figure 6-8.
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[ve6z12Bus | C Bus members )
Messzaging engines
JuIp ]
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|50EIDEI messages Custom properties

Security
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Figure 6-8 SIB - General Properties
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5. On the Bus members window, click Add, as shown in Figure 6-9.

Buses 7.

Buses > ws6z12Bus > Messaging engines > Bus members

Bus members are the servers, WebSphere MQ servers and
clusters that have been added to the bus.

Preferences
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5elect| Name & Type oo
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Figure 6-9 Show Messaging Engines

6. In “Step 1: Select server, cluster or WebSphere MQ server” select the option
Server, the server name nd6z12.ws6z12 on the Server combo-box, and click
Next, as shown in Figure 6-10.

Add a new bus member -

Add a server, cluster or a WebSphere MQ server as a new
member of the bus.

o R s e Saelect server, cluster or

server, WebSphere MQ server
cluster or
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Confirm the ® Server
addition of a | nd&zlzZiwsEz1lZ [EI
new bus
member G Cluster

none)
D WebSpherae MO} sarver

|Nexti | Cancel |

Figure 6-10 Add server as a member of the bus

Chapter 6. Defining a messaging infrastructure in WebSphere Application Server 249



7. In “Step 2: Select the type of message store” select the Data Store option
and click Next, as shown in Figure 6-11.

Add a new bus member =

Add a server, cluster or a WebSphere MQ server as a new
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server, cluster
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l Frevious I |_Pdext] Cancel |

Figure 6-11 Add a new bus member - Select the type of message store
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8. In “Step 3: Provide the message store properties” select the option Create
default data source with generated JNDI name, and click Next. See
Figure 6-12.

|

Add a server, cluster or 3 WebSphere MQ server as a new member of the bus.

= -. " --_-"  Provide the message store properties
server, cluster :
or WebSphere

Select properties for the data store

@ Create default data source with generated JNDI name

O Use existing data source
Step 3: Provide Data source JNDI name
the message
store * ]

properties s
aChema name

Step 4:
Confirm the
addition of = Authentication alias
new bus none)

member

I Previ-crus] I-Ne_xt| Can?e-..l—[

Figure 6-12 Add a new bus Member - Select properties for the data store

9. On the confirmation screen, check whether the information is correct and click
Finish.
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10.Save the changes, and the Messaging engines window will appear as
Figure 6-13.

Buses > wsGz12Bus > Messaging engines

A messaging engine is @ component, running inside a server, that manages messaging
resources for @ bus member. Applicaticns are connected to a2 messaging engine when
accessing @ service integration bus.

Preferences

Start Stop mode: | Immediate % | | Stop

w6

Select| Name Description J; Status f_
I:l nd6=12.ws6z12-ws6z12Bus %)
Total 1

Figure 6-13 Message engines

6.3.3 Adjunct server

252

Before defining the other resources, restart the WebSphere Application Server.

If this is the first Messaging Engine you have defined for the server, you will see
a new STC started along with the Control Region and Servant Region when you
restart the server. This new STC is referred to as the Control Region Adjunct
(CRA). The name of this STC will be the name of the Control Region with an A
appended, as shown in Figure 6-14.

Display Filter Xiew Print Options Help
SDEF DA IBMZ2 2021 PAG g CPU 3 LINE 1-4 (4]
COMMAMD IMPUT === _ SCROLL === CSR
HP JOBHAME  StepMame ProcStep JobID Qe C Pos DP Real Faging 510
WseZ120  WSEZ1Z20 BEODAEMH STCOZS493 WSDMHCR1 MS FE E4493 . @ . @

WSeZ12  WSEZ12  BBOCTL  STCE2344 ASCRL M3 EE 53T 0.08 G.00
WSEZ12A  WSEZ12A BEOSRE STCO2330 ASCRAL IN F4 91T 0.08 ©0.00
WSEZ125  WSEZ125  BEOSRE STCOZ331 ASSR1 IN F4 88T 0.0 ©.00

Figure 6-14 Control Region Adjunct

The HTTP and HTTPS ports are not opened by the Control Region until both the
Servant and Adjunct STCs have completed startup. In the Adjunct STC you will
see messages similar to those shown in Example 6-1 on page 253, which
identify the STC as being the Adjunct STC.
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Example 6-1 Messages identifying the Adjunct Server

BB0002221: WSVRO001I: Server ADJUNCT PROCESS ws6z12 open for 228
e-business

BB0002221: "ws6z12Bus:nd6z12.ws6z12-ws6z12Bus"
CWSID0016I: Messaging engine nd6z12.ws6z12-ws6z12Bus is in state
Started.

After the WebSphere restart, the Messaging Engine status appears running, as
shown in Figure 6-15.

Buses > wsGzl2Bus > Messaging engines

A messaging engine is a component, running inside a server, that manages messaging
resources for a bus member. Applications are connected to 2 messaging engine when
accessing a service integration bus.

Preferences

Start Stop mode: | Immediate [% | | Stop

El=lEal

Select| Name & Description Status 2 ()
O nd6zi2. weEziZ-wsEzi2Bus ]
Total 1

Figure 6-15 Message engine - Status is running

6.3.4 Defining the queue

A queue is required, as this will be the place where messages for the Web
Service request will be sent for processing. When a message arrives on this
queue, a Message Driven Bean (MDB) will be driven to process the message. In
WebSphere we actually work with the term destination. A destination can be of
different types. Proceed as follows:

1. Select Service Integration — Buses — ws6z12Bus. On the Destination
resources window click Destination, as shown in Figure 6-16.
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Configuration || Local Topology

General Properties

Topology
Name 5 s
[ve6z12Bus | Bus members
Messzging engines
JuIp .
|AC5FD?D2BBDE?5?F | Foreign buses
Description Destination resources
( Destinaticns )
Mediations
Services

Inter-engine transport chain

| Inbound Services

Cutbound Services
[] pizcard messages WS- Notification

services
Configuration reload enabled
Additional Properties

High message threshold

[soooo | messages Custom properties
Security

Appl',rl @l Reset Cancel |

Figure 6-16 Creating a new destination

2. On the Destinations window, click New, as shown in Figure 6-17.

Buses e

Buses > wsb6z12Bus > Destinations

A bus destination is defined on 2 service integration bus, and is hosted by one or more locations within the bus.
Applications can attach to the destination as producers, consumers, or both to exchange messages.

Preferences

New | Dealete | | Mediate | | Unmediate
- -
B/ 1 4 )
Select| Identifier Busi Type 2 Description 3 | Mediation
D Dafault.Topic.Space ws6z12Bus | Topic space

I:l SYSTEM.Exception.Destination.nd6z12.ws6z12- | ws6z12Bus | Queus
wsEz12Bus

Total 2

Figure 6-17 Show bus destinations
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3. Select the option Queue and click Next, as shown in Figure 6-18.

Create new destination -

Create a new destination on this bus.

Selact destination type
@ Queus

O Topic space

O Alias
O Foreign

Figure 6-18 Selecting a destination type

In “Create new queue, Step 1: Set queue attributes” type ws6z12Queue as the

identifier and click Next, as shown in Figure 6-19.

Create a new queue for point-to-point messaging.

Create new gueue -

Step 1: Set guena Set queue attributes

attributes

Configure the attributes of your new
Step 2: Assign the queue
gueue to a bus
membar #* Identifier

|w5521.2Queue

Step 2 Confirm
gueues creation Diescription

| Cancel

Figure 6-19 Set queue attributes
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5. In “Create new queue, Step 2: Assign the queue to a bus member”, in the

combo box select Node=nd6z12:Server=ws6z12 and click Next. See

Figure 6-20 on page 256.

Create a8 new gueue for point-to-point messaging.

attributes

gueue to a bus

member

Bus member

Step 1: 3et queue Assign the queue to a bus member

. Assign the queue to a bus member
Step 2: Assign the that will store and process the
messages for the queue.

3: Confirm | Node=nd6z1Z2:Server=ws6z12 [il

creation

| Previous | |Ne:n:t| | Cancel |

Figure 6-20 Create a new queue

On the confirmation screen, verify the information shown and click Finish.

Save the changes.

The queue ws6z12Queue is created, as shown in Figure 6-21.

Buses > ws6z12Bus > Destinations

Preferences

RE

A bus destination is defined on a sarvice integration bus, and is hosted by one or more locations within the bus.
Applications can attach to the destination as producers, consumers, or both to exchange messages.

= — r ===
| New | Delete] | Mediate | Unmediate ]

(==

Select| Identifier =

s

Bus J;

Type 3

Drescription %

w

Mediation

-~
r

D Default. Topic.Space

ws6z12Bus

Topic space

| D SYSTEM.Exception.Destination.nd6z12.ws6z12-
ws6z12Bus

ws6z12Bus

Queue

| I:l ws6z120ueue

ws6z12Bus

Queue

Total 2

Figure 6-21 Show bus destination
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6.3.5 Defining a JMS queue to the local queue

We now need a JMS queue definition that points to the queue we just defined.

1. In the Integrated Solutions Console, expand Resources — JMS — JMS
providers and click Default messaging provider, as shown in Figure 6-22.

View: !All tasl—ij |:i |IAJ

Welcome
Guided Activities
Servers
[H Applications
El Resources

Schedulers

Object pocl managers
B Ims /

IMS providers

Connection factories
Queue connection factories
Topic connection factories
Queues

Topics

Activation specifications

Eipec
Resource Adapters

[# Asvnchronous hezn I

M Delete

Select Name 2 | Descriptio)

JMS providers

A IMS provider enables messaging based on thd
connection factories to create connections for IM

B Scope: Cell=cl6z12, Node=nd6z12, Server=w

Scope specifies the level at which the resouy
information on what scope is and how it wo

| Node=nd&z12, Server=ws=6z1Z ,VII

Preferences

El= el

Cefault messaging provider | Default m

V3 default messsging V3 Defaul

Figure 6-22 Creating a new JMS queue - Step 1
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In the next window, select Queues, as shown in Figure 6-23.

JMS providers > Default messaging provider

£ IMS provider enables messaging based on the Java Message Service (JMS). It provides J2EE
connection factories to create connections for JMS destinations.

Configuration

General Properties

Additional Properties

Scope
|NDde=nd6312,Ser'.'er=wsEalE

| Connection factories

Queue connection factories

MName

|DeFau|t messaging provider | Topic connection factories

S

Default messaging provider Topics

Activation specifications

Figure 6-23 Creating a new JMS queue - Step 2

3. On the Queues window, click New, as shown in Figure 6-24.

IMS providers " =

JIMS providers > Default messaging provider > Queues

& IJMS queue is used as a destination for point-to-point messaging.

Preferences

(CDomse]

Select| Name |_'INIDI name Provider Description > | Scope [

Figure 6-24 Creating a new JMS queue - Step 3
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4. On the General Properties window, type ws6z12JmsQueue in the Name field,
jms/ws6z12JmsQueue in the JNDI name field, select ws6z12Bus as a Bus
name, select ws6z12Queue as a Queue name, and click OK. See
Figure 6-25.

Ganeral Proparties

Administration
Scope
|I'lcde=ndEzlE,Ser'.-er=szzl2

Provider

|DeFau|t messaging provider

* MName

|wsEz].2_'lmsQueue

# IJNDI name
ljms;"wsﬁzl.llmsQueue

Description

Connection

Bus name

ws6z12Bus hd

* Queue name
wEGz12Qusus [V]

Delivery mode
e (Ll

Figure 6-25 Creating a new JMS queue - Step 4

5. Verify the information and click Finish at the confirmation screen.

Chapter 6. Defining a messaging infrastructure in WebSphere Application Server 259



Save the changes and the JMS queue ws6z12JmsQueue will be created.
See Figure 6-26.

JMS providers vE

JMS providers > Default messaging provider > Queues

A JMS queue is used as a destination for point-to-point messaging.

Preferences

[new| | Delete
ek | 4P

i

Select| Name INDI name Provider 5 Description Scope

I:l weEzl12ImsQueue | jms/wssz12ImsQueue | Default Node=nd&z12,Server=ws6z12
messaging
provider

Total 1

Figure 6-26 JMS queue created

6.3.6 Defining the JMS queue connection factory

We need a JMS queue connection factory definition for the applications to get
connections to the JMS provider. Proceed as follows:

1.

Expand Resources — JMS — JMS providers — Default messaging
provider and select Queue connection factories. See Figure 6-27.

JIMS providers

JMS providers > Default messaging provider

& IJMS provider enables messaging based on the Java Message Service {IMS). It provides 1ZEE cor
factaries to create connections for JMS destinations.

I Configuration

General Properties Additional Properties

Scope
|chr—.~=1':‘531.2,Ser'.-er=w56212

| Connecticn factories
( Queue connection factories )

Name - - -
||: efault messaging provider | Topic connection factories

o Qusues
Description
Default messaging provider Topics
Activation specifications

[ox]

Figure 6-27 Select Queue connection factories
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2. Click New, as shown in Figure 6-28.

IMS providers

provider of the JMS queue destinations, for point-to-point messaging.

Preferences

JMS providers > Default messaging provider > Queue connection factories

T E

A queue connection factory is used to create connections to the associated JMS

frm =
\ .NE\-J Delete

=8

Sele-l:t| Name & |JNDI name | Provider | Description J | Scope
None
Total O

Figure 6-28 Creating a new queue connection factory

3. In the General properties window, type ws6z12JRep1yQCF in the Name field,

jms/ws6z12JRep1yCF in the JNDI name field, select ws6z12Bus as a Bus

name, and click OK. See Figure 6-29.

Configuration

Ganeral Properties

Administration
Scope
|I'"c::Ir==nd6212,Ser'.-er=-.-.-zé212 |

Provider

|DeFau|t messaging provider |

* MName
[v=gz12ReplvoCF

# INDI name
hms_ﬁv&EzLEReplyQCF

| Description

Category

Connection

* Bus name
|wsEz].2EI-us [i]

Figure 6-29 Queue connection factory - General Properties
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6.3.7 Defining a JMS activation specification

A JMS activation specification is associated with one or more Message Driven
Beans (MDB) and provides the configuration necessary for them to receive
messages. Proceed as follows:
1. Expand Resources — JMS — JMS providers — Default messaging
provider and select Activation specifications. See Figure 6-30 on
page 262.

IMS providers y = N

JIMS providers > Default messaging provider

A IJMS provider enables messaging based on the Java Message Service (IMS). It provides 12EE cor
factories to create connections for JMS destinations.

Configuration

General Properties Additional Propearties

Scope
|['Jcde=ndGzl2,Ser'.-er=szzl}_

| Connection factories

Queue connection factories

Name
|De"‘au|t messaging provider |

Topic connection factories

QUEUEE

Description
Default messaging provider Topics

( Activation specifications )

[oK]

Figure 6-30 Select Activation specifications
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2. In the next window, click New, as shown in Figure 6-31.

IMS providers V=

JMS providers > Default messaging provider > Activation specifications

A IMS activation specification is associated with one or more message-driven
beans and provides configuration necessary for them to receive messages.

Preferences

. Delete

G0

Ei-elect| Name 2 |.'INDI name 3 | Provider I Description > | Scope [
None
Total O

Figure 6-31 Creating a new activation specification
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3. In the General Properties window, type ws6z12Activation in the Name field,
jms/ws6z12JActivation in the JNDI name field, type ws6z12Queue in the
Destination JNDI name field, select ws6z12Bus as a Bus name, and click

OK. See Figure 6-32.

Ganeral Proparties

Administration

Scope
|I'lcde=nd6212,Ser'.-er=\-'5631.2 |

Provider
|DeFau|t messaging provider |

* Mame
[ve6z1zActivation

# IJNDI name
ljms;"wsﬁzl.EAl:tivation

Description

Destination
# Destinztion type
Queus | %

# Dastination JNDI name
|jm5_-"szzl.2Queue

Mez=s=ge selector

B

Figure 6-32 Creating a new JMS activation specification - General Properties
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6.3.8 Defining a foreign bus

The WebSphere MQ Queue Manager will need to be defined as a foreign bus.

1.

Configuration Local Topology

General Properties

Name
|\‘EGZ].2EUE |

uuID
[ACSFO702980E757F |

Topology

Bus members
Messaging engines
( Forsign buses )

Description

Destination resources

Inter-engine transport chain

D Discard mess=ges

Configuration reload enabled

High message threshold
|SDDDD messages

Apply | OK| | Reset Cancel

Destinstions

Mediations

Services

Inbound Services
Cutbound Services

W5S-Notification

Additional Properties

Custom properties
Security

Figure 6-33 Defining a foreign bus
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2. In the Foreign buses window, click New, as shown in Figure 6-34.

Buses > ws6z12Bus > Foreign buses

A& foreign bus is another bus with which this bus can exchange
messages.

Preferences

BB 22

Seleu:t| Name * | Routing type Description [

e

None

Total O

Figure 6-34 Creating a new foreign bus

3. In the “Create foreign bus routing definition” window, in “Step 1: Foreign bus
properties”, type MQAL as a bus name and click Next. See Figure 6-35.

Create foreign bus routing definition =

Create the routing definition for the foreign bus, to define the
routing type and properties.

SRR Foreign bus properties
bus properties

* Name
Step 2:

MOQAL
Routing | 2
definition type Description

Step 3:
Routing
definition
properties

Step 4: 7
iy Send allowead

Figure 6-35 Defining a new foreign bus - properties
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4. In “Step 2: Routing definition type”, select Direct, WebSphere MQ Link as a
Routing type and click Next, as shown in Figure 6-36.

Step 1: Foreign
bus properties

Step 2: Routing
definition type

Step 3:
Routing
definitian
properties

Create the routing definition for the foreign bus, to define the routing
type and properties.

Routing definition type

Select the type of routing to the foreign
bus, a direct service integration bus link, a
direct WebSphere M link, or an indirect
route via another bus.

Routing type

| Previous | !Next| ! Cancel |

Figure 6-36 Defining a new foreign bus - Routing type

5. In “Step 3: Routing definition properties”, leave the fields blank and click Next.

See Figure 6-37.

Step 1: Foreign
bus properties

Step 2&
Routing
definition type

Step 4¢
Summary

Create the routing definition for the forsign bus, to define the routing
type and properties.

Step 3: Routing
definition
properties

Previous ‘| MNext Cancel

Routing definition properties

Routing type
Direct, WebSphere
M link

Inbound user ID
| |

Outbound user ID

Figure 6-37 Defining a new foreign bus - routing definition properties

6. On the confirmation window, verify the information and click Finish.
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7. Save the changes.

The Foreign bus MQAT1 is created now, as shown in Figure 6-38.

Buses TE

Buses > wsb6z12Bus > Foreign buses

A foreign bus is another bus with which this bus can exchangs
messages.

Preferences

|nev| | Delete |
=
B0
Selact| Name 2 Routing type : Description [
[ |Moaz Direct, WebSphere |
MQ link
Total 1

Figure 6-38 Foreign bus created

6.3.9 Define a WebSphere MQ Link

We need to configure a WebSphere MQ Link to define how the WebSphere SIB
connects to the external WebSphere MQ Queue Manager.

1. Expand Service Integration — Buses, and click ws6z12Bus.

Buses r J

Buses

A service integration bus supports applications using message-
based and service-oriented architectures. & bus is a group of
interconnected servers and clusters that have been added as
members of the bus. Applications connect to a bus at one of the
mess=ging engines associated with its bus members.

Preferences

New [

Select| Name 3 Description Security

| D ws6z12Bus Disabled

Figure 6-39 Buses window
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2. In the next window, click Messaging engines under Topology (on the right),

as shown in Figure 6-40.

General Properties

Name

|'.-EE|-: 12Bus

UUID

|#.C5FDFE'29BDET5?F

Topology

Bus members

Messaging engines

Foreign busas

Figure 6-40 Message engine

3. In the next window, click on the Messaging Engine
nd6z12.ws6z12-ws6z12Bus, as shown in Figure 6-41.

Preferences

Select| Name &

wsbzl2Bus

Buses > wsbz12Bus > Messaging engines

A messaging engine is a component, running inside a server,
that manages messaging resources for a bus member.
Applications are connected to @ messaging engine when
accessing a service integration bus.

Start Stop mode: |_Irnrnediate w | | Stop

D nd&zl12.wsG6z12-

Ly

L

Status

L

Figure 6-41 Selecting Message engine
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4. Next, click WebSphere MQ Links in the Additional Properties section, as
shown in Figure 6-42.

General Properties Message points

Mame o X

|nd6212.w§6212-w5631.2Eu5 | Mediation points
Queue points

LuID

[FF18FADFFADEDZES | Bublicatiighints

Additional Properties

Description

Mediation execution points

Service integration bus links

Medistion thresd pool

Initial state

Started _ Messaqge stors
WebSphere MQ client links

WebSphere MO links ’
Custem properties

Message store type (

High message threshold
|SDDDD |messanes

Figure 6-42 Defining a WebSphere MQ Link

5. On the WebSphere MQ Links window, click New. See Figure 6-43.

Buses e

Buses > ws6z12Bus > Messaging engines > nd6z12.ws6z12-ws6z12Bus > WebSphere MQ links

A link between the messaging engine and &8 WebSphere MQ network. The WebSphere MQ link
connects the messaging engine as a quaus manager to WebSphere MQ, thereby providing 2 bridge

between the bus and a WebSphere MQ neatwork.

Praeferences

’I New| Delsts | | Start ‘(Stﬂp mode: | Quiesce . Target state: i.St"-‘F‘l ‘

Selettl Name 2 | Description | Foreign bus name | Queue manager name |5tatus )

None

Total 0

Figure 6-43 Creating a new WebSphere MQ Link
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6. On the Create new WebSphere MQ Link window, in “Step 1: General
WebSphere MQ link properties” we typed MQA1Link in the Name field,
selected MQAT1 as the foreign bus, typed ws6z12Bus as a Queue manager

Name, and clicked Next. See Figure 6-44.

