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Preface

IBM® WebSphere® Process Server is the next generation business process
integration server that has evolved from proven business integration concepts,
application server technologies, and the latest open standards. In this IBM
Redbooks® publication, we provide guidance about how to migrate IBM
WebSphere InterChange Server and WebSphere Business Integration Adapters
to WebSphere Process Server. We provide this guidance for WebSphere
InterChange Server users in general, and particularly for project managers,
architects, and developers.

In this book, we discuss the critical concepts that are related to integration
solution architecture, migration project planning, and the technical
implementation approach. We also discuss the capabilities of the migration tools.
We include various migration examples that show how you can upgrade
WebSphere InterChange Server and WebSphere Business Integration Adapters
to WebSphere Process Server and WebSphere Adapters.

We divide this IBM Redbooks publication into four parts:

First, in Part 1, “Migration concepts” on page 1, we introduce the high-level
concepts that are required to comprehend the migration roadmap. We begin with
a software architecture perspective. We categorize the various design patterns
that compose an integration solution and explain how they are implemented in
WebSphere InterChange Server and WebSphere Process Server. Then we take
a project perspective and provide a recommended approach for migration
planning.

Next, in Part 2, “Migration implementation concepts” on page 71, we discuss
relevant concepts to start the migration implementation. We begin with a product
overview, introduce key technologies and capabilities, and explain how they
relate to each other between the products. Then we provide recommendations to
select the appropriate path with regard to the main technical challenges of the
migration implementation.

Then in Part 3, “Migration tooling” on page 177, we cover the standard migration
tools that are available for upgrading from WebSphere InterChange Server to
WebSphere Process Server. We discuss the migration tools, including
WebSphere Integration Developer, the Migration Wizard, the reposMigrate utility,
and the tools that are dedicated to adapter migration. We explain the post
migration tasks to execute for certain artifacts, such as database connection

© Copyright IBM Corp. 2009. All rights reserved. XXXi



pools and relationships. We conclude with the best practices to ease the usage
of the migration tools and to optimize the generated artifacts

Finally, in Part 4, “End-to-end technical solutions” on page 277, we provide
step-by-step instructions to migrate three end-to-end integration solutions that
are based on the commonly used data access and data synchronization
interaction patterns. We follow a phased approach to migration by first migrating
the WebSphere InterChange Server components as is by using the migration
tool. Then we upgrade the WebSphere Business Integration Adapters to either
WebSphere Adapters or native bindings as appropriate. We further enhance and
optimize the migrated artifacts based on WebSphere Process Server
implementation best practices when applicable.

The team who wrote this book

This book was produced by a team of specialists from around the world working
at the International Technical Support Organization, Hursley Center.

Saida Davies is a Project Leader for the ITSO and has
published several IBM Redbooks and Redpapers™
publications on WebSphere Business Integration, Web
services, and WebSphere Service Oriented Middleware
using multiple platforms. Saida has experience in the
architecture and design of WebSphere MQ solutions,
extensive knowledge of the z/OS® operating system, and
a detailed working knowledge of both IBM and
independent software vendors’ operating system
software. Prior to joining the ITSO, she was a Senior IT
Specialist who was responsible for the development of
services for WebSphere MQ within the z/OS and
Microsoft® Windows® platform. This position covered the
architecture, scope, design, project management, and
implementation of the software on stand-alone systems or
on systems in a Parallel Sysplex® environment. She has
received Bravo awards for her project contributions. Saida
has a degree in computer studies, and her background
includes IBM System z programming. She supports,
contributes, and participates in Women in Technology
activities and meetings.
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Diploma in Fluid Mechanics.

Raja Sreenivasa is a Software Engineer working in the
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WebSphere Adapters, WebSphere InterChange Server
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2007, Hui passed the Project Management Professional
(PMP) certification from the Project Management Institute
(PMI). Currently, she is the team lead and project
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Summary of changes

This section describes the technical changes made in this edition of the book and
in previous editions. This edition might also include minor corrections and
editorial changes that are not identified.