Step 1: General
WebSphere MQ
link properties

Step 2: Sender
channel
WebSphere MG
link properties

ch =
WebSphere MJ
link properties

Step 4:
Summary of
WebSphere MG
link properties

i Ca HE-

Create new WebSphere MQ link =

Wizard to create a new WebSphere M link.

General WebSphere MQ link properties

# Name
[MgA1Link |

Description

* Foreign bus name
MQAL

# Queue manager name
ws5zl2Bus |

Batch size
El |
Maximum message size
[4154304

bytes

Heartbeat interval
[z00

seconds

Seqguence wrap
EEEEEEEEE) |

Nonpersistent message speed
Fast .

Adoptable

Initizl state
Started |%

Figure 6-44 Defining a new WebSphere MQ Link - General properties

Note: Note that the Queue manager name field is set to ws6z12Bus, the

name of the bus sending the message; it is not the name of the queue

manger the message is being sent to. This value becomes the reply to the
queue manager name set in the message header sent in the message to
the remote queue manager. This allows the remote queue manager, in this

case MQAT1, to know where to send the reply message.
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7. In the “Step 2: Sender channel WebSphere MQ Link properties” window, we
set the Sender MQ channel name to ws6z12.to.MQA1, the Host name to
wtsczl.itso.ibm.com, the port to 1414, and clicked Next. See Figure 6-45.

Step 1: Sender channel WebSphere MQ link properties

General
WebSphere
M} link
properties

Sender MQ channel name
[vegz12.ta.mgaL |

Host name
|w|34:zl..i13u.ibm.cum |

Step 2: Sender

channel
WehbSphere Port
MQ fink
properties | 241 |
*T
Step 3: |
Receiver
[ELLEY Disconnect interval
WebSphere [s00 | seconds
MO link :
properties Short retry count
10 |

Step 4: |
Summary of Short retry interval
WebSphere |§g I seconds
M link
properties Long retry count

EEEEEEEEE] |

Long retry interval

|1200 seconds

Initial state

I Previous I Next| Cancel -

Figure 6-45 Defining a new WebSphere MQ Link - Sender Channel
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8. In “Step 3: Receiver Channel WebSphere MQ Link properties”, we set the
Receiver MQ Channel name to MQA1.to.ws6z12 and clicked Next. See

Figure 6-46.

Step 1: General
WeabSphere MG}
link properties

ebSphere M
link properties

Step 3: Receiver
channel
WebSphere MQ
link properties

Step 4:
Summary of
WeabSphere MG}
link properties

Receiver channel WebSphere MQ link
properties

Receiver M channel name
[MQal.to.wssziz |

Inbound nonpersistent message

reliabili )
Reliable .
Inbound persistent message reliability
hasured v]
Initial state

| Previous |

| Cancel |

Figure 6-46 Defining a new WebSphere MQ Link - Receiver channel

9. Verify the information and click Finish.

10.Save the changes and the WebSphere MQ Link MQA1Link is created.
11.Restart the WebSphere Application Server to activate the configuration.
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6.3.10 Verifying the channels

1. Navigate to Buses —» ws6z12Bus — Messaging engines —
nd6z12.ws6ri12-ws6z12Bus — WebSphere MQ links, check whether the
status of the MQAT1Link is running, and click MQA1Link. See Figure 6-47.

Buses b TE

Buses > ws6z12Bus > Messaging engines > nd6z12.ws6z12-ws6z12Bus > WebSphere MQ links

A link between the messaging engine and a WebSphere MG network. The WebSphare MG link
connects the messaging engine as a queus manager to WebSphere MQ, thereby providing a bridge
betwean the bus and a2 WebSphere M network.

Preferences

‘ | New Delete Start H Stop mode: | Quiesce Vl Target state: | Inactive @Stop ‘

B @

= = [ =
Select| Name 2 Description & | Foreign bus name J; | Queue manager name 3 | Status J ()
|:| MOaLLink MOQAL wsBzl1lZBus | 3
Total 1

Figure 6-47 Show WebSphere MQ Link - Running

2. Inthe MQA1Link window, click Sender Channel in the Additional Properties
section, as shown in Figure 6-48.

Buses > wstzl2?Bus > Messaging engines > nd6z12 . wstzl2-wsGzl12Bus > WebSphere MQ links >
MQA1Link

A& link between the messaging engine and a WebSphere MQ network. The WebSphere MQ link connects
the messaging engine as a gueue manager to WebSphere M, thereby providing a bridge between the
bus and a WebSphere MQ network.

Runtimea Configuration

General Properties Additional Properties

Administration Publish/subscribe broker profiles

* Name R
= Feceiver channel
[MoAaiLink
( Sender channel )
uuio
[F1o049Fs45332948 |

i Related Items
Description

[
Figure 6-48 MQAT1Link Properties

| i |
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3. In the WebSphere MQ link receiver channel window we can check the
channel status and start it, if necessary. As we can see in Figure 6-49, the
channel is not running. You can start the channel by clicking Start.

P E

Buses

Buses > wsfz12Bus > Messaging engines > ndfzl12.wsbz12-wsGz12Bus > WebSphere MQ links
> MOAlLink > WebSphere M link receiver channel

The receiver channel that receives messages from the gateway WebSphere MQ queue
manager. The receiver channel communicates with a WebSphere M sender channel on the
gateway queue manager, and converts M format messages to service integration bus
messages.

Preferences

Stop mode: Target state: | Inactive q | Stop H

El=lcalE

Select| Receiver MQ channel name 2 Status Q
O MDA to.wsEz12 | %)
Total 1

Figure 6-49 MQAT1Link - Receiver channel not started

4. Go back to the MQA1Link window and select Sender channel. Notice that
the sender channel ws6z12.t0.MQA1 is running.

TE

Buses
Buses > ws6z12Bus > Messaging engines > nd6z12.ws6z12-ws6z12Bus > WebSphere MO links
> MDAdLink > WebSphere MJ link sender channel

The sender channel that sends messages to the gateway queues manager. The sender channel
communicates with & WebSphere MJ receiver channel on the gateway queus manager, and
conwverts service integration bus messages to MQ format messages.

Preferences

| 422
Select| Sender MQ channel name 2 | Host name & Port Status &
D iwsﬁzl.Z.to.MQAl wtsczl.itso.ibm.com | 1414 [
Total 1

Figure 6-560 MQAT1Link - Sender channel started
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6.4 WebSphere MQ configuration

Now that almost everything is set up in WebSphere Application Server, we move
over to the WebSphere MQ side and make the necessary definitions. We need to
define the sender and receiver channels in WebSphere MQ to be able to
communicate between WebSphere Application Server and WebSphere MQ.

6.4.1 Checking the port numbers in WebSphere Application Server

First, we need to check which TCP/IP port is used in WebSphere to support
connections on the WebSphere side.

1. In the WebSphere Integrated Solutions Console, select Server —
Application Server —» ws6z12, then click WebSphere MQ link inbound
transports. See Figure 6-51.

Application servers. A W " 4 A N 7

View: | All tasks

Wik Application servers > ws6z12
Guided Activities Use this page to configure an application server. An application server is 2 server that provides

services required to run enterprise applications.
B servers

A pnlicarm e Runtime || Configuration

Web servers
WebSphere MQ servers
General Properties

[H applications Container Settings

Hame _
Resources — | Sessicn management
i P iner Settings
Security e T, B SIP Container Setting
Envirenment [ndez12 | Web Container Settings
System administration # Short Name Portlet Container
[wsez1z Settings
Users and Groups
Unigue Id EJIB Container Settings

L T C12358240062D543000000F000000001030C0485 B it )i

Troubleshooting

Business Process

B Service intagration
Buses

Web services

uooI

[ run in 84 bit 7vM mode

D Run in development mode
Access to internal server classes
| Allowe .v[

Server-specific Application Settings

Class loading mode

Services
Applications

Installed spplications

Sarver messaging

Messaging engines

Messaging engine
inbound transports

WebSphers MO link
inbound transports

SIB service

Figure 6-51 Selecting WebSphere MQLink inbound transports
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2. Notice the InboundBasicMQLink TCP/IP port number, as shown in
Figure 6-52.

Application servers kd

Application servers > ws6z12 > Transport Chain

Use this page to view and manage a transport chain. Transpeort chains represent network protocol
stacks operating within a dient or server.

Preferences

New| | Delete

Bl 2l
Select| Name & Enabled Host & Paort 55L Enabled
D InboundBasicMQLink | Enabled * Disabled

D InboundSecureMOLink | Enabled * 8133 Enzbled
Total 2

Figure 6-52 Checking the port number of the WebSphere MQLink inbound transports

6.4.2 Defining the channels in WebSphere MQ

Using the information from the previous sections, we can run a job similar to the
one shown in Example 6-2 to actually define the channels to WebSphere MQ.
Besides the channels we are also defining the transmission queue. You can see
in this example that the channel names and the WebSphere Application Server
host name and port number correspond with definitions we used earlier when
setting up WebSphere Application Server.

Example 6-2 MQ channel configuration

//1TS0011 JOB 'ITSO01-MQ',MSGLEVEL=(1,1),MSGCLASS=H,
// REGION=0M,CLASS=A,NOTIFY=&SYSUID
s
//DISP EXEC PGM=CSQUTIL,PARM="'MQA1"'
//STEPLIB DD DISP=SHR,DSN=MQ600.SCSQANLE
// DD DISP=SHR,DSN=MQ600.SCSQAUTH
//SYSPRINT DD SYSOUT=*
//SYSIN DD *
COMMAND
//CSQUCMD DD *
define qlocal('ws6z12') +

usage(xmitq) +

replace
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define channel('MQAl.to.ws6z12') +
chltype(sdr) +
conname ('wtsczl.itso.ibm.com(8132)"') +
trptype(TCP) +
xmitq('ws6z12') +
replace

define channel('ws6z12.to.MQAl') +
chltype(rcvr) +
trptype(TCP) +
replace

Make sure that this job finished with return code=0 and 0 failed, as shown in
Example 6-3.

Example 6-3 Job output of defining channels to WebSphere MQ

CSQUO571 3 commands read

CSQUO58I 3 commands issued and responses received, 0 failed
CSQU143I 1 COMMAND statements attempted

CSQU144I 1 COMMAND statements executed successfully
CSQU148I CSQUTIL Utility completed, return code=0

Now that we can start the channels on both sides (WebSphere Application
Server and WebSphere MQ). Proceed as follows:

1. First start the sender channel on the WebSphere MQ side. To do this, open
the MQ administration panel on z/OS. Type number 1 as the Action, select
CHANNEL as the Object Type, MQA1.to.ws6z12 as the Name, and press
Enter. This will list the available defined channels with this name. See
Example 6-4.

Example 6-4 Selecting channels to browse

IBM WebSphere MQ for z/0S - Main Menu

Complete fields. Then press Enter.

Action . . . . . . . . .. 1 0. List with filter 4. Manage
1. List or Display 5. Perform
2. Define like 6. Start
3. Alter 7. Stop

Object type . . . . . . .. CHANNEL +

Name . . . . . . . . ... MQAl.to.ws6z12

Disposition . . . . . . .. A Q=Qmgr, C=Copy, P=Private, G=Group,

S=Shared, A=Al1l
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Connect name . . . . . .. MQA1 - Tocal queue manager or group
Target queue manager . . . MQAL

- connected or remote queue manager for command input
Action queue manager . . . MQAl - command scope in group
Response wait time . . . . 30 5 - 999 seconds

(C) Copyright IBM Corporation 1993,2005. A1l rights reserved.

Command ===>
Fl=Help F2=Split F3=Exit F4=Prompt F9=SwapNext F10=Messages
F12=Cancel

2. In the List Channels screen type the number 6 besides the sender channel
name and press Enter, as shown in Example 6-5.

Example 6-5 Selecting the sender channel

List Channels - MQAl Row 1 of 1

Type action codes, then press Enter. Press F11 to display connection status.
1=Display 2=Define T1ike 3=Alter 4=Manage 5=Perform
6=Start 7=Stop

Name Type Disposition  Status
<> MQAl.to.ws6z12 CHANNEL PRIVATE MQA1
MQAl.to.ws6z12 SENDER QMGR MQA1 INACTIVE

kkhkkhkkkk End Of '|-|s-t *khkkkkkkkx

Command ===>
Fl=Help F2=Split F3=Exit F4=Filter F5=Refresh  F7=Bkwd
F8=Fwd F9=SwapNext F10=Messages Fl1=Status F12=Cancel
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3. In the Start a Channel screen press Enter to confirm the start command and
the MQ message CSQ9022I will appear, as shown in Example 6-6. It is
important to have WebSphere Application Server up and running and
listening on the incoming port. If this is not the case, WebSPhere MQ cannot
start the channel and will give an error message.

Example 6-6 Starting the sender channel

Start a Channel

Select disposition, then press Enter to start channel.

Channel name . . . . . . . : MQAl.to.ws6z12

Channel type . . . . . .. : SENDER

Description . . . . . . . . :

Disposition . . . . . . . .. P P=Private on MQAl

S=Shared on MQAl
A=Shared on any queue manager

ESSSS55555555555555555555555555555555555555555555555555555SSSN
e €SQ9022I -MQA1l CSQXCRPS ' START CHANNEL' NORMAL COMPLETION e
DSSSSSSSSSSS5555555555555555555555555555555555555555555555SSSM
Command ===>
Fl=Help F2=Split F3=Exit F9=SwapNext F10=Messages F12=Cancel
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4.

If the sender channel on the WebSphere Application Server side is not
started, start it using the Integrated Solutions Console. Expand Service
Integration —» Buses — wsz12Bus — Message engine —
nd6z12.ws6z12-ws6z12Bus —» WebSphere MQ links - MQA1Link, and at
Additional Properties click Sender channel, as shown in Figure 6-53.

Buses > wstz12?Bus > Messaging engines > nd6z12.wstz12-ws6z12Bus > WehSphere MQ links >
MQA1Link

A link between the messaging engine and a2 WebSphere MQ network. The WebSphere MQ link connects
the messaging engine as a2 queues manager to WebSphere MQ, thereby praviding a bridge between the
bus and a WebSphere MQ network.

Runtime Configuration

General Properties Additional Properties

Administration Publish/subscribe broker profiles

* N
2me - Receiver channel
[MoAiLink
( © senderchannel )
uuIo
[F1o049F849332948 |

Related Items

Description

|

[
Figure 6-53 MQA1Link Additional Properties

On the WebSphere MQ link sender channel window select the channel
ws6z12.to.MQA1 and click Start, as shown in Figure 6-54.

L N 2=
Buses > ws6z12Bus > Messaging engines > nd6z12.ws6z12-ws6z12Bus > WebSphere MQ links
> MOAlLink > WebSphere MQ link sender channel

The sender channel that sends messages to the gateway queue manager. The sender channel
communicates with a8 WebSphere M receiver channel on the gateway queus manager, and
converts service intsgration bus messages to MQ format messages.

Preferences

|| i"ﬂ_“ Stop mode: ,@ Target state: M|

ElElEE

Select| Sender MQ channel name 2 | Host name Port Status (’_
wEEz12.to.MOAL witsczl.itso.ibm.com | 1414 i
Total 1

Figure 6-54 Starting the channel sender
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If the start is successful, a message is issued at the Console and the status of
the channel becomes a green solid arrow, as shown in Figure 6-55.

|El Messages

[0S WebSphere MQ link sender channel ws6z12.to.MQAL started
successfully

Buses > ws6z12Bus > Messaging engines > nd6z12.ws6zl2-ws6z12Bus > WebSphere MO links
> MOAlLink > WebSphere MQ link sender channel

The sender channel that sends messages to the gateway gqueue manager. The sender channel
communicates with 8 WebSphere M receiver channel on the gateway queus manager, and
converts service integration bus messages to M} format messages.

Preferences

Reset Start Stop mode: I_lguiesl:e I;\E] Target state: _II'I_E:tIT_I;\E] Stop

Select| Sender MQ channel name & | Host name i Port 2 | Status i @

I:l vwEGz12.t0.MOAL witsczl.itso.ibm.com | 1414 2]

Total 1

Figure 6-55 Channel sender started

6.5 More WebSphere Application Server configurations
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In the next sections we continue with the configuration on the WebSphere
Application Server side.
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6.5.1 Defining a foreign queue

We have to define the queue that will be used by foreign bus MQA1.

1. Expand Service Integration — Buses — ws6z12Bus — Destinations and
click New, as shown in Figure 6-56.

Buses h N e

Buses > ws6z12Bus > Destinations

A bus destination is defined on a service integration bus, and is hosted by one or more locations within the bus.
Applications can attach to the destination as producars, consumers, or both to exchange messages.

Preferences

MNew| Delete | Mediate Unmediate

RICEIES

Select| Identifier 2 | Bus & Type Description 3 | Mediation
D | Default. Topic.Space | wsB6z12Bus | Topic space |
D | _SYSTEM.Exception.Destination.nd6z12.ws6z12- | ws6z12Bus | Queus
| ws6z12Bus
D | ws6z12Queue ws6z12Bus | Queue
Total 3

Figure 6-56 Defining a new foreign queue

2. In Create new destination, select Foreign, as shown in Figure 6-57.

Create = new destination on this bus.

| Salect destination type

O gueue
Topic space
QO Alias

® Foreign

Next Cancel

Figure 6-57 Selecting the destination type for the foreign queue
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3. In “Step 1: Set foreign destination attributes” type MQA1Queue as the
Identifier, select MQAT1 in the Bus combo box, and click Next. See
Figure 6-58.

Step 1: Set foreign Set fnlﬁigndtsﬁnaﬁnn attributes
destination : : o )
attributes

Configure the attributes of your new foreign destination

Step 2: Confirm #* Identifier

foreign destination |MQAl.Queue |
creation

# Bus
[mga1 [»]

Description

8

Enable producers to override default reliability

Quality of Service

Default reliability
|ﬁ55ured persistent M

Maximum reliability
| Assured persistent VI

cancel |

Figure 6-58 Defining a new foreign queue - attributes

4. Check the information and click Finish.
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5. Save the changes and the foreign queue MQA1Queue is created. The result
can be seen in Figure 6-59.

Buses > wsGz12Bus > Destinations

A bus destination is defined on a service integration bus, and is hosted by one or more locations
Applications can attach to the destination a5 producers, consumers, or both to exchange messagg

Preferences

ENEW: | Delete | | Medizte | | Unmedizate |

it igﬁ

Select| Identifier & | Bus Type o Description
D Defsult.Topic.Space | w=Bz12Bus Topic spaca |
D MOALQusue | MOQAL | Foreign
D S‘FSTEM.Ex:egiun.Destination.ndﬁzl2.wstl.2-‘ wsEzlZBus | Queue

wstzl2Bus
D wsEzl2Qusus ws6z12Bus | Queue

|

Total 4

Figure 6-59 Showing Destinations - Foreign queue

6. Because we want JMS messages to be sent to the external WebSphere MQ,
we need to define destination context properties to the MQRFH2 header to be
included in these messages.

Expand Service Integration —» Buses —» ws6z12Bus — Destinations —
MQA1Queue and select Context properties, as shown in Figure 6-60.

Buses =

Buses » wsfz12Bus > Destinations > MQA1Queus
The name by which this foreign destination is known for administrative purposes.

C

onfiguration

General Properties

Additional Properties

Identifier Comtont .
|I'\r1Q#.1Queue | onte roperties
Bus

[Mgat |

uuID
| [04s0FBCOD4350B27DEAZ2S4E |

Figure 6-60 Foreign queue properties
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7. In the Context properties window, click New, as shown in Figure 6-61.

Buses T E

Buses > wsGzl2Bus > Destinations > MOA1Queue > Context properties

Context information used to enable correct processing of messages. This
information adds to the context information derived from processing the
message header.

Preferences

[new| [ Delete |

EilIEEIE

5e|e1:t| Name 2 Context type Context value

MNone

Total O

Figure 6-61 Foreign queue properties

8. Type MQRH2A11owed as the Name, select Context Type Boolean, type true
as the Context value, and click OK. See Figure 6-62.

Buses ¥ E

Buses > wsfzl2Bus > Destinations » MOAl1Queue > Context properties = New

Context informztion used to enable correct processing of messages. This
information adds to the context information derived from processing the
message header.

Configuration |

General Properties

# Name
| _MQRFH2Allowed
Context type
Boolean | ¥
# Context valus

Figure 6-62 Create a foreign queue property

9. Check the information and click Finish.
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10.Save the changes, and the context property _ MQRH2AIllowed is created. See
Figure 6-63.

Buses

7=

Buses > wsGzl2Bus > Destinations > MOQA1Quewe > Context properties

Context information used to enable correct processing of messages. This
information adds to the context information derived from processing the
message header.

Preferences
| Mew| | Delete

El=lcalE

Select Name 2 Contesxt type [ | Context value
I:‘ MORFH2Allowead BOOLEAN true
Total 1

Figure 6-63 Foreign queue property created
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6.5.2 Defining the JMS queue to the foreign queue

288

We now need a JMS queue definition that will point to the MQA1Queue foreign
queue.

1.

Expand Resources — JMS — JMS providers and click Default messaging

provider, as shown in Figure 6-64.

View: EAll tasks |Vi |IAJ

Welcome
Guided Activities
Servers
[ Applications
El Resources

Schedulers

Object pozl managers
B ams /

IMS providers

Cannection factaries
Queue connection factaries
Taopic connection factories
Queues

Topics

Activation specifications

Hipec

Resource Adapters
& Asynchrenous beans
Cache instancas
Mail

URL

Fesource Envirenment

Select| Name & :De@:rip'tiu

IMS providers

A IJMS provider enables messaging based on the
connection factories to create connections for IJM

B Scope: Cell=cl6z12, Node=ndb6z12, Server=w|

Scope specifies the level at which the resou
information on what scope is and how it wo

i_N?:le=ndGzl.2, Server=ws6z12 F}

Preferences

New| | Delets
= o

£v

| Default messaging provider | Default m

| ¥5 defsult messaging W5 Defaul

| provider | Provider
| WebSphere MO messaging WebSphe
| provider | Provider

Total 3

Figure 6-64 Creating a new JMS queue
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2. Under the Additional Properties select Queues, as shown in Figure 6-65.

IMS providers > Default messaging provider

A JMS provider enables messaging based on the Java Messzge Service (JMS). It provides J2EE
connection factaries to create connections for JMS destinations.

Configuration

General Properties Additional Propertias

Scope
|Node=nd6312,Ser'.'er=w5631.2 |

Connection factories

Queues connection fackories

Name . ] ]
|DeFault messaging provider | Topic connection factories

e ‘ Dueues ,
Description

Default mess=sging provider Topics
Activation specifications

[ok]
Figure 6-65 Selecting Queues

3. This will show the existing JMS queues, as shown in Figure 6-66. Click New.

IMS providers wE

JMS providers > Default messaging provider > Queues

A JMS gqueue is used as a destination for point-to-point messaging.

Preferences
|- new| | Delets |

iR

| Selectl Name & |JNDI name X Provider o Description 2 Scope I}
O vs6z12ImsQueue | jms/ws6z12ImsQueue | Default Node=nd6z12,Server=ws6z12
messaging
| provider
Total 1

Figure 6-66 Defining a new JMS queue to the foreign queue
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4. On the General Properties window, type MQAlJmsQueue as the Name,
jms/MQA1JmsQueue as the JNDI name, select MQA1 in the Bus name combo
box, select MQA1Queue in the Queue name combo box, and click OK. See
Figure 6-67.

Ganeral Properties

Administration
Scope
|I'lcde=ndGzl2,Ser'.-er=w56212 |

Provider

|DeFau|t messaging provider |

* Mame
|MQAlJmsQueue

* JNDI name
ljms;"MQAl..'lmsQueue
Description

Connection
Bus name
MQAL il
* Queue name

[MQaLQueue v|

Delivery mode
= y_im

Figure 6-67 Defining a new JMS queue to the foreign queue - General Properties

5. At the confirmation screen, verify the information and click Finish.
6. Save the changes.
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The Queue MQA1JmsQueue is created, as shown in Figure 6-68.

IMS providers TE

JMS providers > Dafault messaging provider > Queues
A JMS queue is used as a destination for point-te-point messaging.

Preferences

New| | Delete
b | (4
EllealE
Select| Name JNDI name Provider J: Description Ix Scope
I:l MOALImsQueue | jms/MQALIMsQueue | Default Node=nd6z12,5erver=ws6z12
massaging
provider
D wsbz12ImsCueaus | jms/wssz12ImsQueus | Default Node=nd6z12,Server=ws6z12
messaging
provider

Total 2

Figure 6-68 New JMS queue to the Foreign queue

6.5.3 Defining the WebSphere MQ queues and process

We need to define the WebSphere MQ queues that will communicate with
WebSphere Application Server queues.

A job similar to the one shown in Example 6-7 can be used for this.

Example 6-7 Defining WebSphere MQ queues

//1TS0011 JOB 'ITS001-MQ',MSGLEVEL=(1,1),MSGCLASS=H,
// REGION=0M,CLASS=A,NOTIFY=&SYSUID
/1*
//DISP EXEC PGM=CSQUTIL,PARM="'MQA1"'
//STEPLIB DD DISP=SHR,DSN=MQ600.SCSQANLE
// DD DISP=SHR,DSN=MQ600.SCSQAUTH
//SYSPRINT DD SYSQUT=*
//SYSIN DD *
COMMAND
//CSQUCMD DD *
define qremote('ws6z12Queue') +
rname ('ws6z12Queue') +
rgmname ('ws6z12Bus') +
xmitq('ws6z12') +
replace

define process('ws6z12Proc') +
appltype(CICS) +
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applicid(CPIL)+
replace

define qlocal('MQA1Queue') +
process('ws6z12Proc') +
trigger +
trigtype(first) +
trigdata('/itso/CUSTINQ') +
initq(CITS001.INITQ) +
bothresh(1) +
replace

Make sure that this job finishes with return code=0 and 0 failed, as shown in
Example 6-8.

Example 6-8 Job output from defining queues

CSQUO571 3 commands read

CSQUO58I 3 commands issued and responses received, 0 failed
CSQU143I 1 COMMAND statements attempted

CSQU144I 1 COMMAND statements executed successfully
CSQU148I CSQUTIL Utility completed, return code=0

6.5.4 CICS Transaction Server configuration

The configuration of the CICS TS was not our objective for this book.
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Using WebSphere Message
Broker for connectivity

WebSphere Message Broker (WMB) is a powerful integration solution for
building Service Oriented Architectures. The communication through the Broker
is based on the principles of messaging, but with many enhancements.
Messages flow through the Broker between disparate applications and across
multiple hardware and software platforms. Business rules can be applied to the
data that is flowing through the Broker in order to route, store, retrieve, and
transform the information.

This chapter demonstrates the use of the WebSphere Message Broker (WMB)
as an Enterprise Service Bus (ESB). We go through the tasks to create
mediations that isolate a client application from the backend server application.
At a high level, this chapter is organized into the following sections:

» Message Broker Overview, discussed in 7.1, “WebSphere Message Broker
overview” on page 295, with the following subtopics:

— Capabilities
* Message routing
* Message transformation and enrichment

— Components

© Copyright IBM Corp. 2008. All rights reserved. 293



¢ Development environment (application development perspective,
configuration manager, message flows, message sets)

¢ Runtime environment (Broker, Execution groups, Broker domain, User
name server)

» Sample applications, discussed in 7.2, “Sample applications” on page 300,
with the following subtopics:

— Routing scenario
¢ Defining the message format
* Defining the sample message flow and customizing the message
¢ Deploying and testing
— Protocol conversion and message transformation scenario
¢ Defining the message format and message sets
* Designing the sample message flow and customizing the message
* Deploying and testing
— Web Services call out from the Broker

Finally, in 7.3, “Additional material” on page 347, we provide information about
the supplied material for this book.
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7.1 WebSphere Message Broker overview

WebSphere Message Broker (WMB) provides many features, such as:

» Optimization for efficiently analyzing (parsing) incoming data

» Efficient stateless data transformations

» A wide range of direct data access methods for message enrichment
» Routing of WebSphere MQ and HTTP transports between end points
» A simple graphic and standards-based development environment

» A robust and highly scalable execution environment

7.1.1 Capabilities

The primary capabilities of WebSphere Message Broker are message routing,
message transformation, message enrichment, and publish/subscribe. Together,
these capabilities make WebSphere Message Broker a powerful tool for business
integration.

Message routing

WebSphere Message Broker provides connectivity for both standards-based and
non-standards-based applications and services. The routing can be simple
point-to-point routing or it can be based on matching the content of the message
to business rules defined to the Broker.

WebSphere Message Broker contains a choice of transports that enable secure
business to be conducted at any time and any place, providing powerful
integration using mobile, telemetry, and Internet technologies. WebSphere
Message Broker is built upon WebSphere MQ and therefore supports the same
transports. However, it also extends the capabilities of WebSphere MQ by
adding support for other protocols, including real-time Internet, intranet, and
multicast endpoints.

Message transformation and enrichment

Transformation and enrichment of in-flight messages are important capabilities of
WebSphere Message Broker, and allow for business integration without the
requirement of any additional logic in the applications themselves. You can
transform messages between applications to use different formats, for example,
transforming from a custom format in an existing system to XML messages that
you can use with a Web Service. This provides a powerful mechanism to unify
organizations, because business information can now be distributed to
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applications that handle completely different message formats without a
requirement to reprogram or add to the applications themselves.

Messages can also be transformed and enriched by integration with multiple
sources of data, such as databases, applications, and files. This allows for any
type of data manipulation, including logging, updating, and merging. For the
messages that flow through the Broker, you can store business information in
databases or you can extract them from databases and files and add to the
message for processing in the target applications.

You can perform complex manipulation of message data using the facilities
provided in the Message Broker Toolkit, such as ESQL and Java.

In WebSphere Message Broker, message transformation and enrichment is
dependant upon a Broker understanding the structure and content of the
incoming message. Self-defining messages, such as XML messages, contain
information about their own structure and format. However, before other
messages, such as custom format messages, can be transformed or enhanced,
a message definition of their structure must exist. The WebSphere Message
Broker Toolkit contains facilities for defining messages to the Message Broker.
These facilities are discussed in more detail in this chapter.

7.1.2 Components

WebSphere Message Broker is comprised of two principal parts: a development
environment for the creation of message flows, message sets, and other
message flow application resources, and a runtime environment, which contains
the components for running those message flow applications that are created in
the development environment. Figure 7-1 on page 298 gives the overview.

Development environment

The development environment is where the message flow applications that
provide the logic to the Broker are developed. The Broker uses the logic in the
message flow applications to process messages from business applications at
runtime. In the Message Broker Toolkit, you can develop both message flows and
message sets for message flow applications.

Application Development perspective

The Application Development perspective is the part of the Message Broker
Toolkit that is used to design and develop message flows and message sets. It
contains editors that create message flows, and transformation code, such as
ESQL or Java, that define messages.
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This perspective is also used for the deployment of message flows and message
sets to Brokers in the defined Broker domains. The Administration perspective
also contains tools for creating WebSphere Message Broker archive (bar) files.
Bar files are used to deploy message flow application resources, such as
message flows and message sets.

The Administration perspective also contains tools to help test message flows.
These tools include Enqueue and Dequeue for putting and getting messages
from WebSphere MQ queues.

Configuration Manager

The Configuration Manager is the interface between the WebSphere Message
Broker Toolkit and the Brokers in the Broker domain. The Configuration Manager
stores configuration details for the Broker domain in an internal repository,
providing a central store for resources in the Broker domain.

The Configuration Manager is responsible for deploying message flow
applications to the Brokers. The Configuration Manager also reports back on the
progress of the deployment and on the status of the Broker. When the
WebSphere Message Broker Toolkit connects to the Configuration Manager, the
status of the Brokers in the domain is derived from the configuration information
stored in the Configuration Manager’s internal repository.

Message flows

Message flows are programs that provide the logic that the Broker uses to
process messages from business applications. Message flows are created by
connecting nodes together, with each node providing some basic logic. A
selection of built-in nodes is provided with WebSphere Message Broker for
performing particular tasks. These tasks can be combined to perform complex
manipulations and transformations of messages. Methods are available for
defining the logic in the message flows to transform data. Depending on the
different types of data or the skills of the message flow application developer, the
following options are available:

» Extended Structured Query Language (ESQL)

» Java

» Extensible Style-sheet Language for Transformations (XSLT)

» Drag-and-drop mappings

The nodes in the message flows define the source and the target transports the

message, any transformations and manipulations based on the business data,
and any interactions with other systems such as databases and files.
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Message sets

A message set is a definition of the structure of the messages that are processed

by the message flows in the Broker. As mentioned previously, in order for a

message flow to be able to manipulate or transform a message, the Broker must

know the structure of the message. You can use the definition of a message to

verify the message structure and to assist with the construction of message flows

and mappings in the WebSphere Message Broker Toolkit.

Message sets are compiled for deployment to a Broker as a message dictionary,

which provides a reference for the message flows to verify the structure of
messages as they flow through the Broker.
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Figure 7-1 WMB environment

Runtime environment

The runtime consists of the Broker, one or multiple execution groups and

eventually a Broker domain and a User Name Server.

Note that the Configuration Manager is logically part of the development
environment, but runs on the runtime (deployment) platform.
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Broker

The Broker is a set of application processes that host and run message flows.
When a message arrives at the Broker from a business application, the Broker
processes the message before passing it on to one or more other business
applications. The Broker routes, transforms, and manipulates messages
according to the logic that is defined in their message flow applications.

A Broker uses WebSphere MQ as the transport mechanism both to
communicate with the Configuration Manager, from which it receives
configuration information, and to communicate with any other Brokers to which it
is associated. Each Broker has a database in which it stores the information that
it has to process messages in at runtime.

Execution groups

Execution groups enable message flows within the Broker to be grouped. Each
Broker contains a default execution group. You can create additional execution
groups, if they are given unique names within the Broker. Each execution group
is a separate operating system process and, therefore, the contents of an
execution group remain separate from the contents of other execution groups
within the same Broker. This can be useful for the isolating pieces of information
in regard to security, because the message flows execute in separate address
spaces or as unique processes.

Message flow applications are deployed to a specific execution group. To
enhance performance, the same message flows and message sets can be
running in different execution groups.

Broker domain

Brokers are grouped together in Broker domains. The Brokers in a single Broker
domain share a common configuration that is defined in the Configuration
Manager. A Broker domain contains one or more Brokers and a single
Configuration Manager. It can also contain a User Name Server. The
components in a Broker domain can exist on multiple machines and operating
systems, and are connected with WebSphere MQ channels. A Broker might
belong to only one Broker domain.

User Name Server

A User Name Server is an optional component that is required only when
publish/subscribe message flow applications are running, and where extra
security is required for applications to be able to publish or subscribe to topics.
The User Name Server provides authentication for topic-level security for users
and groups that are performing publish/subscribe operations.
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7.2 Sample applications

In this chapter we discuss a few scenarios typical for a z/OS runtime
environment. In all cases the flows are driven by a Web application running in
WebSphere Application Server, driving the requests into WMB. Based on the
flows developed, WMB will decide where to send the request and in which format
to send it. The following interfaces are used to access the back-end applications
in our scenario:

DB2 using the DB2 node

VSAM file reads using the VSAM node

CICS program calls via EXCI using the EXCI node

CICS program calls by Web services over HTTP using the SOAP node

vyvyyy

We use the WebSphere Message Broker Toolkit to build and illustrate routing,
protocol conversion and data transformation using the above back-end
interfaces.

7.2.1 Routing

We now demonstrate WMB routing in which we design the message flow to
determine whether to access DB2 or a VSAM data set, depending on the values
of the input data. This is known as content-based routing.

We also demonstrate methods for accessing DB2 and VSAM data. The data
retrieved is similar in both cases, and it is the flow’s responsibility to normalize
the data, that is, to ensure that the calling client does not see any difference in
the format of the data regardiess of the back-end source (DB2 or VSAM). This is
a common role for an Enterprise Service Bus. The mediation should determine
where to route requests and compensate for any eventual differences in the
back-end systems. Figure 7-2 on page 301 shows our flow. The numbers in the
bullets correspond with the numbers in the diagram.
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Figure 7-2 Message flow demonstrating content-base routing and data access

The flow begins by accepting input from two potential sources. The numbers in
Figure 7-2 correspond to the description that follows:

1. Accept input either as XML transported over MQ (the MQInput node labeled
DB2VSAM.XML.REQUEST) or alternatively as SOAP transported over HTTP
(the HTTPInput node labeled DB2VSAM/getCustomerinfo). The MQ
message content is shown here. The customer number is a key field that will
later be used to query the DB2 or VSAM data.

Example 7-1 Application part of a message

<Customer>
<CustNo>8</CustNo>
</Customer>
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The SOAP part of the input message sent over HTTP looks as follows:

<soapenv:Envelope
xmins:soapenv="http://schemas.xmlsoap.org/soap/envelope/"
xmins:xsd="http://www.w3.0rg/2001/XMLSchema"
xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance">
<soapenv:Body>
<CustomerReqg>
<CustNo>9</CustNo>
</CustomerReq>
</soapenv:Body>
</soapenv:Envelope>

2. After a few small data manipulations performed by Compute nodes, the
RouteToLabel node is used to perform the routing based upon the input data.

3. In the lower part of the flow, three label nodes can be seen (CustNo1-10, and
so on). These nodes are the targets of the RouteToLabel node (2).
Depending upon the nature of the input data, one of the following three paths
is taken:

¢ CustNo1-10: In this branch, the Compute node, Query_DB2, performs
the direct query to the DB2 database.

e CustNo11-20: In this branch, a series of nodes prepares for the direct
VSAM query, followed by the query and additional logic to post-process
the resulting data.

¢ CustNolnvalid: In this third possible branch, the Compute node
Invalid_CustNo simply prepares an error code to be returned.

4. The remaining part of the flow provides simple logic (Filter node) to determine
the format and transport of the response, either XML over MQ or SOAP over
HTTP. An example of the application part of the output message is shown
here:

<CustomerReply>

<CustNo>8</CustNo>
<LastName>Farkas</LastName>
<FirstName>Carl</FirstName>
<Address1>1 rue de la Paix</Addressl>
<City>Paris</City><State>FR</State>
<Country>FRANCE</Country>
<RetCode>0</RetCode>

</CustomerReply>

Given this basic logic used, we can begin to develop this flow. We explain each
node, as well as providing instructions to configure several of the nodes.
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The development process entails:

1.

Defining the format of any messages that will be used (not always required;
the Broker can recognize certain message types dynamically.)

2. Designing the flow

3. Filling in the parameters for the nodes and doing any necessary programming

4. Deploying and testing the flow

Defining the format of the message
We define and build the format for the VSAM record definition:

1.

Start the WebSphere Message Broker Toolkit. Select Start —» Programs —
IBM WebSphere Message Brokers 6.0 > WebSphere Message Brokers
Toolkit

(or simply use the icon shortcut i on the Windows desktop).

Yoo e

Enter a workspace location and name of choice in the Workspace prompt (if
not already there) and click OK.

The WMB Toolkit includes several perspectives. A perspective is a
precustomized set of window panes, organized in a particular way to facilitate
the development. For this part we will use the Broker Application
Development perspective. The current perspective is displayed in the title bar
of the Toolkit window. If this perspective is not the correct one, you should
switch to the correct one: Select Window — Open Perspective — Other —
Broker Application Development (default).
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2. Right-click in any blank area of the Broker Development pane (upper left
window) and select New — Message Set, as shown in Figure 7-3.
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Figure 7-3 New message set
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3. Enter the name for the Message Set. The wizard automatically uses the same

name for the Message Set project, which can generally be accepted. Note
that the message set name typically should be unique in a Broker. We

entered VSAM_CustRec. Select Next. See Figure 7-4.
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Figure 7-4 Name the message set
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4. The physical message format window is presented next. This message set
definition is used to parse data read from a VSAM file. The data is retrieved in
a simple structure-like format as used in C or COBOL. You should therefore
uncheck the default XML documents choice and check the Binary data

choice. See Figure 7-5.

CCorromm—
Message Selt k

Select the bype of message data vou wank to process >

| se

[~ =ML documents ifor example, S0P,

These are modeled using an XML Wire Format (=MLY,

¥ Einary data (for example, C or COBOL structures),

These are modeled using a Custom Wire Format (CWE).

[~ Text data (Far example, C5%, SWIFT ar HL7.

These are modeled using Tagged Delimited String Format (TDS),

< Back [Ext = | Finish I Cancel

Figure 7-5 Physical type choice
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5. Click Finish. The wizard should create the new folder and message set. The
message set editor window should be displayed, as shown in Figure 7-6.
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Message Type Prefix I <0ptional: set if you use Messags For embedded me 5, 52 Flx

Use namespaces
Broker will treat Length facet as MaxLength

Wersion I

Documentation

.

< | i

Propertiss I

Figure 7-6 Message set editor

The wizard should create the new folder and message set. The message set
editor window should be displayed as seen in Figure 7-6. Note here the
alphanumeric Message Set ID that is displayed—it will be referenced in later
sections. You can now close the message set editor window (click the X on
the tab).

6. We now import the COBOL COPYBOOK definition of the VSAM file structure
into this message set. This copybook is supplied as additional material in this
book. As you can see, this is a standard COPYBOOK definition that the z/OS
programmer of the VSAM application provided. We import this into the
message set created in the last step. The WebSphere Message Broker
allows you to build message definitions manually using the Toolkit and a
simple graphical interface, but it is more typical to import the definition when
possible from a variety of sources such as a COPYBOOK, a C header,
WSDL, an XML schema, or others.

Example 7-2 VSAMREC.cpy

01 CUSTREC.

02 CustNo PIC 9(3).
02 LastName PIC X(25).
02 FirstName PIC X(15).
02 Addressl PIC X(20).
02 City PIC X(20).
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02 State PIC X(5).
02 Country PIC X(15).

7. The next step creates a message definition file (.mxsd), which describes the
physical as well as logical structure of a message. This is done by importing
the COBOL COPYBOOK file viewed above. Navigate to VSAM_CustRec —
VSAM_CustRec — Message Definitions —> New — Message Definition
File From — COBOL File and press Next. See Figure 7-7.
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Figure 7-7  New message definition file

8. The next window displays the various structures that the importer found in the
COPYBOOK. In this case there is only one source structure. We select the
COBOL structure to be used in this window:

a. Click the structure name CUSTREC in the Source structure pane.
b. Click the > button to move it to the Imported structure pane.
c. Now select (check) the CUSTREC structure on the right side.
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Figure 7-8 Choose to import the copybook from outside workspace

Click Finish to complete the message definition file creation.

At this point the message definition editor window should be visible in the
upper right pane, and the Outline pane in the lower left should show the
VSAMCREC.mxsd hierarchy. Navigate to the VSAMCREC.mxsd —
Messages —» msg_CUSTREC — LastName element. Now within the
message definition pane, select the Properties tab. In the Properties page,
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select the Local Element under CWF1 to display the physical representation
of the LastName field.