Summary of Changes

for SG24-7415-01

for Migrating WebSphere InterChange Server and Adapters to WebSphere
Process Server V6.2

as created or updated on August 17, 2009.

The previous edition is IBM WebSphere InterChange Server Migration to
WebSphere Process Server, SG24-7415-00:

http://www.redbooks.ibm.com/abstracts/sg247415.htm1?0pen

August 2009, Second Edition

This revision reflects the addition, deletion, or modification of new and changed
information described below.

New information
» Enhanced Migration Wizard

The Migration Wizard available with WebSphere Integration Developer V6.2
brings significant enhancements, especially for adapter migration. The new
Migration Wizard supports three choices for adapter migration:

— Adapters can still be migrated to Java Message Service (JMS) bindings,
which allow reusing the original WebSphere Business Integration
Adapters.

— Technical adapters can be directly migrated to native bindings if they are
supported as native bindings (MQ, JMS, HTTP, Web services, Enterprise
JavaBeans™ (EJB™)).

— Also, if an adapter is detected as one that has an equivalent Java EE
Connector Architecture (JCA) Adapter, it can be directly migrated by the
Adapter Migration Wizard in WebSphere Integration Developer (JText,
EMail, Java Database Connectivity (JDBC™), SAP®, and PeopleSoft®
adapters, for example).
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Changed information

All the content of the book has been updated to take into account new
WebSphere Process Server V6.2 features that are relevant to migration.

The structure of the book has been modified and simplified:

» A new Chapter 6, “Product feature comparison” on page 109 has been added
in Part 2, “Migration implementation concepts” on page 71.

» Technical examples (Part 4) and end-to-end technical solutions (Part 5) in the
first edition of the book have been merged into a new Part 4, “End-to-end
technical solutions”:

— Most of the scenarios described in the old Part 4 , Technical examples,
have been removed or rewritten, because they were not accurate any
longer with WebSphere Integration Developer V6.2.

— When and where necessary, those technical scenarios have been
rewritten to fit in the new end-to-end solutions covered in Part 4,
“End-to-end technical solutions”.

— Additionally, we added a new solution to demonstrate Data
Synchronization with application adapters to integrate SAP and
PeopleSoft to the two technical end-to-end solutions demonstrated in the
the first edition of book.

» Several specific technical scenarios that are not covered in the new Part 4,
“End-to-end technical solutions” have been updated for WebSphere
Integration Developer V6.2 and moved into the appendixes:

— Appendix A, “WBI Adapters in a secured WebSphere Process Server
environment” on page 571

— Appendix B, “Access EJB migration” on page 591
— Appendix C, “Migrate WBI Adapter for EJB Architecture” on page 615
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Part 1

Migration concepts

In Part 1, we introduce the high-level concepts that are required to comprehend
the migration roadmap from the IBM WebSphere InterChange Server to the
WebSphere Process Server. This part contains the following chapters:

» Chapter 1, “Introduction to this book” on page 3, provides preliminary
information, such as the executive summary, the scope, and the intended
audience of the book.

» Chapter 2, “Integration background” on page 9, takes a software solution
evolution perspective and explains how an enterprise application integration
solution, such as the WebSphere InterChange Server, evolves naturally
toward a service-oriented architecture (SOA) or Business Process
Management (BPM) platform, such as WebSphere Process Server.

» Chapter 3, “Usage patterns” on page 23, provides a categorization of
architectural integration concepts and explains how WebSphere InterChange
Server and WebSphere Process Server realize implementations of these
concepts.

» Chapter 4, “Migration planning” on page 33, provides a recommended
approach to plan the migration from a project perspective.
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Introduction to this book

In this chapter, we discuss the following topics:

1.1, “Executive summary” on page 4
1.2, “Scope of the book” on page 5
1.3, “Intended audience” on page 5
1.4, “What is covered” on page 6
1.5, “What is not covered” on page 7
1.6, “Assumptions” on page 7

vVvyvyvyYYyvyy

© Copyright IBM Corp. 2009. All rights reserved.