You should see the field length count of 25, for example, which corresponds to
the COBOL X(25) definition. Other characteristics such as padding to apply,
character justification, numeric representation system (packed decimal
versus, for example), are all determined here in the Physical representation
section.

Defining the flow of the message

Having defined the VSAM message in the previous step, we will now begin to
create the actual flow. Note that WebSphere Message Broker does not require
that all messages be pre-defined in order to work with them. We will work with
non-predefined XML messages and the pre-defined VSAM message. The
incoming and outgoing XML messages used in this flow are not pre-defined. This
will be seen in the ESQL code in later steps.

1. In the Broker Development pane, click with the right mouse button in any area
and select New — Message Flow Project. This starts the Message Flow
Project wizard. Give it a project name and Select Next to proceed to the
dependency window.

Note: The project name is only local in this case, so any name may be
used. Typically, however, it is advisable to choose a name that indicates
the nature of the flow within the project.

2. The project dependency window allows you to specify any other projects
which may be referenced by your flow. This can enable the various flow
editors to better assist you in pre-selecting options and verifying that
necessary elements are available. You should select the VSAM_CustRec
project message definition as a dependency. This flow makes use of this
project with the imported VSAM data structure. Press Finish to complete this
wizard. See Figure 7-9 on page 311. An empty project is created.
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Figure 7-9 Choose the message definition project as a dependency for this message
flow project

. Expand the flow project just created in the Broker Development pane. Click

the Flows heading and select New — Message Flow to start the message
flow wizard. The wizard window appears and we specify the Message flow
name.

Note: The combination of the schema name and flow name must be
unique in the Broker Execution Group at runtime.

. Click Finish and the message flow editor window should open with the node
Palette and an empty flow canvas.
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Note: You can now begin to draw the flow. In order to draw the flow, you
must use the palette on the left side of the flow editor pane. As with most
Eclipse-based flow drawing interfaces, you proceed as follows for each
node.

Click on a folder, for example WebSphere MQ or Routing, to display the
nodes within that folder. Click on a node within the folder, for example the
MQInput node in the WebSphere MQ folder, to select the node.
Afterwards, move the cursor to an empty area of the canvas, and click once
with the left mouse button to place the chosen node on the canvas.

The name of the node is now high-lighted. You can retype the name of the
node.

5. Figure 7-10 on page 313 and Table 7-1 on page 313 show how the flow has

to be composed. Connect all of the nodes using the image to guide you. If you
are not sure which terminal to use, check in the table. We next customize the
various nodes as we explain the purpose of each node.

Note: Figure 7-10 on page 313 will be referenced several times in the
upcoming sections. It will be convenient to bookmark this page if you are
reading this material as a hard copy or note down the page if you reading
this as PDF. Also we will mostly refer to the annotated form (A, B, C and so
forth) of the nodes because we found it more convenient to quickly
reference, in the later sections.
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Figure 7-10 Annotated DB2VSAM flow

Table 7-1 DB2VSAM flow nodes

Node |In folder Node Type | Rename to Outgoing
terminal

A WebSphere MQ MQInput DB2VSAM.XML.REQUEST | Out

B HTTP HTTPInput DB2VSAM/getCustomerinfo | Out

C Transformation Compute DeEnvelope Out

D Transformation Compute Set_DB_target Out

E Routing RouteToLabel | RouteToLabel (default) (none)

F Routing Label CustNo1-10 Out

G Routing Label CustNo11-20 Out

H Routing Label CustNolnvalid Out

| Transformation Compute Query_DB2 Out

J Transformation Compute Prepare_VSAM_query Out

K Transformation Compute Invalid_CustNo Out
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Node |In folder Node Type | Rename to Outgoing
terminal

L Additional IBMVSAM | VSAMRead VSAM_Lookup Out

nodes

M Transformation Compute Complete_reply Out

N Routing Filter Return_to_MQ? False to
Build_SOAP_Reply
True to MQReply

o} Transformation Compute Build_SOAP_Reply Out

P HTTP HTTPReply HTTPReply (default)

Q WebSphere MQ MQReply MQReply (default)

Note: Though we are building this flow in the routing section of this chapter,
this same flow will be used for illustrating the protocol conversion and data
transformations.

Node descriptions and customizations
Next we explain all of the above node descriptions and perform certain
customizations and explain them.

» The MQInput node labeled DB2VSAM.XML.REQUEST is the MQInput node
where an incoming MQ (or JMS) message arrives. We will modify a few of
this node’s properties.

a.

Select the DB2VSAM.XML.REQUEST node by clicking it. Below the flow
editor window, in the lower right pane, you should see the Properties tab
displayed with this particular node’s properties. Be sure that the Basic
properties side tab is selected.

Fill in the Queue name field with the request queue that was created on
the z/OS MQ queue manager. For our example, we used
ZSOA.DB2VSAM.XML.CUST.REQUEST.

Note: The Message Broker is built upon WebSphere MQ. The Queue
referenced here is the Queue where the initial message is posted and is
available as MQ objects inside WebSphere MQ. All the Queue
definitions and MQ objects were created using the script
Define_Queue_Script.txt supplied as additional material in this book.

Next click the side tab just below marked Input Message Parsing. In the
Message domain drop-down box, select XMLNS. This tells the Broker that
by default it should parse the incoming message with an XML parser that
supports namespaces. Note that WebSphere Message Broker also
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includes other XML parsers, for instance the MRM XML parser which
requires that the message be predefined with a schema. For simplicity, we
chose to use the simpler XMLNS parser.

» The HTTPInput node labeled DB2VSAM/getCustomerinfo is where the
incoming HTTP message arrives.

Note: WMB has a very basic HTTP listener that can listen for incoming
requests.

a. Make sure that the lower Properties tab is pressed and you see the Basic
side tab, and fill in the URL suffix that the Broker monitors for incoming
HTTP requests. For our example the URL is /db2vsam/getCustomerinfo.

b. Click the side tab just below labeled Input Message Parsing. Similar to
what we did previously with the MQInput node, in the Message domain
drop-down box, select XMLNS.

» All Compute nodes. Compute nodes (as well as JavaCompute nodes) contain
pieces of code. Although there are many graphical nodes available in the
WebSphere Message Broker, using Compute nodes with small programs can
be quite efficient. And there is also the advantage that it is easier (and faster)
to describe than scripting graphical “drag ‘n drop” logic. For this flow, as in the
previous flows, the small ESQL programs have been supplied in a file called
DB2VSAM_flow.esql.txt, included in the additional material for this book. We
will now “import” all of the supplied ESQL code into our flow.

a. Double-click the first Compute node labeled DeEnvelope (alternatively,
you can right-click and select Open ESQL). This should bring up the
ESQL editor in the upper right panel.

b. Carefully select all of the lines in this window except for the first line, which
identifies the schema. Paste over all the selected lines from the file
DB2VSAM_flow.esql.txt, included in the additional material (Ctrl-v, or
right-click and select Paste) into this editor.

c. Save the ESQL code flow. You probably will notice when you do this that
the Outline pane in the lower left is filled in with the various ESQL module
names included in the ESQL file because the Toolkit detects their
presence.

The code for the DeEnvelope Compute node is shown in Example 7-3.

Example 7-3 DB2VSAM DeEnvelope code

CREATE COMPUTE MODULE itso_zsoa_DB2VSAM_DeEnvelope
CREATE FUNCTION Main() RETURNS BOOLEAN
BEGIN
/* Remove the SOAP envelope and place customer request id in "standard" place */
CALL CopyMessageHeaders();
SET OutputRoot.XMLNS.CustomerReq.CustNo =
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InputRoot.XMLNS.*:Envelope.*:Body.*:CustomerReq.*:CustNo;
END;

CREATE PROCEDURE CopyMessageHeaders() BEGIN
DECLARE I INTEGER 1;
DECLARE J INTEGER;
SET J = CARDINALITY(InputRoot.*[]);
WHILE I < J DO
SET OutputRoot.*[I] = InputRoot.*[I];
SET I =1+ 1;
END WHILE;
END;
END MODULE;

Although almost 20 lines of ESQL code appear, in fact, only one line was
written. The lower procedure, named CopyMessageHeaders(), is a standard
procedure supplied automatically by the ESQL editor.

The only ESQL line actually written (and supplied for you in this exercise) is:

SET OutputRoot.XMLNS.CustomerReq.CustNo =
InputRoot.XMLNS.*:Envelope.*:Body.*:CustomerReq.*:CustNo;

This code is executed after the message has been received by the HTTPInput
node. The incoming message expected is SOAP over HTTP. The incoming
HTTP SOAP data should be of the format shown in Example 7-4.

Example 7-4 DB2VSAM incoming SOAP HTTP message

<soapenv:Envelope
xmins:soapenv="http://schemas.xmlsoap.org/soap/envelope/"
xmins:xsd="http://www.w3.0rg/2001/XMLSchema"
xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance">
<soapenv:Body>
<Customer>
<CustNo>8</CustNo>
</Customer>
</soapenv:Body>
</soapenv:Envelope>

The line of ESQL code above removes all of the namespace references and
creates a simplified version of the message with only the <Customer> element.
This is done to “normalize” the subsequent processing because it now
resembles the data format expected in the MQ node. Example 7-1 on

page 301 showed the application part of the input message.

» The Set_DB_target node: You can display the ESQL code associated with
this node by performing the same steps as above. Click the tab
itso_zsoa_DB2VSAM.msgflow, and then double-click the node named
Set_DB_target.

316 Integrating Back-end Systems with WebSphere Application Server on z/OS through Web Services



The only code developed follows:

SET
OutputLocalEnvironment.Destination.RouterList.DestinationData[1].Tab
elname =
CASE
WHEN InputRoot.XMLNS.CustomerReq.CustNo < 11 THEN 'do_db2'
WHEN InputRoot.XMLNS.CustomerReq.CustNo < 20 THEN 'do_vsam'
ELSE 'do_invalid'
END;

The code associated with this node performs the heart of the “routing”
function of this mediation. It inspects the incoming data (the CustNo field) and
based upon its value, it sets up the label that the flow will branch to in the
subsequent RouteToLabel node. This sequence of nodes performs the
classic “select” logic found in most second generation programming
languages.

In addition to the bit of ESQL code, there is a small configuration change that
is necessary for the Set_DB_target node:

a. Return to the message flow editor window tab by clicking the tab
itso_zsoa_DB2VSAM.msgflow, and click the Set_DB_target node once.
In the lower Properties page, make sure that the Basic tab is selected as
the left tab. Select LocalEnvironment and Message as the Compute
mode. This is necessary to ensure that this node passes to the following
node the local environment data which is additional data carried in the flow
along with the message. This is set in the ESQL code displayed above.

The RouteTolLabel node: This node simply performs a branch to the label set
in the prior Set_DB_target node.

The CustNo1-10 node: Select the node and make sure that you have the
Properties tab selected, as well as the Basic left tab. This is the branch point
when the incoming request was for a customer number 1 to 10, in which case
the flow should query DB2.

a. Type the value do_db2 in the branch Label name field.

b. Perform the same customization on the other two label nodes. The
CustNo11-20 node should have the branch Label name do_vsam.

c. The CustNolnvalid node should have the branch Label name do_invalid.
The Query_DB2 node: It contains perhaps the most complex code in this
flow.

Example 7-5 ESQL for Query_DB2 node

SET OutputRoot.XMLNS.CustomerReply[ ] = (SELECT
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A.CUST_NO AS CustNo, A.CUST_LN AS LastName, A.CUST_FN AS
FirstName,
A.CUST_ADDR1 AS Addressl, A.CUST_CITY AS City, A.CUST_ST AS
State,
A.CUST_CTRY AS Country FROM Database.ITSOOC.EOTCUST AS A
WHERE A.CUST_NO = InputRoot.XMLNS.CustomerReq.CustNo);
/* Verify if DB2 inquiry found the customer record */
IF (Cardinality(OutputRoot.XMLNS.CustomerReply[ 1) = 1 ) THEN
SET OutputRoot.XMLNS.CustomerReply.RetCode = 0;
ELSE
SET OutputRoot.XMLNS.CustomerReply.RetCode = 8;
END IF;

The first line of code (SET) performs the actual database lookup with a SELECT
statement that is virtually identical to standard SQL. This, of course, explains
why the native Broker language is called ESQL (Extended SQL). The second
line of code (IF) simply validates that reasonable data was returned from the
DB2 SELECT and assigns an appropriate return code.

In addition to supplying the above ESQL code, it is necessary to do a small bit
of configuration for this Compute node. Click the Query_DB2 node in the
message flow editor window. In the lower Properties page, make sure that the
Basic tab is selected as the left tab.

a. The Data source field must be set to the DB2 location ID where the
customer database is found. We set it to DB9H. This is the same database
referenced in Chapter 3, “Accessing DB2 from WebSphere using Web
Services” on page 85.

Note: The customer table definition (DDL) is provided in the file
customer_table_create.sq|l.

» The Return_to_MQ? node: This node performs the role of determining
whether the original request came via MQ or HTTP, and uses this to
determine whether the reply should be formatted in XML over MQ or SOAP
over HTTP:

IF (Root.Properties.ReplyProtocol = 'MQ') THEN
RETURN TRUE;
ELSE
RETURN FALSE;
END IF;

The code inspects a field associated with the original incoming message that
indicates the protocol used.
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— The True branch is taken if the original message came via MQ. In this
case, the MQReply node is used.

Important: This MQReply node uses standard MQ application protocol.
It automatically sends an MQ reply message to the queue specified in
the ReplyToQueue field of the original incoming MQ message. This
normally is set by the application client that emits the original request
message. The MQReply node requires no customization at all; its
default settings can be used. It is very important that the application
client set the ReplyToQueue field in the message. WMB will not
process the flow execution if this field is not set.

— The False branch is taken otherwise, that is, when the original message
arrived via HTTP. In this case, the return message must be transformed
into a valid SOAP message format. This is done by the following Compute
node labeled Build_SOAP_Reply.

» The Build_SOAP_Reply node: The following ESQL code has been supplied
to do this transformation:

/* Declare the XML namespaces we will be using */

DECLARE mySoapNS NAMESPACE
"http://schemas.xmlsoap.org/soap/envelope/';

DECLARE myNS1 NAMESPACE 'http://itso.ibm.com';

DECLARE myXSI NAMESPACE
"http://www.w3.0rg/2001/XMLSchema-instance';

DECLARE myXSD NAMESPACE 'http://www.w3.0rg/2001/XMLSchema';

/* Create a standard broker message Body for application
data with standard header */

CREATE FIELD OutputRoot.XML;

SET QutputRoot.XML.(XML.XmlDecl) = '';

SET OutputRoot.XML.(XML.Xm1Decl).(XML.Version) = '1.0';

SET OutputRoot.XML.(XML.Xm1Dec1).(XML.Encoding) = 'UTF-8';

/* Add the SOAP Envelope and Body and pointers */

CREATE FIELD QutputRoot.XML."soapenv:Envelope";

Declare soapEnvelope REFERENCE TO
OutputRoot.XML."soapenv:Envelope";

CREATE FIELD soapEnvelope."soapenv:Body";

Declare soapBody REFERENCE TO soapEnvelope."soapenv:Body";

/* Create the standard SOAP Envelope attributes */

SET soapEnvelope. (XML.Attribute)"xmIns:soap" =
"http://schemas.xmlsoap.org/soap/envelope/' ;
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SET soapEnvelope. (XML.Attribute)"xmIns:soapenv"
='http://schemas.xmlsoap.org/soap/envelope/';

SET soapEnvelope. (XML.Attribute)"xmIns:xsd"
"http://www.w3.0rg/2001/XMLSchema’' ;

SET soapEnvelope. (XML.Attribute)"xmIns:xsi"
"http://www.w3.0rg/2001/XMLSchema-instance' ;

/* Add the application-specific data */

CREATE FIELD soapBody.getCustomerReply;

Declare getCustomerReply REFERENCE TO
soapBody.getCustomerReply;

SET getCustomerReply = InputRoot.XMLNS.CustomerReply;

Although a bit more lengthy, this code is not very complicated. We will not
explain it in detail, but it basically is adding the standard SOAP message
headers to the application data.

After the Compute node, the HTTPReply node is used to return the SOAP
reply to the calling application. This node requires no customization at all.

» The Prepare_VSAM_query node: This is the case where the incoming client
request specified a CustNo between 11 to 20 and the flow branches to the
second Label node CustNo11-20. In this case, the Compute node labeled
Prepare_VSAM_query is invoked, with the following ESQL code:

DECLARE Pattern CHARACTER '000';
SET OutputRoot.XMLNS.VSAM.Request.Position.Key =
CAST( CAST(InputRoot.XMLNS.CustomerReq.CustNo AS
INTEGER) AS CHARACTER FORMAT Pattern);
RETURN TRUE;

This code picks out the incoming CustNo field, formats it with leading zeros,
and places it in the field expected by the following VSAMRead node.

» The VSAM_Lookup node: For this node we need to specify where the VSAM
data set is. In the lower Properties page, make sure that the Basic tab is
selected as the left tab, as shown in Figure 7-11.
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Figure 7-

11 Configure VSAM file

You must set the VSAM File name, which in our case is
/FITSO.CICS.ITSOVSAM’ (single quotes included). Select the Default left tab
now. You must indicate here the message format to allow the Broker to parse

the VSA

M data record.

See Figure 7-12 on page 322, for defining the values.

— Set the Message Domain to MRM. This stands for the Message Repository
Manager and refers to the library and format used to store WebSphere
Message Broker message formats.

Type the Message Set identifier. This is a unique value for every machine.
Fill in the value of your message set as seen in Figure 7-6 on page 307 (or
better yet, to avoid potential typing errors, re-open the message set
definition and copy/paste this field).

Type msg_CUSTREC for the Message Type. This is the name of the specific
message in our message set. This was the name on the original COBOL
COPYBOOK that was used by the importer.

Type CWF1 as the Message Format. This is the particular type of physical
binding with the logical message that is to be used. The WebSphere
Message Broker can associate multiple physical bindings (XML, C
structure, delimited, and so on) with one logical message definition. In this
case, only one physical binding was created at import time.
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Figure 7-12 Configuring the VSAM data set

Select the Request left tab now. In this pane, as shown in Figure 7-13, you
specify the default VSAM data search and access parameters here (note that
all these parameters could equally be passed as dynamic parameters, but it is
easier for this example to use static node parameters). Use the information
shown in Figure 7-13 to fill in the values.

o T =5
Description B> vsAMRead Node Properties - YSAM_Lookup
Basic @ RRM: Must be an value greater than 0.
Adwanced Request Location I InputRoot, XMLNS.VSAM Request
Default Position Mode IKEV_EQ - Kew equal j
Request
key

Result

Status Key Type

REA

RRM

Figure 7-13 VSAM Search and access parameters

— Type InputRoot.XMLNS.VSAM.Request as the Request Location. This must

be set to the name of the element where the VSAM search key has been
placed.

Select KEY_EQ as the Position Mode. This tells VSAM the type of key

search to perform. We want to search for the record with the key equal to
the parameter.

Set the Key Type parameter to Parser String to indicate that the key is
character.

Note that an error message appears on this menu, X RRN Must be.... This

message can safely be ignored as we are not working with VSAM Relative
Record Numbers.

Select the Result left tab now. You specify here where the VSAM data is to be
returned. Use Figure 7-14 to fill in the values.
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Figure 7-14 VSAM node result parameter

— For the Output Data Location, type in OutputRoot.XMLNS.CustomerReply.
This is the position in the message where the parsed data should be
placed after reading it from VSAM.

Select the Status left tab now. You specify here record report return. For the
Include Report Record, select Yes.

» The Complete_reply node. Double-click the node to show its ESQL code.
This node uses the following supplied code:

IF (InputLocalEnvironment.VSAM.Report.Length > 0 ) THEN
SET OQutputRoot.XMLNS.CustomerReply.RetCode = 0;
ELSE
SET OQutputRoot.XMLNS.CustomerReply.RetCode = 8;
END IF;
RETURN TRUE;

This code performs a simple verification if the VSAM search returned valid
data and sets a return code appropriately. After this Compute node, the code
joins the same Filter node described above to determine if an MQ or HTTP
message should be sent as a reply.

The third and final case is where the incoming client request specifies an
invalid customer number. In this case, the label CustNoInvalid is entered.

» The Invalid_CustNo node: SET OutputRoot.XMLNS.CustomerReply.RetCode =
12; a simple return code is set.

The flow is now complete. Be sure to save the flow at this point by selecting the
flow editor tab and pressing Ctrl-s. In the lower pane labeled Problems, several
(9) warning messages concerning Unresolvable database table reference
appear.
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Deploying and testing the DB2 VSAM flow

In this section we deploy the application and test the following flow. We create a
Broker Archive (.bar) file with the artifacts, deploy it to the Broker runtime and
test it.

Note: A WebSphere Message Broker uses the .bar file in the same way that
WebSphere Application Server uses .war or .ear files—it is a simple file that
contains all the necessary components in a compressed, unified format for
easy deploying to a runtime environment.

Select the Broker Administration perspective in the WMB Toolkit in the upper
right part of the WMB Toolkit. In the Broker Administration pane found in the
upper left, navigate to the Servers folder in the Broker Archives. Right-click it
and select New —» Message Broker Archive.

This should bring up the Broker Archive creation window. Any name can be used
when filling in the name of a .bar file to create. The .bar file typically has a name
that indicates the project. We suggest that you use the name DB2VSAM.bar here.
The .bar files also have Deployment Descriptors and can be customized for an
environment. Press Finish.
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Figure 7-15 Start the making of the .bar file

In the .bar editor window, press the .bar Add button to bring up the Broker
Archive selection window. A .bar file should contain any message sets and flows
that need to be deployed to a runtime Broker in order for the flow to execute.