1.1 Executive summary

With the introduction of new integration technology and new products, such as
IBM WebSphere Process Server and WebSphere Enterprise Service Bus, users
are given standards-compliant and state-of-the-art tools to integrate enterprise
business applications. The new technology, based on open standards, is well
documented and familiar to developers who are hired from the marketplace or
universities. Products based on such standards reduce the cost of skill
development. Only the new product skill set needs to be built up and
reconditioned. This approach contrasts an environment where existing products
and new products have to run in conjunction to provide business integration
solutions. In this case, the IT department must be skilled in both existing and new
applications, products, and technologies.

The cost of hardware is another important aspect to consider for product
upgrades. Migrating to new products can allow the consolidation of the hardware
and software landscape. Developers need only one set of tools and computers
for their development environment. A consolidated landscape also offers lower
cost in terms of hardware maintenance, software licenses, and energy
management.

Overall, the upgrade decision needs to be determined by various aspects of the
total cost of ownership (TCO). Today, enterprises use IBM WebSphere Business
Integration WebSphere InterChange Server and Adapters to interface with
various Enterprise Information Systems (EISs) in complex and heterogeneous
environments. With the introduction of new products, such as WebSphere
Process Server and WebSphere Enterprise Service Bus, consider the benefits of
an upgrade.

In this book, we provide guidance and upgrade considerations for WebSphere
Business Integration in regard to WebSphere InterChange Server and Adapters.
This book is written for WebSphere InterChange Server users in general, and
particularly for project managers, architects, and developers.

The recommended migration roadmap involves the following preliminary tasks:

» Study up on WebSphere Process Server as soon as possible.

» If possible, use WebSphere Process Server for new projects before migrating
an existing project.

» Investigate the new functionalities of WebSphere Process Server. The
migration needs to be used as an opportunity to add value to the current IT
environment and the business that it supports.

» Investin an assessment and preparation phase to prepare for migration
implementation.
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Then begin with the migration implementation.

1.2 Scope of the book

In this book, we provide guidance about how to migrate WebSphere InterChange
Server and WebSphere Business Integration Adapters to WebSphere Process
Server and WebSphere Adapters. We begin by discussing the critical concepts
that are related to an integration solution architecture, migration project planning,
and a technical implementation approach. Then we go into more detail and
describe the capabilities of the migration tools. Finally, we show various
examples of how you can upgrade WebSphere InterChange Server and
WebSphere Business Integration Adapters to WebSphere Process Server and
WebSphere Adapters.

1.3 Intended audience

This book targets a broad audience beginning with managers, IT architects,
solution designers, and integration developers who have been involved with
WebSphere InterChange Server projects.

The following chapters are intended for architects and solution designers, and
are also useful to developers:

» Chapter 2, “Integration background” on page 9 provides the integration
history.

» Chapter 3, “Usage patterns” on page 23 examines the usage patterns for
WebSphere InterChange Server.

» Chapter 4, “Migration planning” on page 33, is intended for project
management.

» Chapter 5, “Product overview” on page 73, through Chapter 19, “Technical
solutions: Troubleshooting” on page 559, are intended for developers. The
content requires an intermediate technical skill level with regard to
WebSphere Adapters, WebSphere Integration Developer, and WebSphere
Process Server.
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1.4 What is covered

This book is divided into the following parts:
» Part 1, “Migration concepts” on page 1

In this part, we introduce the high-level concepts that are required to
comprehend the migration roadmap. We begin with a software architecture
perspective. We categorize the various design patterns that compose an
integration solution and explain how they are implemented in WebSphere
InterChange Server and WebSphere Process Server. Then we take a project
perspective and provide a recommended approach for migration planning.

» Part 2, “Migration implementation concepts” on page 71

In this part, we discuss relevant concepts to start the migration
implementation. We begin with a product overview, introduce key
technologies and capabilities, and explain how they relate to each other
between the products. Then we provide recommendations to select the
appropriate path with regard to the main technical challenges of the migration
implementation.

» Part 3, “Migration tooling” on page 177

In this part, we discuss the standard migration tools that are available for
upgrading from WebSphere InterChange Server to WebSphere Process
Server. We cover the migration tools, including WebSphere Integration
Developer, the Migration Wizard, the reposMigrate utility, and the tools that
are dedicated to adapter migration. We explain the post migration tasks to
execute for certain artifacts, such as database connection pools and
relationships. We conclude with the best practices to ease the usage of the
migration tools and to optimize the generated artifacts.

» Part 4, “End-to-end technical solutions” on page 277

In this part, we provide step-by-step instructions to migrate three end-to-end
integration solutions that are based on the commonly used data access and
data synchronization interaction patterns. We follow a staged approach to
migrate WebSphere InterChange Server components to WebSphere Process
Server components, and WebSphere Business Integration Adapters to native
bindings or WebSphere Adapters. We further enhance and optimize the
migrated artifacts based on WebSphere Process Server implementation best
practices when applicable.

We demonstrate these solutions through the following activities:

— We perform premigration preparation of the hardware and software, as
well as setup steps that you must perform before continuing with the
migration examples.
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— We migrate a data access integration scenario to WebSphere Process
Server that was originally designed for and implemented on WebSphere
InterChange Server.

— We migrate two data synchronization integration scenarios to WebSphere
Process Server that were originally designed for and implemented on
WebSphere InterChange Server. The first scenario focuses on technology
adapters, and the second scenario focuses on application adapters.

— We use WebSphere Process Server best practices to enhance migrated
integration solutions.

— We troubleshoot the issues that are encountered when running the
end-to-end integration scenarios.
Also, we provide additional technical information through appendixes to cover
the following specific topics:

— Using WebSphere Business Integration Adapters within a secured
WebSphere Process Server environment

— Migration of the Access Enterprise JavaBeans (EJB)
— Upgrading WebSphere InterChange Server Access EJBs to EJB binding

1.5 What is not covered

This book does not cover details about the installation of software products,
including WebSphere InterChange Server, IBM DB2® Universal Database™,
WebSphere Business Integration Adapters, WebSphere Integration Developer,
and WebSphere Process Server. Therefore, no step-by-step installation
instructions are included.

1.6 Assumptions

In this book, we make the following assumptions:

> You are familiar with WebSphere InterChange Server and its related
products:

— WebSphere InterChange Server toolkit

— WebSphere Business Integration Adapters framework
— WebSphere Business Integration Adapters

— WebSphere MQ
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» You have a clear understanding of the target platform and technologies:
— WebSphere Process Server concepts
— WebSphere Integration Developer

To follow the step-by-step instructions of the technical examples described in this
book, you must have a development environment up and running for both
WebSphere InterChange Server and WebSphere Process Server.
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Integration background

To clearly understand the differences between IBM WebSphere InterChange
Server and WebSphere Process Server, you must understand the integration
history. One model that you can use to understand integration history, and where
both WebSphere InterChange Server and WebSphere Process Server fit into the
current spectrum of integration, is the Service Integration Maturity Model (SIMM).

In this chapter, we discuss SIMM and the various SIMM levels. We include the
following sections:

2.1, “Service Integration Maturity Model” on page 10

2.2, “SIMM level 1: Silo” on page 13

2.3, “SIMM level 2: Integrated (point-to-point)” on page 14

2.4, “SIMM level 3: Componentized (hub and spoke)” on page 15
2.5, “SIMM level 4: Services” on page 16

2.6, “SIMM level 5: Composite services” on page 17

2.7, “SIMM level 6: Virtualized services” on page 19

2.8, “SIMM level 7: Dynamically reconfigurable services” on page 20
2.9, “Summary” on page 21

VVyVYyVYVYVYVYYVYY
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2.1 Service Integration Maturity Model

The Service Integration Maturity Model (SIMM) helps to create an incremental
transformation roadmap toward higher levels of service integration maturity.
SIMM is used to determine which characteristics are desirable to achieve by
attaining a new level of maturity. It determines whether problems encountered at
a given level of maturity can be solved by evolving to the next level of service
integration maturity.