Select the project containing the message set and the project containing the flow
we developed. Press OK to continue.
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A confirmation window is displayed; press OK to dismiss the window, and the
.bar editor should display the artifact names, as shown in Figure 7-16.

Content

Add and remove deployable files from this archive.
Deploy files are flows, sets, style sheets, XML and JAR files.

E I

Name [ Tvpe [ Modified [ version [ comm... | Size | Path I
Slitsoix.itso_zsoa_... | Compiled message Flow | Mar 26, 2007 11:58... 22333
LElitsonx_zsoa_Copy...  Dictionary fils Mar 26, 2007 11:58... 13031

Show source files

Content [ Configurs | User Log | Service Log |

Figure 7-16 Adding .bar files

Press Ctrl-s to save the .bar file.

You can now deploy the .bar to the Broker executing on z/OS. First, however,
you need to connect the WMB Toolkit to the Configuration Manager on z/OS.
This connection only needs to be done once each time you start the WMB
Toolkit.

The Configuration Manager controls and filters access to the Broker. All artifacts
are first verified by the Configuration Manager. The Configuration Manager
domain has Broker name and Broker execution groups. We deploy the .bar file
into the Broker execution group.

We can now test our new flow!

Refer to the Message flow in Figure 7-10 on page 313. The first message flow
path we will test is: Incoming HTTP request + B >D >E—>F—>1—>N—>
(0 S

Note: The alphabets in the above flow represent the alphabetical annotation
in Figure 7-10 on page 313.

We will send the following XML message through HTTP through a standalone
Java main program1. Recall that we configured the HTTPInput node A to listen
on HTTP requests in our message flow. See Example 7-6 on page 327.
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Example 7-6 Input soap message to the Java program

<!-- Example of SOAP request for testing -->
<!-- http://wtsc47.itso.ibm.com:7080/db2vsam/getCustomerinfo -->
<soapenv:Envelope
xmins:soapenv="http://schemas.xmlsoap.org/soap/envelope/"
xmins:xsd="http://www.w3.0rg/2001/XMLSchema"
xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance">
<soapenv:Body>
<CustomerReqg>
<CustNo>8</CustNo>
</CustomerReq>
</soapenv:Body>
</soapenv:Envelope>

The Java program source is provided as additional material.

Example 7-7 Output from the JAVA program

HTTP/1.1 200 OK

Content-Type: text/xml;charset=utf-8
Content-Length: 537

Date: Tue, 02 Oct 2007 17:21:44 GMT
Server: Apache-Coyote/1.1
Connection: close

<?xml version="1.0" encoding="UTF-8"?><soapenv:Envelope
xmlIns:soap="http://schemas.xmlsoap.org/soap/envelope/"
xmins:soapenv="http://schemas.xmlsoap.org/soap/envelope/"
xmins:xsd="http://www.w3.0rg/2001/XMLSchema"
xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"><soapenv:Body><Cu
stomerReply><CustNo>8</CustNo><LastName>Farkas</LastName><FirstName>Car
1</FirstName><Address1>1 rue de la
Paix</Address1><City>Paris</City><State>DB2</State><Country>FRANCE</Cou
ntry><RetCode>0</RetCode></CustomerReply></soapenv:Body></soapenv:Envel
ope>

Next we use the same program. But this time we send in a Customer number of
11. The flow this data will cause to execute is:

Incoming HTTP request n-B~-C>D—>E—->G—>J—>L->M—->N->0->P

1 We could have used a browser to test this but we chose to use a Java program to illustrate that
browsers would not typically communicate directly with a WMB HTTPInputNode, but internal
programs would be the source of the message.
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In the same Java program we changed the tag to:
<CustNo>11</CustNo>

Example 7-8 Output Data from VSAM

HTTP/1.1 200 OK

Content-Type: text/xml;charset=utf-8
Content-Length: 535

Date: Tue, 02 Oct 2007 17:32:43 GMT
Server: Apache-Coyote/1.1
Connection: close

<?xml version="1.0" encoding="UTF-8"?><soapenv:Envelope
xmIns:soap="http://schemas.xmlsoap.org/soap/envelope/"
xmins:soapenv="http://schemas.xmlsoap.org/soap/envelope/"
xmins:xsd="http://www.w3.0rg/2001/XMLSchema"
xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"><soapenv:Body><Cu
stomerReply><CustNo>11</CustNo><LastName>Kho</LastName><FirstName>Wilbe
rt</FirstName><Address1>99 Ocean Drive</Addressl><City>San
Jose</City><State>CA</State><Country>USA</Country><RetCode>0</RetCode><
/CustomerReply></soapenv:Body></soapenv:Envelope>

This illustrates the power of the WMB environment, wherein the same input
message was routed to different interfaces (DB2 and VSAM) based on the input
data.

The invalid customer number flow is fairly trivial. We send in a Customer number
that is above 20 through the same Java program. We see the output shown in
Example 7-9.

Example 7-9 Output from sending a Customer number greater than 20

HTTP/1.1 200 OK

Content-Type: text/xml;charset=utf-8
Content-Length: 368

Date: Tue, 02 Oct 2007 17:41:42 GMT
Server: Apache-Coyote/1.1
Connection: close

<?xml version="1.0" encoding="UTF-8"?><soapenv:Envelope
xmlIns:soap="http://schemas.xmlsoap.org/soap/envelope/"
xmins:soapenv="http://schemas.xmlsoap.org/soap/envelope/"
xmins:xsd="http://www.w3.0rg/2001/XMLSchema"
xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"><soapenv:Body><Cu
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stomerReply><RetCode>12</RetCode></CustomerReply></soapenv:Body></soape

nv:Envelope>

Enqueue and dequeue utility

WMB has facilities to put and get messages from a queue. The user interface is

shown in Figure 7-17.

Message data

TestDBEZWSAM. enqueus &35 B
General
Specify the enqueue message information
QUeUE Manager name: |MQA1 LI
Hosk: | ITSO_z1 -]
Part: |1414 B4 |
Queue name: [1T5001.2504.DB2YSAM. #ML.CUST. REQUEST =1

<CustomerRegr<CustNo>16</Custlio></Customer Beg>

wWrite To queue

;I Drata Formak
@ Raw
Q HEX

[

General | MQMD

Figure 7-17 Enqueue

Note: We have supplied a sample enqueue file. You may skip these steps and

directly import the file into the tool.

We will configure an enqueue file so that you can use it to send a test message:

1. Switch to the Broker Administration perspective.

2. On the workbench toolbar, click the arrow on the Put a message onto a

queue icon.

3. On the drop-down menu, click Put Message to invoke the New Enqueue

Message File wizard.

4. Select the message flow project containing the message flow that you are

debugging.

5. In the File name field, enter a name for the file to create (the extension

.enqueue is added automatically).

6. Click Finish. The enqueue file is created, and a view opens showing its

details.
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7. Enter the names for the queue manager and the queue for the input node for
this flow. Queue manager names are case-sensitive; make sure that you
enter the name correctly.

8. If you are putting a message on an input queue that is on a remote computer,
ensure that the queue manager of the associated Broker has a
server-connection channel called SYSTEM.BKR.CONFIG.

9. If you are putting a message on a remote queue, enter values to identify the
host and port of the computer that is hosting the queue.

10.Click the MQMD tab to customize the fields of the MQMD header. Specify a
value in the reply queue field.

11.Click File — Save to save the enqueue file.

12.Optional: To put the message to the queue immediately from this window,
click Write to queue.

13.Click the arrow on the Put a message onto a queue icon to see your
enqueue file listed on the drop-down menu.
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Similarly, you can configure a dequeue message to see the message in the
queue from the Broker Development perspective. See Figure 7-18.

.ﬁ; Dequeue Message il
Queus Manager name IMQM x|
Host [1750 21 |
Part [1414 x|
Queus name [1T5001.7504, DB2YSAM . AML.CUST REPLY |
<i_ustomerReply = <Custho =16 <CustMo = <LastMame =Houde =L astMame = <First ﬂ
Mame =Paul <fFirsthame = <Address1 =99 Cwxford
Foad=faddress] = <Ciky =5omers </ City > <3tate =My <fState = <Country =050 < Co
untry = =<RebiZode =0 =/RetCode = </ CustomerReply =
=

Save As... |

% ].4 |

Figure 7-18 Dequeue message
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Figure 7-19 Put and get icons in the Broker Development perspective

Alternatively you may also use the RFHUTIL utility. This is a free utility that is
available as a WebSphere MQ support pack and can be downloaded from the
IBM support software download site at:

http://www-1.1ibm.com/support/docview.wss?rs=203&uid=swg24000637&1oc=en_
US&cs=utf-8&lang=en

7.2.2 Protocol transformation and data transformation

While the goal of the scenario discussed in 7.2.1, “Routing” on page 300 was to
demonstrate routing, the scenario discussed in this section focuses on protocol
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transformation and data transformation, both two key areas of functionality in
WebSphere Message Broker.

We import a couple of message sets and build and design a message flow to
illustrate this scenario. WMB will interface with a CICS back-end program using
the EXCI protocol. A specific node type exists in WMB for EXCI.

Building two new message sets

As in “Defining the format of the message” on page 303, we start with defining
two new message sets from the following sources (included in the additional
material):

» COBOL file: COMAREA.cpy
» XML files: CustomerinfoRequest.xsd and CustomerinfoReply.xsd
Import these files into two separate new message set projects. For the COBOL

file make sure you choose Binary data in the New Message Set pane, as shown
in Figure 7-20.

Srenmosecese, |

Message Sek

Select the bvpe of message data wou wank to process

[¢

[ #ML documents ifor example, SCaF),

These are modeled using an XML Wire Formak (=MLY,

v Einary data (For example, © or COBOL skructures),

These are modeled using a Custom Wire Formak (CWE),

[~ Texk data (For example, 5%, SWIFT or HL7Y,

These are modeled using Tagged)Delimited String Format (TDS).

< Back [iexk = I | Finish I Cancel

Figure 7-20 Binary data choice for new message set
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Also note down the message set ID as before. Import the COBOL structure just
like we did in “Defining the format of the message” on page 303. There is one
unique customization we have to do here. As we will be invoking a CICS program
through EXCI, this message structure is used as a COMMAREA passed to this
CICS program. It requires a return code to be initialized. See Figure 7-21.

itsoXX_zsoa_Copy_CustRec.mxsd

Struckure | Type | Min Cccurs Max Occurs |
BE& itsokks_zsna_Copy_CustR...

&' Messages
E,J_ Types
=

TC‘: Groups
™ Elements and Attributes

ErE msg_Dfhcommarea Dfhcommarea

[E] Custha 1 1
[E LastMame 1 1
[€] FirstMame 1 1
[E] Address1 1 1
[ ity 1 1
[E] sState 1 1
B Country 1 1
[€] RetCode 1 1
LG wsd:short -

i |
OhvErvis ] Properties i

Figure 7-21 Change property of the return code

RetCode Go To Type Definition
Properties Hierarchy Details
[=- Logical properties 1=
- Local Element Mamg I RetCode
[=}- Physical properties Type !xsd:short B j
= CWFL
: Local Element Marmespace |<nn target namespace d
=] Documentation
i Local Element ~Occurrences
Min Qccurs I 1
Max Qceurs [1
value -
© Default El
Q Fixed I
[ nillable
Interpret Value As INone j LI
_Overviewl Fropertizs ] [

Figure 7-22 Set default value

Following steps similar to the ones in “Defining the format of the message” on
page 303, create a new message set project for importing the XML files
CustomerinfoRequest.xsd and CustomerinfoReply.xsd.
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Make sure you choose XML documents in the “New Message set” window. You
will have two new message set projects.

Building a new message flow

We will design a message flow that handles two different consumers. We chose
XML/MQ and SOAP/HTTP as the consumer data format/protocol. The flow
demonstrates protocol conversion, data transformation, and content-based
routing.

The flow accepts the same inputs as the scenario in the previous section
(MQInput or SOAP over HTTP).

Depending upon the nature of the input data:

» Two Compute nodes perform data transformation to a COBOL COPYBOOK
format for executing the CICS transaction.

» The CICS transaction is executed using the EXCI interface. It sends the
response in a COBOL COPYBOOK format (this is an example of protocol
conversion).

» The next node is a Filter node that decides on the original consumer (MQ or
HTTP). Based on the requester, the Filter node routes the response (this is
an example of content-based routingz).

» The two compute nodes perform a reverse transformation from COBOL
COPYBOOK to either XML or SOAP based on the path it takes.

» The response message is either written to ReplyToQueue or HTTPReply.

An example of the XML reply message written to MQ is shown here:

<CustomerReply>
<CustNo>9</CustNo>
<LastName>Maitra</LastName>
<FirstName>Subhajit</FirstName>
<Address1>1 Financial Plaza</Addressl>
<City>Hartford</City><State>CT</State>
<Country>USA</Country>
<RetCode>0</RetCode>

</CustomerReply>

An example of the SOAP/HTTP reply message is shown here:

<?xml version="1.0" encoding="UTF-8" ?>
<soapenv:Envelope
xmins:soap="http://schemas.xmlsoap.org/soap/envelope/"
xmins:soapenv="http://schemas.xmlsoap.org/soap/envelope/"

2 This concept was illustrated in the “routing” scenario also.
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xmins:xsd="http://www.w3.0rg/2001/XMLSchema"
xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance">
<soapenv:Body>
<CustomerReply>
<CustNo>9</CustNo>
<LastName>Maitra</LastName>
<FirstName>Subhajit</FirstName>
<Address1>1 Financial Plaza</Addressl>
<City>Hartford</City>
<State>CT</State>
<Country>USA</Country>
<RetCode>0</RetCode>
</CustomerReply>
</soapenv:Body>
</soapenv:Envelope>

The entire flow, once it is ready, is shown in Figure 7-23.

: 2| @ B,
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Cpy2S0ap HTTP Reply
= 5 C> K
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Figure 7-23 Message flow for invoking a CICS program through EXCI

This flow is similar to the earlier flow with the DB2 and VSAM calls, but notice
that both the starting MQInput node (labeled MQ_XML_EXCI_IN) and the
HTTPInput node now have their upper Failure and lower Catch terminals wired.
This flow demonstrates the ability to “trap” potential errors in a flow and handle
them more elegantly by having the flow send back the cause of an error
message to the calling application. Build the flow as in the previous example and
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rename the nodes as shown in the figure. We have also included the project
interchange file in the supplied material. The MQ flowisA—>B —->C —>D > E
and the HTTP flowis F > G - M — L — J —» K. We list the customizations for
each node here:

» MQ_XML_EXCI_IN node: Select Basic on the Properties page and enter the
Input Queue name. This is the queue where WMB will be listening. In our
example we entered ITS001.ZS0A.EXCI.XML.CUST.REQUEST.

We set the parsing attributes for the MQ_XML_EXCI_IN node, as follows:
— Select Input Message Parsing on Properties.
— Set Message Domain to MRM.

— Set Message Set to the first message set we created in the section:
“Building two new message sets” on page 332.

— Set Message Type to CustomerReq.
— Set Message Format to XMLA1.
Connections to/from this node can be created using the following procedure:

Right-click the Origin node and select Create Connection.

Select the output terminal (we will supply which terminal to use here).

Click the target node to anchor the connection to the node.

Hover the mouse over the connection line to verify to/from terminals.

Use the information in Table 7-2 to create the required connections.
Table 7-2 Connectors for CICSEXCI MQ

From/To Output terminal to use
MQ_XML_EXCI_IN to A Out

AtoB Out

BtoC Out

Third terminal on C to D False

DtoE Out

» CICSRequest node: Select Basic on the Properties page. In our example we
specified the following values:

— CITS001 for the CICS Network Applid
— CUSTINQ for then CICS Program Name
— 175001 for the CICS userid
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— Check box Use Message Location for Program Name
— Check box Use Message Location for CICS Userid

Note: The CUSTINQ CICS program is the same program introduced in
Chapter 2, “Accessing CICS from WebSphere using Web Services over
HTTP” on page 3.

Connections to/from this node can be created using the following procedure:

Right-click the Origin node and select Create Connection.

Select the output terminal (we will supply which terminal to use here).

Click the target node to anchor the connection to the node.

Hover mouse over the connection line to verify to/from terminals.
Use the information in Table 7-3 to create the requited connections.
Table 7-3 Connectors for CICSEXCI HTTP

From/To Output Terminal to use

First terminal on F to H connection Failure

Second terminal on F to G connections |Out

Third terminal on F to H connections Catch
Htol Out
GtoM Out
Fourth terminalon L to J True
Jto K Out

» The HTTP Input node: Select Basic on the Properties page and specify the
URL. We used /exci/getCustomerInfo in our example.

Note: The full URL is composed of a host name and port number, followed
by the value specified here.

» Compute nodes: The ESQLs for the compute nodes are provided in esql.txt.
Paste this into the nodes. Because this is custom code, we need to tell each
compute node which module to use by setting a property value. Refer to
Table 7-4 for details. Click Basic Properties and Browse to select the ESQL
module.
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Table 7-4 Compute node ESQL module selection

Compute Node Module Name

xmi2Cpy itsoXX.itso_zsoa_CicsExci_xml2Cpy
Soap2Cpy itsoXX.itso_zsoa_CicsExci_soap2Cpy
ExtractHTTPError itsoXX.itso_zsoa_CicsExci_ExtractError
Cpy2Xml itsoXX.itso_zsoa_CicsExci_cpy2Xml
Cpy2Soap itsoXX.itso_zsoa_CicsExci_cpy2Soap
SelectReply itsoXX.itso_zsoa_CicsExci_Filter_Reply

When the flow definitions are complete, the flow can be deployed and tested.

Note: CICS Request is the node where the protocol conversion takes place.
The protocol conversion is transparent. Most other compute nodes perform
message transformations from XML to COMMAREA format.
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Deploying and testing the CICS EXCI flow
We follow the same process as in “Deploying and testing the DB2 VSAM flow” on
page 324. The artifacts for the bar file are different, as shown in Figure 7-24.

4F Add to Broker Archive k x|

Select deployable Files to add ko the broker archive.

Deplovable files are message flows, message sets, style sheets, ML and JAR Files,
To be deplovable, a file must have no error.

A message Flow must also indude an input node,

Deployable resources;

iksoXy_zsoa_xsd_CustRegReply
- itso_zsoa_CICSERCT
B[] itso_zsoa_Lab_Materials

O tnclude source files
[ compile ESGL For broker wersion 2.1
Owerride configurable property values

Ok I Zancel

Figure 7-24  Artifacts to include in the .bar file

Save the .bar file and deploy it to the Broker environment executing in the z/OS
environment. First, you need to connect the WMB Toolkit to the Configuration
Manager. The Configuration Manager controls and filters access to the Broker.
All artifacts are first verified by the Configuration Manager. We connected to our
Broker execution environment first and then used the Deploy menu to deploy the
bar file.
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Figure 7-25 .bar file contents for the CICS EXCI flow
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Figure 7-26 Connecting to the Broker domain

For testing, we chose the following path first:

XML Message is put on a Queue - MQ_XML_EXCI_.IN-A—->B—>C—>D—>
E

We used the toolkit MQ put functionality, as shown in Figure 7-27 on page 341.

Note: Make sure you specify the reply queue name in the MQMD tab in the
toolkit.

340 Integrating Back-end Systems with WebSphere Application Server on z/OS through Web Services



engueus X

General
Specify the enqueue message information

Browse

Message data

<CustomerRegr<CustlNo>2 </ CustNo></ Customer Reg>

"Wite To queus

;I Data Format

QUELE MANager Narme: IMQ-"‘1 LI
Hast: [REEET =]
Fart: | 1414 =]
QUEUE name: IITSOUI V2508, EXCL ML CUST.REQUEST ;I

General | MOMD |

Figure 7-27 Putting a message onto the queue
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Read the response from the reply through the dequeue tool, as shown in
Figure 7-28.

t#' Dequeue Message ﬂ
Queue Manager name IMQ-':'-l ;I
Hast 1150 _21 |
Part 1414 -]
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<CustomerReply = <CustMo =2 < /Custho = <LastMame =Louwe

¥.onijmans < Laskhame = <Firsthlame =alex < /FirstMame = <Address1 =7 IBM
ay =/Address1 = =ity =Poughkeepsie </iCiky = <3tate =0DBZ =3tate = <iCoun
by =USA < Cauntry = <RetCode =0+« RetCode = < /M ustomerReply =

0

Save .ﬁ.s...l

Figure 7-28 Message read from the reply queue

The next path of the flow we will test is:

SOAP HHTP Message — HTTP Input — Soap2CPy — CICS request —
Select Reply —» Cpy2Soap — HTTP Reply

We use the simple Java program that we introduced when testing the router
scenario. We change the path variable in the Java program from:

String path = "/itso01/db2vsam/getCustomerInfo

to

String path = "/exci/getCustomerInfo

We send the customer number as 4. Refer to Example 7-6 on page 327 for the
complete SOAP message. We see the following for the output:
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HTTP/1.1 200 OK

Content-Type: text/xml;charset=utf-8
Content-Length: 542

Date: Wed, 03 Oct 2007 13:20:45 GMT
Server: Apache-Coyote/1.1
Connection: close

<?xml version="1.0" encoding="UTF-8"?><soapenv:Envelope
xmins:soap="http://schemas.xmlsoap.org/soap/envelope/"
xmlns:soapenv="http://schemas.xmlsoap.org/soap/envelope/"
xmins:xsd="http://www.w3.0rg/2001/XMLSchema"
xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance"><soapenv:Body><Custom
erReply><CustNo>4</CustNo><LastName>Connolly</LastName><FirstName>Michael</
FirstName><Address1>22 Enterprise
St</Address1><City>Woodstock</City><State>NY</State><Country>USA</Country><
RetCode>0</RetCode></CustomerReply></soapenv:Body></soapenv:Envelope>

7.2.3 Calling out to a Web Service from WMB

In this section, we illustrate how to call a Web Service from WMB. We use the
same flow from the previous section with a minor change to a single node, the
CICS Request node.
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Once the flow is complete, it looks as shown in Figure 7-29 on page 344.
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Figure 7-29 Web Service flow

In Chapter 2, “Accessing CICS from WebSphere using Web Services over
HTTP” on page 3, the CUSTINQ CICS program was exposed as a Web Service.
The CUSTIng_WebSvc node will call out to this Web Service from WMB.