The SIMM has the following purpose:

» Assess a client’s current state in service integration and flexibility (including
services orientation) and their desired or future state, for a line of business or
enterprise

» Provide a model to assist a client in determining its architectural strategy
when adopting service orientation for the following reasons:

— Improve pain points in areas of flexibility or integration

— Provide an architectural roadmap for one or more initiatives in existing
transformation, package implementation or integration, application
renovation, or systems integration

» Provide a model for determining scope, focus, and incremental steps (that is,
an architectural roadmap) for a transformation toward service orientation with
increasing integration maturity with defined business benefits

» Provide a framework to surface insights and identify IT improvements in
areas of component development, service-oriented architecture (SOA),
services integration, and IT processes (for example, governance)
improvements

SIMM originates from IBM Global Business Services'. Further detail is available
from the following IBM developerWorks Web page:
http://www-128.1bm.com/developerworks/webservices/Tibrary/ws-soa-simm/
The model has been donated to The Open Group (TOG) and is known as the

Open Group Service Integration Maturity Model. For further detail, refer to the
following Web address:

http://www.opengroup.org/projects/osimm/

! The SIMM description is from a presentation called “Service Integration Maturity Model (SIMM):
Introduction” that was presented at The Open Group IT Architect Practitioners Conference in
Miami, Florida, in 2006. The authors of the presentation are Ali Arsanjani, Ph.D., the Chief
Architect, SOA Center of Excellence, and Jorge Diaz, Executive IT Architect, SCITA, both with IBM.
For details, refer to http://www.openinnovations.us/events/q306/arsanjani-diaz.htm
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With SIMM, companies can plan their current and strategic future positions in
terms of business in the following domains:

» Business view

The business view domain looks at the maturity of the business architecture,
the relationship between business and IT, and how value can be achieved by

moving to a service-oriented paradigm for the business.
» Organization

The organization domain looks at the maturity of the enterprise, business
units, or both in the context of organizational structure, processes,
mechanisms, learning and knowledge enablement, and governance in
support of service orientation.

» Methods

The methods domain looks at the maturity of the enterprise, business units, or

both in their use of system development methods, processes, and related

development tools to support the SOA life cycle. This domain includes project

management and project estimation considerations.

» Application

The application domain looks at the maturity of the application portfolio to use
service orientation. It focuses on the use of services for sharing and reuse of

business functionality across business units and the ability to flexibly
interchange functionality to meet changing business needs.

» Architecture
The architecture domain looks at the maturity of various views of the

architecture, specifically enterprise and application architecture to support

service orientation.
» Information

The information domain looks at the maturity of the information, data

architecture, and management to support service orientation. It includes the

notion of information as a service where service orientation combined with

information architecture provides improved value.
» Infrastructure

The infrastructure domain provides a view of the maturity of the IT

environment to support a service-oriented ecosystem. Maturity addresses

service monitoring and management, service security, and the technologies
and tools to support the nonfunctional and operational requirements that are

needed to operate.
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SIMM also has the following integration service levels:
Silo

Integrated

Componentized

Services

Composite services

Virtualized services

Dynamically reconfigurable services

Nooakrowdh~

In this section, we focus on the service levels to ascertain how they reflect within
WebSphere InterChange Server and WebSphere Process Server. Figure 2-1
represents SIMM.
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Figure 2-1 Service Integration Maturity Model
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2.2 SIMM level 1: Silo

In SIMM level 1, separate siloed applications have no knowledge of one another.
No data passes from one system to another, other than by being re-typed by

users as shown in Figure 2-2.

No direct integration exists at this level. Therefore, no product is applicable at this
level. Because both WebSphere InterChange Server and WebSphere Process
Server are products used for integration, they are not relevant.
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<Application>
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<Application>
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<Application>
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<Application>
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<Application>

]

<Application>
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Figure 2-2 SIMM level 1: Siloed applications
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2.