Table 7-5 shows the important connections for the MQ input leg.

Table 7-5 Terminal connections for WEBSVC (mq leg)

From/To Output terminal to use
MQ_XML_WEBSVC_IN to A Out

AtoB Out

BtoC Out

Third terminal on C to D False

DtoE Out
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Table 7-6 shows the important connections for the HTTP input leg.

Table 7-6 Terminal connections WEBSVC flow(http leg)

From/To Output Terminal to use

First terminal on F to H connection Failure

Second terminal on F to G connections |Out

Third terminal on F to H connections Catch
Htol Out
GtoM Out
Fourth terminal on L to J True
Jto K Out

The following node customizations are needed:

» HTTP request node (HTTP Input (letter block F)).
Click HTTP Input. Select Basic on the Properties page. Type
/webSvc/getCustomerInfo in the path suffix for the URL.

» HTTP request node (CUSTINQ_WebSvc (letter block M)).
The URL is the same as the URL used for accessing the CICS Web Service
introduced in Chapter 2, “Accessing CICS from WebSphere using Web
Services over HTTP” on page 3.

Paste the supplied custom code into the Compute node, set properties for each
Compute node. The file name for this code is WEBSVC_flow_esql.txt and is also
supplied in the additional material.

Note: The code you will paste into the compute node is custom code,
provided for this scenario. The custom code contains multiple modules; when
you paste the block into one compute node, it is made available to all of the
compute nodes. We do need to instruct each compute node which module to
use. We do that by setting a property value.

Use the information in Table 7-7 to select the esqgl module for each Compute
node.

Table 7-7 Select the esql module for compute nodes (WEBSVC)

Compute Node Module Name

xml2Soap itsoXX.itso_zsoa_WebSvc_xml2Soap
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Compute Node Module Name

Soap2Soap itsoXX.itso_zsoa_WebSvc_soap2soap

ExtractHTTPError |itsoXX.itso_zsoa_WebSvc_flow_ExtractError

soap2Xml itsoXX.itso_zsoa_WebSvc_soapXml
Soap2SoapOut itsoXX.itso_zsoa_WebSvc_soap2soapOut
SelectReply itsoXX.itso_zsoa_WebSvc_filterReply

Deploying and testing the CICS Web Service flow
This time we give this bar file the name WEBSVC.

Include the artifacts shown in Figure 7-30.

&P Add to Broker Archive k x|

Select deplovable files to add ko the broker archive.

Deployable files are message Flows, message sets, skyle sheets, ®ML and JAR Files.
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Figure 7-30 Selecting the .bar artifacts for the CICS Web Service flow

Press Ctrl-s to save the WEBSVC.bar file. Before deploying the file to the Broker
on z/OS, connect the WMB Toolkit to the Configuration Manager. The
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Configuration Manager controls and filters access to the Broker. All artifacts are
first verified by the Configuration Manager.

The testing steps are exactly the same as outlined for the earlier scenarios
except for the message content. The following examples show the source
message formats.

Example 7-10 Input to MQ

<CustomerReq>
<CustNo>9</CustNo>
</CustomerReq>

Example 7-11 Input to HTTP

<soapenv:Envelope
xmlns:soapenv="http://schemas.xmlsoap.org/soap/envelope/"
xmins:xsd="http://www.w3.0rg/2001/XMLSchema"
xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instance">
<soapenv:Body>
<CustomerReg>
<CustNo>6</CustNo>
</CustomerReq>
</soapenv:Body>
</soapenv:Envelope>

7.3 Additional material

The following is a description of the material that has been supplied with this
chapter. Refer to Appendix B, “Additional material” on page 397 for download
instructions.

Table 7-8 Supplied material

Name Purpose

VSAMREC.cpy COBOL COPYBOOK definition of the
VSAM file structure.

Define_Queue_Script.txt Script for creating all the MQ objects
needed for this chapter

DB2VSAM_flow.esql.txt ESQL programs for DB2 VSAM flow
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Name

Purpose

customer_table_create.sql

Definition of the CUSTOMER DB2 table

testDB2VSAM.enqueue

This file can be imported into WMB and
used for putting sample message in the
queue.

SendCustomerAndPrintResponse
java

Java source file for testing out Customer
send

DB2VSAM_PI.zip

The Project interchange for routing scenario

COMMAREA.cpy

COBOL Message definition for protocol
conversion

CustomerinfoRequest.xsd and
CustomerinfoReply.xsd.

XML message definitions for protocol
conversion scenario

CICSEXCI_Pl.zip

The Project interchange file for the Protocol
transformation scenario

CICSEXCI_flow_esql.txt

ESQL code for protocol transformation
scenario

WEBSVC_flow_esql.txt

ESQL code for Web Service call out
scenario

WEBSVC_Pl.zip

The Project interchange file for the Web
Service scenario
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Using WebSphere
Enterprise Service Bus for
connectivity

This chapter provides information on how WebSphere Enterprise Service Bus
(WESB) could be used as an integration layer between WebSphere Application
Server and back-end systems.

We are using an example in which we access a CICS back-end application
through WESB and discuss the architecture, requisites and implementation of
the WESB-related components.
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8.1 WebSphere ESB introduction

WebSphere Enterprise Service Bus (WESB) supports the integration of
service-oriented, message-oriented, and event-driven technologies to provide a
standards-based messaging infrastructure to companies wanting a fast start to
an Enterprise Service Bus.

An Enterprise Service Bus (ESB) is a logical architectural component that
provides an integration infrastructure consistent with the principles of
Service-Oriented Architecture (SOA); see Figure 8-1.

Service _
Requester

Service

ESB
Provider

Service Mediation - [mper}——| Service

Provider Provider
Service ‘-J S| porviee

! oo
Requester Requester

Figure 8-1 Enterprise Service Bus (ESB) - simplified architecture

You can develop service applications that, when deployed to WebSphere
Enterprise Service Bus (WESB), enable message-based communication
between services and can operate on and manipulate messages in flight
between interaction endpoints (mediation).

A service application has an associated Service Component Architecture (SCA)
module. You deploy service applications to WebSphere ESB in EAR (enterprise
archive) files.

The kind of SCA modules that WebSphere ESB supports are called mediation
modules. Mediation modules allow you to change the format, content, or target of
service requests.

WebSphere ESB provides message service clients that extend the connectivity of
the Enterprise Service Bus.
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8.2 Infrastructure setup

In the following sections we provide information about what you need to execute
a scenario such as the one we discuss in the chapter.

8.2.1 Components used

WebSphere Enterprise Service Bus (WESB)

WebSphere ESB is based on the J2EE 1.4 infrastructure and associated
platform services provided by WebSphere Application Server for z/OS Version
6.0.2.

WebSphere Integration Developer (WID)

WebSphere Integration Developer (WID) is the development environment for
WebSphere ESB. You can use WebSphere Integration Developer (WID) to
graphically model and assemble mediation components from mediation
primitives, and assemble mediation modules from mediation components.

Back-end systems

Services implemented in back-end systems can be accessed from WebSphere
Enterprise Service Bus (WESB). In our example we use a Web Service
implemented in CICS.

8.2.2 Prerequisites

WebSphere Enterprise Service Bus (WESB)

For WebSphere Enterprise Service Bus (WESB) for z/OS, Version 6.02, the
requirements are as follows:

» Operating systems
— z/OSv1.6
- z/OSv 1.7
> Application server environment

— WebSphere Application Server for z/OS Version 6.0.1 with the latest
service level

» Databases
— DB2 V8 (recommended)
- DB2V7
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— Cloudscape® 5.1
» Back-end Transaction Managers

— CICS Transaction Server for 0S/390 1.3

— CICS Transaction Server for zZ/OS 2.2, 2.3, and 3.1

- IMSV8orVv9
» Web Server

— IBM HTTP Server for z/0OS
» Java

— IBM SDK v1.4.2 SR6 i-fix 110979, 111872, and 112270
» LDAP

— IBM z/OS Security Server

— IBM Lotus® Domino® Enterprise Server 6.0.3, 6.0.5, 6.5.1 or 6.5.4
» WebSphere MQ

— WebSphere MQ for z/OS 5.3.1

— WebSphere MQ for z/OS 6.0

The WESB detailed system requirements Web page has more information:

http://www.ibm.com/support/docview.wss?uid=swg27006912

WebSphere Integration Developer (WID) prerequisites

For our scenario we used WebSphere Integration Developer (WID) Version
6.0.2.2ifix1. The prerequisites are:

» Operating systems
— Windows 2000 Advanced Server SP3 or SP4
— Windows 2000 Server SP3 or SP4
— Windows 2000 professional SP3 or SP4
— Windows 2003 Enterprise Edition
— Windows 2003 Standard Edition
— Windows XP Professional with SP1 or SP2
— Red Hat Enterprise Linux 3.0 WS Update 2
— SuSE Linux Enterprise Server 9
» Hardware requirements

— Intel® Pentium Ill Processor at 1GHz or faster (32-bit kernel support only)
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— Minimum 1 GB physical memory (1 to 2 GB physical memory is
recommended)

— Minimum 5.8 GB available disk space for a full installation
— Minimum 1024 x 768 display resolution (1280 x 1024 is recommended)

8.2.3 WESB configuration on z/OS

WebSphere ESB for z/OS installation and configuration is tightly integrated with
and dependent on the installation and configuration of WebSphere Application
Server for z/OS. Before you can create a WESB server you need to have
customized the WebSphere Application Server for z/OS. This results in the
default profile for that standalone application server being “augmented” with
WebSphere ESB for z/OS standalone server configuration data, configuring that
standalone application server into a standalone server.

In our scenario we used a standalone WebSphere Application Server and WESB
V6.0.2 for z/OS. Refer to the following online documentation regarding
installation and configuration of WESB on z/OS:

http://publib.boulder.ibm.com/infocenter/wasinfo/v6rl/index.jsp
http://publib.boulder.ibm.com/infocenter/dmndhelp/v6rxmx/index.jsp
http://www.redbooks.ibm.com/abstracts/redp4349.htm1?0pen
http://www.redbooks.ibm.com/abstracts/redp4388.htm1?0pen
http://www.redbooks.ibm.com/abstracts/redp4196.htm1?0pen

8.2.4 WID configuration

WID is the standard development environment for WESB. WID Version 6.0.2 is
compatible with RSDP level 6.0.1.x, which means that if you have other Rational
products installed on your machine, be sure they are at level 6.0.1.x in order to
install the WID.

We also applied the latest fix available at the product support page:

http://www-306.17bm.com/software/integration/wid/support/

8.3 Development approach

We use WebSphere Integration Developer Version 6.02 as the development tool
to create all the elements necessary for the integration between WebSphere
Application Server and the back-end system.
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We will show how to develop the interfaces, data objects, mediation flows,
bindings, filters, mappings, and finally test the application by simulating requests
to Web Services implemented in back-end systems. This WID project can be
deployed to WESB or to the WebSphere Process Server (WPS).

We create a flow as shown in Figure 8-2.

[R]
E -
a | SOAP mediation mediation mediation soAP |cics
u | JMS module primitive module HTTP provider
E export import
S
T
E . .
| R| mediation mediation SOAP |[local
primitive module HTTP  |provider
import
|| mediation megia:tion SOAP  [ims
WID primitive jgecu'e HTTP ;
import provider
mediation G SOAP  |DB2
primitive module HTTP provider
WESB import

Figure 8-2 Our scenario

8.3.1 Getting started

There are a few things you need to do to get ready for the actual development
steps:

» Starting WID on your workstation
» Bringing up the Business Integration perspective
» Starting the WESB server

Starting WebSphere Integration Developer

1. Start WebSphere Integration Edition. From the Windows Start Menu, select
Programs — IBM WebSphere — Integration Developer V6.0.2 —
WebSphere Integration Developer V6.0.2.
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2.

In the Select a Workspace pane enter the path to the workspace you use for
this project (use Browse if necessary); see Figure 8-3.

Workspace Launcher % il

Select a workspace

IEBM Web3phere Inteqgration Developer stores vour projects in a directory called a workspace.,
Select the warkspace directory to use For this session,

Waorkspace: I Chwarkspacesiesh j Browse, .. |

[ Use this as the default and do not ask again

coct_|

Figure 8-3 Select a workspace window

Open the Business Integration perspective

If a Welcome page is displayed, click the B3 to close it. WebSphere Integration
Developer should open up in the Business Integration perspective. If it does not,
navigate to the process of opening the Business Integration perspective, as
follows:

1.

In WID, select Window — Open Perspective — Other.

2. Check Show All, as shown in Figure 8-4.
3. Choose Business Integration (default).

1. Seect perspec x

E‘E’?ﬁ'Business Integration (default)
[Epata
ﬁ%Debug

W 12EE

é"lJ Java

;.J Java Browsing
'EgJJava Type Higrarchy
r[i‘lResource

@ Web

[ Showall

oK I Cancel

Figure 8-4 Select the Business Integration perspective window
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Starting the WebSphere ESB Server
1. On the bottom window pane, select the Servers tab as shown in Figure 8-5.

Froperties :-5'5- Servers

Server I Haost name I Status I Skate
bSphere ESE Server w6,0 & Started
L 2t
WebSphere Process Server vb.0 lacalhost @ Stopped Synchronized

4 | B
Figure 8-5 Servers tab

2. Right-click the WebSphere ESB server and select Start.
3. Wait until the server Status is Started.

4. If you happen to have a WebSphere Administrative console open in any
browser window, be sure to close it.

8.3.2 Creating components for the flow

356

We now create some modules for our flow.

Creating a new mediation module

This task creates a new mediation module. This is a project for designing ESB
mediation.
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1.

Right-click in the Business Integration pane, select New — Mediation

Module, as shown in Figure 8-6.

4+ Business Integration - IBM WebSphere Integration Develop)|

File Edit Mavigate Search Project Run  Window Help

g~ [RENFERN

- Business Integration X

@ - |+ |5

Physical Resouroes| =0 ||

QpeEn

. Paste

X Delete

£y Import...
£ Export...

& | Refresh

Properties

W oy

EE@E%vH

ot

& Mediation Module

= Module
ﬁ Library

[} Other... Ctrl+N

Figure 8-6 New Mediation Module window

You will then see the New Mediation Module window, as shown in Figure 8-7

on page 358.
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358

4+ New Mediation Module H

Mediation Module

Create a new mediation module, & mediation module is a project that is = vl

used For development, version management, organizing resources, and
deploving to the ESE runtime environment,

Module Mame: | ESBLabiR

Module Location

[irErchary I Ci\Workspaces|zeradal\ESBLabXx BEOIAISE

Target Runtime: IWebSphere ESE Server va.0 ﬂ

¥ Create mediation flow component

Mediation modules can be deploved and run on WebSphere Enterprise Service Bus or
web3phere Process Server, They contain Fows, which link together operations For
madifying and routing messages between service consumers and service providers,

ch | aF LI Finish I Cancel

Figure 8-7 New Mediation Module dialog

2. In Module Name you enter the name of the mediation module. In our

scenario, we used ESBLabXX.

3. In Target Runtime you select the WebSphere ESB version you plan to use for
deployment. In our scenario we are using WebSphere ESB Server v6.0.

4. Click Finish. The new mediation module ESBLabXX will appear as shown in

Figure 8-8.
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-5 Assembly Diagram

‘fdD Dependencies
B2 Mediation Logic
© LB Flows

i B Data Types

1 Interfaces
B-& Mapping

DLl B WML Maps
‘o ' Ewents

Figure 8-8 New mediation module created

Adding WSDL with Business Objects to the project

In the initial workspace there are two Web Service applications and a test client
application. In the following steps, you will copy the required WSDL files into the
mediation module. These WSDL files are included as additional material in this

book.

. In WebSphere Integration Developer, right-click Interfaces and select

Import, as shown in Figure 8-9.

=5 ESBLabxx
-T5) Assembly Diagram
‘- Dependencies
- 2 Mediation Logic
LT3 Flows
- 2 Data Types
(1) Jis
=& Mapping
i L

L T Events
Wl Cory

‘ Paste

— X Delete

2| References B2 O

7 Expart. .,

Mew L4

Figure 8-9 Importing an interface
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2. Select the WSDL file as shown in Figure 8-10 and click Finish.

4= Import x|

WSDL/Interface Import

It is recammended to extract in-lined WSDL elements and import all file
dependencies

Import Frann; I CiitempiwsDLs ﬂ Browse, .. |

F-[F] = W3DLs

Inka module: IESBLabXX _ﬂ Mew
Options: E— — —‘
¥ Import dependent resources
[ Extract inline elements

< Back [dexk Finish Cancel

Figure 8-10 Importing WSDLs files

As a result, several new objects are created in the Interfaces, Data Types and
Web Service Ports folders, as shown in Figure 8-11.

Mhysical Resources | — O

#H = —_sc:{'}'

=31 ESBLabiy
5 Assembly Diagram
----- LE: Dependencies
=5 Mediation Lagic
i '@ Flouws
=) Data Types
[T DFHCOMMAREA
“- [ DFHCOMMAREA,
=@ Interfaces
Y IS TINCOP o Type
=& Mapping
e ML Maps
- Events
=1 % wweb Service Ports

------ & CUSTINGPort

Figure 8-11 Workspace with new interface
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We can now see the Data Types structures. Double-click each of the

DFHCOMMAREA Data Types. This will open another window, as shown in

Figure 8-12 for the request and Figure 8-13 for the response.

~Business object -~ @& 4+ & |

r 71
[_] DFHCOMMAREA

|
CustMo ink

d “y

ElProperties &2 . Problems | Servers | Console |

I:I Business Object - DFHCOMMAREA

Description
Documentation Mame: |[DFHCOMMAREA |
Application Info MNamespace: |http:,l',l'www.CUSTINQI.c0m,l'schemas,l'CUSTINQIInterFace |

Inherit From: | <Mone s E

Figure 8-12 DFHCOMMAREA Data Type - Input

] DFHCOMMARER

.«
Cuskhoink

Laskkame skring
FirstMarme skring
Addressl  skring
City skring
Skate skring
Country  skring
RetCode  shork
[ . S

ElProperties &2 . Froblems | Servers | Console |

I:I Business Object - DFHCOMMAREA

LDescriptic-n
Documentation Mame: |DFHCOMMAREA |
Application Info Marmespace: |http:,l',l'www.CUSTINQO.c0m,l'schemas,l’CUSTINQOInterFace |

Inherit From: | <none E

Figure 8-13 DFHCOMMAREA Data Type - Output
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Note: Although the Data Types have the same name, the Name Spaces
are different, as we can see in the images above.

To see the CUSTINQPortType interface structure, double-click it, which will
result in a window as shown in Figure 8-14.

+0Operations %}‘E %;}| Pl i
Cperations and their parameters
|Name Twpe
w I CUETINGDperation |
B4 Input(s) DFHCOMMAREAPart | DFHCOMMAREA |
1B OuUtpULs) DFHCOMMAREAPar IDW_COMME:\ ]

Figure 8-14 CUSTINQPortType interface

8.3.3 Creating the Business Objects

In this section, we create Business Objects for the JMS service, the request and
response objects. The request object will include a customer number. The
response object will contain the customer information.

1. In the Business Integration view, right-click Data Types and select New —
Business Object. The dialog shown in Figure 8-15 on page 363 is displayed.
For Name we entered JMSCustomerInquiry and clicked Finish.
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4= New Business Object x|
Business Object k

Create a news business object, Business objects are containers For application data that

represent business functions or elements, such as a customer or an invoice,

Module: IESBLabXX j Mew, . |

Mamespace: |http:,|',|'ESBLah><>< v Defaul:
Folder: I Browse, ., |
Marne: I JMSCustomerInquirﬂ

Inhetit From: I <Mone = j Mew, .. |
< Back | fEst = | Finish I Zancel

Figure 8-15 New Business Object window

The Business Object editor window pane is displayed. Click Add Attribute to
add attributes, as highlighted in Figure 8-16.

vBusiness object i & -5l-~':.| =

r o
Ij IMSCustormer Inguiry

i |

L Z1

Figure 8-16 Business Object definition for JMSCustomerinquiry
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2. For attribute name, change the default value, attribute1, to CustNo. You can
make the change in the bottom properties pane or just type in the field. For
easy switching between fields, you can use the Tab key.

3. For changing the attribute type, change the default value, string, to int.

The result should look like in Figure 8-17.

(2] =IMSCustomerInguiry 53

+Business object ik |

] MSCustomerInguiry
| |

CustMo int

Figure 8-17 Completed Business Object definition for JMSCustomerinquiry

4. Press Ctrl+s to save the Business Object.

5. Click the B3l on the editor tab to close the Business Object editor.

Now we create the JMSCustomer object. We perform the same steps as for the
previous object. This object will contain the response.

1. Right-click Data Types and select New — Business Object.

2. On the Create a new Interface screen, for Name we entered JMSCustomer.
After that, we clicked Finish.

3. Add the following attributes and data types, as shown in Figure 8-18 on
page 365. Refer to the previous steps for adding attributes.
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(] IMSDFHCOMMARES_Resp

Zuskio ink

LaskMare skring
FirstMarne skring
Address1 string
ik skring
Skate skring
Counkey skring
RetCode ink

I |
Figure 8-18 Completed Business Object definition for JMSDFHCOMMAREA

4. Press Ctrl+s to save the Business Object.
5. Click the B3 on the editor tab to close the business object editor.

Creating the JMS interface

1. In the Business Integration view, select Interfaces as shown in Figure 8-11
on page 360.

2. Right-click Interfaces and select New — Interface. The New Interface wizard
is shown in Figure 8-19 on page 366.

3. For name we entered CustomerInquiry and clicked Finish.
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+4+= New Interface Wizard x|

Create a new interface

Enter & name For the new interface and seleck a module and 2 ((r—\\
parent Folder {optional) where the new interface will be created.

Moddle:  |ESBLabix | mew.. |

Mamespace: Ihttp:.I'.I'ESBLabXXICustDmerInquiry v Default

Folder: I Browse, ., |

Marne: I Customerlnquirﬂ

= Back | ext = | Finish | Cancel

Figure 8-19 New Interface Wizard

The Interface editor is displayed as shown in Figure 8-20. Figure 8-21 on
page 367 shows the completed interface.

rOperations .

Operations and their parameters

| Mame Tywpe

Figure 8-20 Customerlnquiry Interface in editor

4. Click Add Request Response Operation, which is shown circled in
Figure 8-20 and Figure 8-21 on page 367.

5. Rename operation1 to getCustomerInfo. This can be done in the top pane but
you can also do it in the bottom properties - description pane.

6. Rename input1 to customerRequest.
7. Rename output1 to customerData.

8. Change data type of customerRequest input from string to
JMSCustomerInquiry.

9. Change data type of customerData output from string to JMSDFHCOMMAREA.
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~Operations /. B

Operations and their parameters

| kame Type
1 Inpukis) cuskomerRequest JMSCustomerInguiry
[ Oukpuk(s) cuskamerData JMSDFHZOMMARES

Figure 8-21 Completed Customerinquiry Interface in editor

10.Press Ctrl+s to save the business object.

11.Click B3 on the editor tab to close the business object editor.

8.3.4 Creating an Assembly Diagram

The Web service and the JMS objects and interfaces are defined. The next step
is to build an Assembly Diagram. The Assembly Diagram links the JMS service

to the Web Service through mediation. The completed assembly diagram is

shown in Figure 8-30 on page 373.

1.

Double-click the Assembly Diagram for the ESBLabXX project in the
Business Integration view.

The Assembly Diagram is opened in the center window containing a
mediation object as shown in Figure 8-22.

=15 EsBLabi N
ESResiE s <embly Diagram
& Dependencies
[+ (% Mediation Logic
- E Data Types
[ DFHCOMMARES
[ DFHCOMMARER oL
b [2] IMSCustomerTnguiry i
i:l IMSDFHCOMMARES =
I Interfaces a [, Mediationl
(T CUSTINGPortType
: @ CustamerInguiry
- Mapping
- Events
S @ Weh Service Parts o

------ @ CUSTINGPort

T C

ey

Figure 8-22 Assembly Diagram editor window
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Adding an Export Interface
First we add the Customerinquiry Interface. This is our Export part.

1. Drag the Customerinquiry interface from the Interfaces folder and place it to
the left of the Mediation1 object.

Attention: Don’t drag the interface inside the Mediation1 box!

2. A Component Creation dialog box is opened. Select Export with no
Binding, as shown in Figure 8-23.

4= Component Creation x|

Select the type to create:

%Cumpunent with no Implementation Type

4 Export with naBinding
%&Expurt with Web Service Binding

= Import with no Binding
ﬁlmpnrt with Web Service Binding

K Cancel

Figure 8-23 Component Creation dialog
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. Select the newly created CustomerinquiryExport1 object, right-click it and
select Generate Binding — Message Binding — JMS Binding, as shown in
Figure 8-24.

@D
L] L]
@ 4+ ClstOresr Tre e Eemmek 1 = Mediakion1
* < Undo Move
W fedo
Add Inkterface
Generate Binding. .. Messaging Binding... * JMS Binding
Refactar » SCA Binding M7 Binding
Remave Binding Wieb Service Binding M IMS Binding
= Copy

Figure 8-24 Interface context menu: generating JMS binding
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4. A JMS Export Bindings dialog is displayed as shown in Figure 8-25. For
Serialization type select Business Object XML using JMSTextMessage.

4+ Configure IMS Export Service 5'

IMS Export Binding
The configuration properties represent the minimum set required to deploy and execute IMS Export Service @\\/

JMS

Meszaging madal
IS messaging domain: Point-to-Poink j

Far interfaces with request-response operations only Point-ta-Point domain is supported
End-point configuration
o Configure new messaging provider resources

" Use pre-configured messaging provider resources

JMET mame Far activation specification: I ESBLab01 CustamerInguiryExportl_AS

JMET marne Far receive destination: | ESBLab01/CustamerInguiryExport ] _RECEIVE [

JNET name For send destination: I ESBLab01/CustamerInguiryExportl SEMD_D

Security configuration
J2C Authentication Data Entry: I

Diata farmat
Serialization bype: IBusiness Object %ML using IM3TextMessage j

Data binding class: | com.ibm. websphere.sca.jms . data.impl. JMSDataBindingImpldML Browse, .,

¥ Use the default JMS Function Selector class

Funckion selector class: I cam.ibm. websphere.sca.jms selector.impl. IMSFunctionSelectarImpl - Browse. ..

Function selector

Figure 8-25 JMS Export Bindings

370 Integrating Back-end Systems with WebSphere Application Server on z/OS through Web Services



5. Click OK. We can see the result of the Properties tab in Figure 8-26.

0

L] -
(D & cUstomerInquiryExport 1 N e e
-

El Properties 52 Problems | Servers | Console |

Description ﬁ}s Export: CustomerInguiryExportl {JMS Binding)

Details INDT Lookup Names

Binding

Receive Destination: | ESBLab/CustomerInquiryExportl _RECEIYE D

+ End-poink configuration

Send Destination: | ESBLab/CustomerInquiryExportl _SEMD_D

+ Method bindings

+ Security attributes

Activation Spec: | ESBLab/CustomerInaquiryExportl _AS

+ Message Configuration

Response Managed Connection Factary: |ESBLab,l'CustomerInquiryExport1_CF

= Summary

Function selector class name:

| com.ibm.websphere,sca, jms. seleckor.impl, JM3Funchionelector Impl |

Daka binding class name;

| com.ibm.websphere,sca, jms. daka.impl. MSDataBindingImplstL

Figure 8-26 CustomerlnquiryExport1 - Summary

The objects in Figure 8-26 and Table 8-1 are JMS resources that are needed in

WebSphere ESB for this application.

Table 8-1 JMS objects

JMS Resource

Function

Receive Destination

Read queue for the ESB to receive requests

Send Destination

Write queue for the ESB to write responses

Activation Spec

Provides configuration information for MDBs

Response Managed
Connection Factory

Used by WebSphere ESB to construct a queue
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Adding an Import Interface
Now we add the Import part of our diagram. Let us add the RegularService
Interface.

1. Drag the CUSTINQPoriType interface from the Interfaces folder and place it
to the right of the Mediation1 object. A Component Creation dialog box is
opened. Select Import with Web Service Binding, as shown in Figure 8-27.

4= Component Creation | l[

Select the type ko create;

%Component with no Implementation Type
* Export with no Binding
'ai-}Expnrt with Web Service Binding

= Impork with no Binding

npart with Web Service Binding

oK I Cancel

Figure 8-27 Component Creation window

A dialog box is displayed as shown in Figure 8-28. Select Use an existing
web service port. Click Browse and select CUSTINQPort and click OK.

4= CUSTINGPort TypeImport1 Web Service Import E x|

* Use an existing web service port

Part: | CUSTINGPort Browse |

(" Generate a new web service definition and implementation

This will launch JZEE bools to help build and configure vour service.
This option is only recommended For advanced users,

' Do not specify a web service port at this time

Figure 8-28 Select Port for a interface.

2. Draw a wire from the CustomerinquiryExport1 to the Mediation1 object. Move
the mouse pointer to the right side of the CustomerlnquiryExport1 object. The
box becomes highlighted in orange. Hold the left mouse button down and
drag the mouse over the Mediation1 object. An Add wire dialog box is
presented, which asks you if you wish to continue. Check Always create
without prompt and then click OK. See Figure 8-29.
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E »

) @ CustomerInguiryExportl ' £, Mediation]
55
Ll
= ﬂ

Figure 8-29 Adding a wire

3. Draw a wire from the Mediation1 object to the CUSTINQPortType object.
The completed Assembly Diagram should appear as shown in Figure 8-30.

@ ® | ctomerTnquiryEspart 1 (1) T, Mediationt 1.1 @ § CUSTINGPartTypelmpart 1
[:]

Figure 8-30 Completed Assembly Diagram window

4. Press Ctrl+s to save the Assembly Diagram.
5. Click EZ on the editor tab to close the Assembly Diagram editor.
8.3.5 Creating a Mediation Flow

Proceed as follows:

1. Open the Assembly Diagram. This open/close procedure seems to be
needed to ensure that the required menu option is available.
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2. Right-click the Mediation1 object and select Generate Implementation, as
shown in Figure 8-31.

- -
@ ?rdn.g CustomerInguiryExport1 ('I_I::i £, Mediation] .1 (I) &% CUSTINGQPortTypelmport
L1
< Undo Move
W Redo
Add L4
Conwertt
Generate Expoart, ., L4
blems (43?& Servers 4 izenerate Implementation

Figure 8-31 Generate implementation

3. A Generate Implementation dialog is displayed. Select project ESBLabXX
and click OK.

The Mediation Flow is divided into two panes. The top pane is labeled
Operations connections, and the bottom pane is labeled Mediation flow. First,
the operation connections must be made. See Figure 8-32.

0peration connections < & Bl

Select a source operation, connecWore target operations, and define the mediation Flaw,

(T) CustomerInguiry orkTypePartner
(T) CustomerT £ CUSTINGPortTypePart

gi? getCurkomerInfo %@ CUSTINGOperation

}Create Operation Cnnnection|

Mediation flow
Select a source operation tNeefine the mediation Flow,

Figure 8-32 Mediation Flow Editor - Operation connections

To create an operation connection:

a. Click in the blue area around getCustomerinfo. An orange anchor will
appear. Draw a line between the getCustomerinfo method on the
Customerlnquiry interface and the CUSTINQOperation method on the
CUSTINQPortTypePartner. Drag the mouse pointer over to the
CustReqReply method.
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b. After that we can see the mediation flow on the Mediation flow panel, as
shown in Figure 8-33.

w0Operation connections @ Q §

Select a source operation, connect it ko one or more target operations, and define the mediation Flow.

(T) CustomerInguiry ortTypePartner
’_1C I il CUSTINGPort TypePart

%‘E getCurtomerInfo

» ¥ CUSTINGOperation

| v

[Il> nput

CUSTINGOperation @ CLSTIL.,
getZurkomerInfo : Custome. ..

Callout A')p

*® [

getCurtomerInfo : Custome... s

4 Input Response 'E)[}. hd

Figure 8-33 Added mediation flow

Request mediation

The request mediation flow manages the information flow from the JMS export to

the Web Service import. Below the bar on the Mediation Flow editor is where the
transformation is designed.

1. Click an XML Transformation object from the left pallet and place it on the

canvas to the right of the Input terminal. Connect the terminals as shown in
Figure 8-34.

Ly
(> mpue ) CUSTINQOpsration
j'_] - getCurtomerInfo ; Custome. ., "B ®5LTransformationt
]
U : . .
XML Transformation object

B

RequeSt Mediation getCurtamerInfo
Input
o Request: getCurtomerInFoI &= Response: getCurtomerInF0|

Figure 8-34 Request getCustomerinfo mediation flow
XSLT Request Transformation

The XSLT transformation takes the JMS message and transforms it to a Web
Services SOAP message.
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1. Select the XSLTransformation1 object. On the bottom pane, select the
Properties tab and then the Details subtab. We can see that we have to
make a mapping. So, click New. See Figure 8-35.

Mroblems | Servers | » =0

Description %SL Transformation : ¥SLTransformation1 =
Terminal E Mapping file: cannat be empty,

Details Rook: =not specified >

Promoted Properties

Mapping file: *  <Select a mapping file = | Browse... | | Edit. .. || TEw... |

Figure 8-35 Transformation Properties - details

A New XSLT Mapping dialog is displayed, as partly shown in Figure 8-36.

Message Roak:

Input Message Body: IgetCurtomerInFoRequestMsg Browse, .. |
Zigtput Message Body: I CUSTINGOperationRequest Browse. ..

Figure 8-36 New XSLT Mapping

2. Click Finish. The XSLT editor is opened. Completely expand the Source and
Target XML trees. Select smo in the source and smo in the target tree.
Right-click smo in the target tree and select Match Mapping, as shown in

Figure 8-37.
(T)Customeringuiry | ) *ssembly Diagram: E... | ‘T *Mediation Flow Edlto... M
B Seiie 4% O b w Bx| Target I
Bl (%] *smo ERTE o
E-[€] body Bl-[g] | # Create Mapming
i (8] getCurtomerInfo B- e i

=18 customerRegquest
-[B] CustMa[0..1]

» Match Mapping

&® Define 2507 Function. .
Hay Delete #ELT Funckion

i Define Grouping, .
p—4 Overview %'

W' Delete Gentining

Figure 8-37 XSL Request Editor

3. Select CustNo[0..1] in the source tree and CustNo in the target tree.
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4. Right-click the CustNo element of the target tree and select Create Mapping
(you can use drag and drop).

The results are shown in Figure 8-38.

—

¥ Source dh 4L OO 2w ) Target pk 4L Cd 4 -
B | Tema B K] ¥ smo
= |£_| body : getCustomerInfoRequestMsg = |i_, bady : CUSTINGOper ationR equest
B Ii_l getCuskomerInfo : _getCustomerInfoParameters_ E--[8] DFHCOMMAREA : DFHCOMMARES
=l [8]  customerRequest @ IMSCustomerInquiry e [€] ¥ Custho

e8] Y CustNo [0..1] 1 int

IH Crvervies s W ™
Target Source | Applied Function/Grauping |
=[x | smo

|__:Hi| bady ; CUSTINGOperationFequest
[Z]- [E] DFHCOMMARES : DFHCOMMAREA,
L [e] custio [€] Custho [0..1]: it

Figure 8-38 Mapping - Request transformation

5. Press Ctrl+s to save the generated XSL file.
6. Press the B4 on the editor tab to close the XSL editor.

Response mediation

The response mediation flow manages the information flow from the Web
Service import back to the JMS export. An XML transformation must be done to
map the Web Service response back to the JMS XML format.

1. Click an XML Transformation object from the left pallet and place it on the
canvas to the right of the Input terminal. Connect the terminals as shown in
Figure 8-39.

14| Callout Response “ b getCurtamerT
e CUSTINGOperation : CUSTL,. "l #sLTransformation1
1 - -
> Response Mediation
=, Request: getCurtomerInfo lQ;'EJResponse: getCurtomerInfo

Figure 8-39 Response getCustomerinfo mediation flow

2. Click File — Save All.
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XSLT response transformation
1. Select the XSLTransformation1 object. On the bottom pane, select the

Properties tab and then the Details subtab. We can see that we have to
make a mapping. So, click New. See Figure 8-40.

m\woblems | Servers | +* =0

‘[E| XSL Transformation : XSLTransformation1

| v

Descripkion
Terrninal @ Mapping file: cannot be empty,
Details Rook: <not specified >

Promoted Properties

Mapping file: *  <Select a mapping file = Browse.., | | Edit. .. | | T |

Figure 8-40 Transformation Properties - details

A New XSLT Mapping dialog is displayed, as partly shown in Figure 8-41.

Message Rook:

Input Message Body: I CUSTINGOper ationResponse Browse. .,

Zigtput Message Body: IgetCurtomerInFoResponseMsg Browse. ., |

Figure 8-41 New XSLT mapping

. Click Finish. The XSLT editor is opened. Completely expand the Source and

Target XML trees. Select smo in the source and smo in the target tree, and
right-click smo in the target tree and select Match Mapping.
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3. Use drag and drop objects to create the mappings as shown in Figure 8-42.

B [%] 1 emo B [x] [
B [€] body : getCustomerInfoResponseMsg
= rInfoResponse
customerData : IMSDF
[8] ¥ LastMame [8] * CustMa [0..1] ¢ int
[&] * FirstMame [€] ¥ LastMame [0..1] ; string
[g] 4 addresst &] " FirstMame [0..1] ¢ skring
[&] * ity [8] " address1 [0..1] : string
[&] * state [&] ¥ ity [0..1] : string
[e] ¥ Cauntry [8] * State [0..1] : string
[€] * Country [0..1] : string
(€] © RetCode [0..1] ¢int
P Owverview ,j E
Target | Source | Applied Function,/Grouping
[=F %] sma [X] smo
EHE‘ body : getCustomerInfoResponseMsg
E—E‘ getCustometInfoResponse ¢ _gekCustomerInfo, ..
EHE customerData | IMSDFHCOMMARER
[&] Custho [0..1] ¢ ink (8] Custmo
[e] Lasthame [0..1] : string & LastMarne
[e] FirstMame [0..1] : string [e] Firsthame
[e] Address1 [0..1]: string [e] address1
(€] ity [0,.1] ¢ string [e] city
[€] state[0..1]: string [e] state
—[&] Country [0..1] : string 18] Country
(8] RetCode [0..17 ¢ ink (8] RetCode

Figure 8-42 Mapping - Response transformation

Press Citrl+s to save generated XSL file.
Press the B2 on the editor tab to close the XSL editor.
. Save and close the Mediation1 flow.

. Save and close the Assembly Diagram.
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8. Be sure that there are no errors on Problems Tab, as shown in Figure 8-43.

M Physical Resources |

BeE

-1 ESBLabi

E-%5) Assembly Diagram
LT"? CUSTINGPort Typelmportl
ﬁ}s CustomerInguiryExpork1
----- & Dependencies
Bl Mediation Logic
El'ga Flows

iy Mediationl
=~ L’E’ Daka Types
[ DFHCOMMAREA
[ DFHCOMMAREA
2] IMSCustamerInguiry
Lj JMSDFHCOMMARES
@ Interfaces
(T CUSTINGPOMType
@ CustomerInguiry
B~ £ Mapping

S ML Maps
‘.é(x %SLTransformationl_req_1
ﬂ)fx %5LTransformationl_res_1

----- 7 Events
- = Web Service Ports

Ll CUSTINGPort

E_]..

_ —_— — n=—
Properties | [2 Problems &3 Servers | Console|
O errors, 0 warnings, O infos

| Diescription

Figure 8-43 Project finished

8.4 Deployment and test

This section describes how to deploy and test the service. Normally, when
deploying a service to WebSphere ESB, you must define connection factories,
queues, and other JMS assets. When the service is deployed from WebSphere
Integration Developer for testing, these assets are created for you temporarily.
You will not see the queues defined under the JMS Queue list in the WebSphere

Administrative console.

8.4.1 Deploying to the server

380

needed.

The Application Module and the Test Web Services must be deployed to the
server. The deployment process will automatically generate the JMS resources

1. Save and close any editor windows that may be open in WebSphere

Integration Developer.
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2. Click the Servers tab in the lower window pane, as shown in Figure 8-44.

P & o5 0 =0
I Host name I Status I State

localhosk

localhost E‘@ Stopped Synchronized

1 | B
Figure 8-44 Servers tab

3. Right-click the WebSphere ESB Server and select Add and Remove
Projects.

4. Move ESBLabXXApp to the Configured Projects side, as shown in
Figure 8-45.

4= Add and Remove Projects ‘ ‘ X|

Add and Remove Projects
Modify the projects that are configured on the server

Move projects to the right to configure them on the server
Available projects: Configured projects:

(0 ESBLabClientEAR G- (g EsBLabOtdpp |
Add = |

= Her = l

<< Remaove All |

= Back | Mk = | Finish Cancel

Figure 8-45 Add and Remove Projects window

5. Click Finish.

6. Wait until WebSphere Integration Developer finishes publishing the
applications to the WebSphere ESB server; this may take a while.
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Attention: If the WebSphere ESB server hangs during the publishing
process, try this step from the beginning: unpublish the project and then
publish it again.

The console should show that the applications have been started, as shown
in Figure 8-46.

Propertiss B Console X
‘webSphere ESE Server vo.0 [WebSphere v6.0 Server] WebSphere ESE Server v6,0 {WebSphere v6.0)

zom, ibm.ws.al.bootstrap. WASBootstrap appStart [(Deployvedipplicstion) CWLAGOZO0EI: Artifactloader ir:l‘
SCL_STARTING APF_MODULE

SCA_STARTED_APP MODULE

[:] CW3IDODOZ0I: The messaging engine configuration reload is complete.

W3VROZ07I: Preparing to start EJE jar: ESBLabXXEJE. jar

WSVROO37I: Starting EJB jar: E3ELabXHEJE. jar

W3VROO33I: No JNDI name found for MediationFlow, bhinding howe name as MediationFlowLocslHome
J2CA0306I: Application ESELabX¥App#ESBELabXXEJE.jar#ServiceSIBustessageBean has provided no <ac
JZCA0306I: Application ESELabIXApp#ESELabXXEJIE. jarfexport.Customer InguiryExportlEIS has provic
SRVED169I: Loading Web Module: EZSBLakhXXlelh.

SRVEDZS0I: Web Module ESELabXXWeb has been bound to default host[*:9082, #:80, *:9445] .

WAVR0221I: Application started: ESELsbXEipp

|eBc|ee B -=0

-

Kl | N
Figure 8-46 Console tab with application status

8.4.2 Running the JMSTestClient

382

To test the application with the test client, proceed as follows:

In WebSphere Integration Developer, open the J2EE perspective. From the
main menu bar, select Window — Open Perspective — Other. Select J2EE
from the Select Perspectives dialog.
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2.