3 SIMM level 2: Integrated (point-to-point)

Point-to-point integration directly connects one application to another. One
application acts as the consumer, and the other application acts as the provider
as shown in Figure 2-3. A provider in applications can also be a consumer;
however for simplification, we label them as one or the other. Each additional
consumer or provider requires a growing amount of connector code or
configuration. The resultant number of connections increases geometrically,
quickly becoming unmanageable.

Both WebSphere InterChange Server and WebSphere Process Server have
connectors and, therefore, can provide the connectivity that is required for
point-to-point integration.

<Consumer> <Provider>

ll Connector ||

Connector Connector

<Consumer> <Provider>
| I rl Connector ]l I I
<Consumer> .
D s
<Consumer>

[: =

Figure 2-3 SIMM level 2: Point-to-point integration

14

Migrating WebSphere InterChange Server and Adapters to WebSphere Process Server V6.2




2.4 SIMM level 3: Componentized (hub and spoke)

Figure 2-4 illustrates the flow of hub and spoke integration. Neither consumers
nor providers can talk in a common protocol. Adapters or connectors are used to
bridge the protocol or data format gap and allow communication to the hub.
Adding a new consumer requires preparation of new maps and possibly the
addition of a new connector or adapter. The hub treats consumers and providers
similarly, providing routing, transformation, and integration logic to enable them to
communicate with one another.
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<Service Consumer> Connector
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| Connector |[—
— <Service Provider>
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<Service Consumer> 4[ Connector
 CE— J . v,
| Connector [
— <Service Provider>
) J 3
<Service Consumer> 4[ Connector
- J L J
Connector |—
—
<Service Provider>

Figure 2-4 SIMM level 3: Hub and spoke integration

WebSphere InterChange Server with its adapters implements the hub and spoke
principle. WebSphere Business Integration Adapters act as the connectors, and
WebSphere InterChange Server acts as the hub. Most of WebSphere
InterChange Server implementations are at this level.

WebSphere Process Server can also act as a hub and spoke. The WebSphere
Adapters act as the connectors, and the WebSphere Process Server acts as the
hub.
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2.5 SIMM level 4: Services

Figure 2-5 illustrates the services level, which is the first level where
organizations begin to benefit from an SOA. Here the enterprise service bus
(ESB) gateway provides controlled access to enterprise services over
standardized protocols, as well as operational and business metrics.

<Service Provider>
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Hub 4[ Connector ]

<Service Consumer> [oassiss .

<Service Consumer> 3

<Service Provider>
4[ Connector ]~4[ ]

<Service Provider>

4[ Connector ]74[ ]
\— /
Zone: Enterprise Service Bus

Figure 2-5 SIMM level 4: Services

<Service Consumer>
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Implementers of services can publish service interface definitions to a registry.
Consumers can then retrieve the details from the registry for use at development
time. The services themselves can either be atomic or aggregates of atomic
services.

Consumers no longer need connectors to communicate to the hub due to
standardized SOA protocols. New consumers can be added easily, because the
contract with the hub is represented in a standard way.

In theory, as the SOA matures, more service providers make standardized
protocols available. However, older systems might require deeper integration
and, therefore, need connectors or adapters.

The hub continues to provide mediation functions, such as mapping, data
formatting, and aggregation. Emphasis is placed on qualities of service (QoS),
such as store-forward, retry, error handling, and so on, to ensure service level
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agreement (SLA) compliance with the more unpredictable workload from
potentially unknown consumers.

It is possible to build services with WebSphere InterChange Server, although it is
generally less standard and less efficient than with WebSphere Process Server.
The tools and the run time are less optimized for standards.