3. Double-click JMSTestClient to open it for editing. JMSTestClient.java is

In the Project Explorer, expand Application Client Projects —
ESBLabClient —» appClientModule — com.ibm.esb, as shown in

Figure 8-47.

jri-Hle | GEE (st |& 3 |

4= 12EE - IMSTestClient.java - IBM WebSphere Integration Deve

File Edit Source Refactor Mavigate Search Project Run Wind

| 4

f‘r.‘_?F‘r:::jectExplnrer 2 TRl

[_TE', Enterprise Applications
Elfﬁ Application Client Projects
=12 ESBLabClient
% Deployment Descriptor: ESBLabClient
- appClientModule
. B3 com.ibm.esb
. Elm IMsTestClient.java

E G‘,! IMSTestClient

... @ main(String[])

8

Figure 8-47 Test client in Project Explorer

opened for editing, as shown in Figure 8-48.

MSTeskClient, java -

‘?& Assembly Diagram: ESELabixy }

Frring componentMame = "Customer InguiryExXportl™;

//The Queus Connection Factory used to connect to the bus
JfThe Queus used to send regquests to the mediation module

String sampleSendQueus = moduleMNamwme + "/" + componentNeame
+ " RECEIVE D":

+ " _SEND _D":
Fystem.out.println("Enter a customer number: M)
int custNo = -1;

while [custMo
SGtring line

== -1] {
= in.readLine():
try {
custlo = Integer.parselntiline):;

String sampleQCF = moduleName + "/" + cowmponentMNawe + "_CF";

£/ The Queus used to receive responses from the mediation module
Itring sampleReceiveQueue = moduleName + "/" + componentName

BufferedReader in = new BufferedReader (new Input3treamBeader (System.in));

Figure 8-48 JMSTestClient open for editing
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The Java code of the client is shown in Example 8-1.

Example 8-1 JMSTestClient.java

package com.ibm.esb;
import java.io.*;

import javax.naming.Context;
import javax.naming.InitialContext;

public class JMSTestClient {
public static void main(String[] args) throws Exception {
String studentNumber = "XX";
String moduleName = "ESBLab" + studentNumber;
String componentName = "CustomerInquiryExportl";

String sampleQCF = moduleName + "/" + componentName + "_CF";
//The Queue Connection Factory used to connect to the bus

//The Queue used to send requests to the mediation module
String sampleSendQueue = moduleName + "/" + componentName + " RECEIVE_D";

//The Queue used to receive responses from the mediation module
String sampleReceiveQueue = moduleName + "/" + componentName + "_SEND D";

System.out.printin("Enter a customer number: ");
BufferedReader in = new BufferedReader(new InputStreamReader(System.in));
int custNo = -1;

while (custNo == -1) {
String line = in.readlLine();

try {
custNo = Integer.parselnt(line);

} catch (NumberFormatException e) f{
System.out.printin("Invalid Number: " + e.getMessage());
System.out.printIn("Enter a customer number: ");

//The XML representation of an Order Business Object required by the

//placeOrder operation on the OrderService Interface

String message = "<?xml version=\"1.0\" encoding=\"UTF-8\"?>";

message += "\n<ns2:JMSCustomerInquiry xmlins:ns2=\"http://ESBLab" + studentNumber + "\">";
message += "\n<CustNo>" + custNo + "</CustNo>";

message += "\n</ns2:JMSCustomerInquiry>";

Context ctx = new InitialContext();

//Lookup the ConnectionFactory

Jjavax.jms.ConnectionFactory factory = (javax.jms.ConnectionFactory) ctx
.Tookup (samp1eQCF) ;

//Create a Connection

javax.jms.Connection connection = factory.createConnection();

//Start the Connection

connection.start();

//Create a Session

javax.jms.Session jmsSession = connection.createSession(false,
Jjavax.jms.Session.AUTO_ACKNOWLEDGE) ;

//Lookup the send Destination

javax.jms.Destination sendQueue = (javax.jms.Destination) ctx
.Tookup (sampleSendQueue) ;

//Create a MessageProducer
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javax.jms.MessageProducer producer = jmsSession
.createProducer(sendQueue) ;

//Create the TextMessage that will hold our Order as text

Jjavax.jms.TextMessage sendMessage = jmsSession.createTextMessage();

//Set the content of the message to be the XML defined Order

sendMessage.setText (message) ;

//Set the operation to call on the OrderService interface to be

// placeOrder

sendMessage.setStringProperty("TargetFunctionName", "getCustomerInfo");

//Send the message
producer.send(sendMessage) ;

String msgld = sendMessage.getJMSMessagelID();
System.out.printin("Messsage Sent:");
System.out.printin(message);

//Lookup the receive Destination

javax.jms.Destination receiveQueue = (javax.jms.Destination) ctx
.lookup (sampleReceiveQueue) ;

//Create a MessageConsumer

String filter = "JMSCorrelationID = '" + msgld + "'";

javax.jms.MessageConsumer consumer = jmsSession
.createConsumer(receiveQueue,filter);

//QueueReceiver receiver = gSession.createReceiver(replyQueue, filter);

//Wait 30 seconds to receive the response
javax.jms.TextMessage receiveMessage = (javax.jms.TextMessage) consumer
.receive(30000);
//1f we receive a response print the contents of the message to the
// screen
String resp = "No Message Reply Received";
if (receiveMessage != null) {
//Print the contents of the message.
resp = "Message Received:\n" + receiveMessage.getText();
}

System.out.printin(resp);

//Close the Connection
connection.close();

4. Press the B on the editor tab to close the JMSTestClient.java file.

5. In the Project Explorer, select JMSTestClient.java as shown in Figure 8-47
on page 383.
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6. Right-click JMSTestClient.java and select Run — Run from the pop-up

menu, as shown in Figure 8-49.

8 Enterprise Applications
= Application Client Proje
2122 ESELabClient

SoUrce

Refactor

Alk+Shift+5 ¥
Alk+Shift+T ¥

i Lﬁj Deployment Degag Import. ..
(2 appClientModu
E-£7 conn.ibm.es

Export,..

References

-

r\g Declarations
L]

= META-IMF Run Validation

” By WebSphere Pri Dehug
E]---Lig CnnnecFor Projects Profile
[+-Lg EJB Projects Decl
-5 Cwenamic \Weh Proiect EpiaY

=i e system - ] 1 1ava Applicatcr

ties | Servers | El consale ¥

Ju 2 JUnik Test

L5
L3
.3

Figure 8-49 Running the test client program
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7. The run dialog is displayed as shown in Figure 8-50.

Create, manage, and run configurations

W

Configurations: Name: IJMSTestCIient
pche Tomcat
piled Application = - =
a Applet '8 Application |N= Argumemsl Ly Classpaﬁﬂl % Source 1 23 Environmentl =1 common |
a Application
@ Bean
it WebSphere Runtime: IWebSphere ESE Server v&.0 L] Mew...

-

bSphere v5.0 Application Client * Enterprise application:  |ESBLabClientEAR
bSphere v5.1 Application Client

Phere vb.0 Application Clien Application dient module: IESBLabCIient b
IMSTestClient

I | Enable bt method replace in node:

¥ Enable application dient to connect to a server
% Use spedfic server:

I\"a’ebSphere ESB Server v6.0 @ localhost

-

" Use provider URL:

] iiop:/floc. 2a09/

MNew | Delete | Apply | Revert

Run Close

Figure 8-50 Run dialog

8. In the Configurations list, select WebSphere 6.0 Application Client
highlighted in red, and click New.

9. For Enterprise application, enter ESBLabC1ientEAR. For Application client
module, enter ESBLabC1ient. Check Enable application client to connect to
a server. Select Use specific server. Select the server where the
ESBLabXX mediation module is deployed. It is the WebSphere ESB Server.
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10.Click Apply — Run.

The program executes in the Console in the lower pane of WebSphere
Integration Developer. A series of informational messages are written to the
console. The client application then pauses for you to enter a customer
number, as shown in Figure 8-51. Type a customer number between 1 and 10
when you see the prompt Enter a customer number.

Problems|Tasks|Pererties|Servers M\ ] | @l A | ]

M5 TestClient [WebSphere v6.0 Application Client] C:\WIDE, Druntimesibi_véljavaljreibintjavaw.exe (Oct 3, 2007 4:26:18 PM)
WSCLOYITIL: CoOmponent initiallized successtully. -

WICLO910TI: Initializing component: com. ibm.ws.appprofile. AppProfileClientComponent Impl
WICLO911T: Component initialized successfully.

WICLO910T: Initiaslizing component: com. ibm, ws.webservices.component ., W3Client Impl
WICLO211I: Component initialized successfully.

WICLO910T: Initiaslizing component: com. ibm.ws.1il8n.context.Il8nClientComponent Tmpl
WICLO911T: Component initialized successfully.

WICLO901T: Component initiaslization completed successfully.

WICLOO35I: Initialization of the JZEE Application Client Environment has completed.
WICLO014T: Invoking the Application Client class com.ibm.esbh.JH3TestClient

Erter & Customer number:

1]

Figure 8-51 Executing a Java program

11.As a result, we can see the application response as shown in Figure 8-52.

Problems - Properties ServersMessl 4R

<terminated = IMSTesteClient [WebSphere va.0 Application Client] C:YWIDG, Diruntimesibi_valjavatjrelbinijavaw, exe (Ock 4, 2007 3:59:00 PM)
WSCLUOUI#L: InvoKing the Applicatlon Client class com. 1bm.esh.J RS [estCllent

Enter a customer number:
1
Messsage Sent:
<?xml wversion="1.0" encoding="UTF-5"2>
<naz: JHSCustomwer Inquiry xmlns:nsi="http://ESELabil >
<CustMNox1</Custiox
</ns: IN3Customer Inquirys
Message Received:
<?xml wersion="1.0" encoding="UTF-5"2>
<esh: IM3DFHCOMMAREL xmlns:esb="http://ESBLabXI">
<Custiox1l</Custiiox
<LastName>Egorov</Lastiame >
<FirstMName>Mikhail</FirstNames>
<Address1:16 Main St.</Aiddressil:
| <CitwyrMoscow</Citys
<3tater>RI</ States
<Country>RUS3IA</ Countrys
<RetCoder0</RetCodes
|<fesb:JHSDFHCOHHAREA>

Figure 8-52 EXxecuting the client - result

You can repeat with other Customer Numbers. Use the range from 1 to 10.
Note that during this test the application has made a round trip to a CICS Web
Service, based on the CUSTINQ program discussed earlier in this book.
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8.4.3 Exploring creation of JMS queue names

The code snippet in Figure 8-53 shows the JMS queues that the client writes to
and reads from. The default queue names are specified from the ESB’s

perspective.

=
3tring modulelName = "ESELab"™ + studentMumber:
3tring componentName = "CustomerInguiryExportl™:

£4 The Queus Connection Factory used to connect to the hus

String sampleQCF = modulelNawe + "/" + componentName + L

£/ The Queue uzed to send redquests to the mediation wodule

String samplefendfuens = modulelame + /" + componentlNsme + " RECEIVE D":
JfThe Cueue used to receive responses from the mediation module

Atring sampleReceiveCuenuse = modulelame + "/" + componentlame + " _JEND D"

Figure 8-53 Code snippet from the ESB client queue names
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Appendix A

The objective of this appendix is to highlight the key installation considerations
and options and identify the components installed regarding the usage of IBM
Data Server Developer Workbench.

This appendix contains the following:

» Supported Web servers, SOAP engines, and databases, discussed in
“Supported Web servers, SOAP engines, and databases” on page 392

» Supported message protocols, discussed in “Supported message protocols
on page 393

» Mapping of the SQL and JDBC data types to XML data types, discussed in
“Mapping of SQL and JDBC data types to XML data types” on page 393
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Supported Web servers, SOAP engines, and databases

You can deploy Web services to several types of Web servers, use a number of
different SOAP engines, and access DB2.

Supported Web servers

You can use the following Web servers:

» WebSphere Application Server, Version 6.1

» WebSphere Application Server, Community Edition, Version 1.1.x
» Apache Tomcat, Version 5.5

Supported SOAP engines

If you want client applications to send and receive SOAP-wrapped XML
messages when communicating with Web services, you can use the SOAP
engines, as shown in Table A-1.

Table A-1 Supported SOAP engines

SOAP engines Apache Apache Apache WebSphere
Axis 1.4 Axis 2.0 SOAP 2.3 Application
Server JSR

109

Web servers

Apache Tomcat X X X
WebSphere Application Server X X X X
WebSphere Application Server X X X

Community Edition

You can download the Apache SOAP engines from the following locations:
» Apache Axis 1.4: http://ws.apache.org/axis/

» Apache Axis 2.0: http://ws.apache.org/axis2/

» Apache SOAP 2.3: http://ws.apache.org/soap/

Supported databases

You can use the following JCC-compliant databases:
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» DB2 for Linux, UNIX, and Windows, Versions 8, 9, and 9.5
» DB2 for z/OS, Versions 8 and 9

» DB2 on iSeries®, Version 5 Release 2 and above

» Informix® Dynamic Server, Versions 10 and 11

The supported version of JCC is 3.50 (JDBC 3) and the supported Java
platforms are IBM JDK 1.4 and IBM JDK 5.

Supported message protocols

Client applications can access Web Services by sending messages that use the
SOAP/HTTP message protocol or three REST-like message protocols.

Client applications can perform database operations by sending requests to Web
services that offer those operations. The requests are messages that are in one
of the following four protocols:

» SOAP/HTTP

» REST-like HTTP GET (url-encoded)
» REST-like HTTP POST (url-encoded)
» REST-like HTTP POST (text/xml)

Mapping of SQL and JDBC data types to XML data types

The data type of a parameter or column of a result set in a message is specified
using XML data types.

Table A-2 on page 394 shows the default mappings from SQL and JDBC data
types to XML data types.
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Table A-2 Data type mapping to XML

DB2 SQL type
BIGINT

CHAR FOR BIT DATA,
BINARY

BLOB

CHAR, GRAPHIC
CLOB, DBCLOB
DATALINK

DATE

DECIMAL,
DECFLOAT

DOUBLE
REAL
INTEGER

SMALLINT
TIME

TIMESTAMP

VARCHAR FOR BIT
DATA, VARBINARY

Informix SQL type
INT8
BYTE

BOOLEAN
CHAR

DATE
DECIMAL

FLOAT
INTEGER
BLOB

CLOB, TEXT
MONEY
SMALLFLOAT
SMALLINT

DATETIME HOUR TO
SECOND

DATETIME YEAR TO
FRACTION

JDBC type
java.sql.Types.BIGINT
java.sql.Types.BINARY

java.sql.Types.BIT
java.sql.Types.BLOB

java.sql.Types.BOOLEAN
java.sql.Types.CHAR
java.sqgl.Types.CLOB
java.sql.Types.DATALINK
java.sql.Types.DATE
java.sql.Types.DECIMAL

java.sql.Types.DOUBLE
java.sql.Types.FLOAT
java.sql.Types.INTEGER
java.sql.Types.LONGVARBINAR
Y

java.sql.Types.LONGVARCHAR
java.sql.Types.NUMERIC
java.sql.Types.REAL
java.sql.Types.SMALLINT
java.sql.Types. TIMESTAMP

java.sql.Types. TIMESTAMP

java.sql. Types.TINYINT
java.sql.Types.VARBINARY

XML type
xsd:long

xsd:base64Bin
ary

xsd:short

xsd:base64Bin
ary

xsd:boolean
xsd:string
xsd:string
xsd:anyURI
xsd:date

xsd:decimal

xsd:double
xsd:float
xsd:int

xsd:base64Bin
ary

xsd:string
xsd:decimal
xsd:float
xsd:short

xsd:time

xsd:dateTime

xsd:short

xsd:base64Bin
ary
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VARCHAR,
VARGRAPHIC

ROWID

XML

VARCHAR

java.sql.Types.VARCHAR

java.sql.Types.ARRAY
java.sql.Types.DISTINCT
java.sql.Types.JAVA_OBJECT
java.sql.Types.NULL
java.sql.Types.OTHER
java.sql.Types.REF
java.sql.Types.STRUCT

100

2009

Any other type that is not listed

xsd:string

xsd:string
xsd:string
xsd:string
xsd:string
xsd:string
xsd:string

xsd:string

xsd:base64Bin

ary
xsd:anyType

xsd:string
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Additional material

This book refers to additional material that can be downloaded from the Internet
as described below.

Locating the Web material

The Web material associated with this book is available in softcopy on the
Internet from the IBM Redbooks Web server. Point your Web browser at:

ftp://www.redbooks.ibm.com/redbooks/SG247548

Alternatively, you can go to the IBM Redbooks Web site at:

ibm.com/redbooks

Select the Additional materials and open the directory that corresponds with
the IBM Redbooks form number, SG247548.

Using the Web material

The additional Web material that accompanies this book includes the following
files:

File name Description
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CICSWSIN.zip

DWS.zip

IMS.zip

CICSWSOUT.zip

WMB.zip

WESB.zip

Project Interchange file for the scenario in “Accessing
CICS from WebSphere using Web Services over HTTP”
on page 3.

Zip file with all contents of the scenario discussed in
“Accessing DB2 from WebSphere using Web Services”
on page 85. Details on the contents of this zip file can be
found in “Additional material” on page 138.

Zip file with all the contents of the scenario discussed in
Chapter 4, “Accessing IMS transactions as Web Services
on page 139. Details on the contents of this zip file can be
found in “Additional material” on page 203.

Zip file with all the contents of the scenario discussed in
Chapter 5, “Accessing a Web Service in WebSphere
Application Server from CICS” on page 205. Details on
the contents of this zip file can be found in “Additional
material” on page 237.

Zip file with all the contents of the scenario discussed in
Chapter 7, “Using WebSphere Message Broker for
connectivity” on page 293. Details on the contents of this
zip file can be found in “Additional material” on page 347.
Zip file with the client application for the WESB sample
application explained in Chapter 8, “Using WebSphere
Enterprise Service Bus for connectivity” on page 349.

”

System requirements for downloading the Web material

To use the samples included in the additional material, you need to use tools
described in each chapter. It is recommended to have at least 1.5 GB RAM to
use any of the tools discussed.

How to use the Web material

Create a subdirectory (folder) on your workstation, and unzip the contents of the
Web material zip file into this folder. Make sure you import the artefacts
discussed into the tools from this directory.
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Related publications

The publications listed in this section are considered particularly suitable for a
more detailed discussion of the topics covered in this book.

IBM Redbooks

For information about ordering these publications, see “How to get Redbooks” on
page 401. Note that some of the documents referenced here may be available in
softcopy only.

» WebSphere for z/OS V6 Connectivity Handbook, SG24-7064

» Implementing CICS Web Services, SG24-7206

» SOA Transition Scenarios for the IBM z/OS Platform, SG24-7331

» Developing Web Services Using CICS, WMQ, and WMB, SG24-7425

Other publications

These publications are also relevant as further information sources:

» IBM WebSphere Developer for System z Prerequisites, SC31-6352

» IBM WebSphere Developer for System z Host Planning Guide, SC31-6599
» IBM WebSphere Developer for System z Installation Guide, SC31-6316

» IBM WebSphere Developer for System z Host Configuration Guide,
SC31-6930

Online resources

These Web sites are also relevant as further information sources:

» WebSphere - infocenter
http://publib.boulder.ibm.com/infocenter/wasinfo/v6rl/index.jsp

» WebSphere Application Server V6.1 - detailed system requirements

http://www-1.ibm.com/support/docview.wss?uid=swg27007678
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» WebSphere Application Server V6.1 - product support page
http://www-306.1bm.com/software/webservers/appserv/zos _0s390/support
» CICS Transaction Server V3.1 - Infocenter

http://publib.boulder.ibm.com/infocenter/cicsts/v3rl/index.jsp?topic
=/com.ibm.cics.ts31.doc/prod/home.html

» CICS Transaction Server V3.1- detailed system requirements
http://www-1.ibm.com/support/docview.wss?uid=swg27006364

» CICS Transaction Server V3.1 - product support page
http://www-306.1ibm.com/software/htp/cics/tserver/support/

» WebSphere MQ - support page
http://www-306.1ibm.com/software/integration/wmq/support/

» WebSphere MQ v6 for z/OS - detailed system requirements
http://www-1.ibm.com/support/docview.wss?uid=swg27006267

» Websphere Developer for System z - product documentation
http://www-306.1ibm.com/software/awdtools/devzseries/library/

» Websphere Developer for System z - detailed system requirements
http://www-306.1bm.com/software/awdtools/devzseries/sysreqs/

» Websphere Developer for System z - product support page
http://www-306.1bm.com/software/awdtools/rdz/support/index.html

» WebSphere Integration Developer - detailed system requirements
http://www.ibm.com/support/docview.wss?uid=swg27006409

» WebSphere Integration Developer - product support page
http://www-306.1bm.com/software/integration/wid/support/

» WebSphere Integration Developer and WebSphere Enterprise Service Bus -
infocenter

http://publib.boulder.ibm.com/infocenter/dmndhelp/v6rxmx/index.jsp
» WebSphere Enterprise Service Bus - detailed system requirements
http://www.ibm.com/support/docview.wss?uid=swg27006912
» WebSphere Enterprise Service Bus - product support page
http://www-306.1bm.com/software/integration/wsesb/support/
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How to get Redbooks

You can search for, view, or download Redbooks, Redpapers, Technotes, draft

publications and Additional materials, as well as order hardcopy Redbooks, at
this Web site:

ibm.com/redbooks

Help from IBM

IBM Support and downloads

ibm.com/support

IBM Global Services

ibm.com/services
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