The approach to expose standard services with WebSphere InterChange Server
relies on WebSphere Business Integration Adapters. Of these adapters, the Java
Message Service (JMS) and Web services adapters expose standard services.
WebSphere Business Integration Adapters use their own Java virtual machine
(JVM™). When invoking a service through the WebSphere InterChange Server,
at least three run times can be used, because adapters are required on the
source side and the destination side, independent of the back-end application
that provides much of the logic. Therefore, this type of service invocation does
not perform as well as WebSphere Process Server, because it takes longer to
expose the service at build time and to use it at run time.

Another possible approach with the WebSphere InterChange Server is to expose
nonstandard services. This approach is possible by using the Server Access
Interface to directly call services that are exposed as collaborations. With such
an approach, the client code must be customized to use the nonstandard APls of
the Server Access Interface.

WebSphere Process Server is designed from the ground up to build and enable
services. The services can be easily exposed as service bindings. WebSphere
Process Server includes WebSphere Enterprise Service Bus (ESB), which
excels at acting as an ESB gateway. Services can be mediated and act as both a
logical and physical layer between service consumer and service
implementation.

2.6 SIMM level 5: Composite services

Figure 2-6 on page 18 illustrates the flow of composite services, where a service
calls another service. Often this is a choreography of services. WebSphere
Process Server has a choreography engine, which is based on Business
Process Execution Language (BPEL). This engine is the business flow manager.
WebSphere Process Server also has a state machine representation called the
business state machine, which uses the same engine. Both the business flow
manager and the business state machine are meant for choreographing
business processes. In the case where the business process is also exposed as
a service, then it creates a composite service.
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Figure 2-6 SIMM level 5: Composite services

A service registry is optional and recommended at this level; however, it is not

mandatory. A Dynamic Assembler is also optional and recommended at this

level. In a Dynamic Assembler, the atomic services can be assembled at run time

based on business policies, roles, and channels. IBM WebSphere Business

Services Fabric has a Dynamic Assembler component.

WebSphere InterChange Server presents possibilities to orchestrate services,
based on the collaboration templates and collaboration groups; however, it lacks
the support of standards and has no dedicated artifact to orchestrate standard
services. Therefore, the WebSphere InterChange Server is less efficient than

WebSphere Process Server from this perspective.
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2.7 SIMM level 6: Virtualized services

Figure 2-7 illustrates the flow of virtualized services. At this level, the service
consumer calls a virtual service provider, and the ESB calls the actual service
provider. The calls require a Service Registry, such as WebSphere Registry and
Repository. Service virtualization can be used, for example, to dynamically select
the best service implementation for a specific consumer, depending on the
current context, which allows respect of the SLA in a flexible way. WebSphere
InterChange Server has no standard integration with a registry. Therefore, it is
incapable of providing virtualized services.
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Figure 2-7 SIMM level 6: Virtualized services
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2.8 SIMM level 7: Dynamically reconfigurable services

By using dynamically reconfigurable services as shown in Figure 2-8, a business
user can dynamically call, change, and even choreograph the service providers
that are used to implement a service. WebSphere Business Services Fabric can
assist WebSphere Process Server with this task. With the Dynamic Assembler
component, the business user can dynamically change the service
implementation called by the consumer. The business user can also match the
service consumer’s requirements and the service provider’s capabilities.

WebSphere InterChange Server does not work with WebSphere Business
Services Fabric and has no equivalent component to the Dynamic Assembler.
Therefore, WebSphere InterChange Server cannot be used for dynamically

reconfigurable services.
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Figure 2-8 SIMM level 7: Dynamically reconfigurable services
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2.9 Summary

WebSphere InterChange Server can be used in SIMM levels 2 to 5, although it is
primarily used at SIMM level 3. WebSphere Process Server can be used at
SIMM levels 2 to 7, although it excels at levels 4 and higher, especially when
used in conjunction with other WebSphere products. Refer to Table 2-1 in which
we compare the SIMM levels for WebSphere InterChange Server and
WebSphere Process Server.

Table 2-1 SIMM level comparison for WebSphere InterChange Server and WebSphere Process Server

SIMM level WebSphere InterChange Server WebSphere Process Server
Silo Not applicable Not applicable

Integrated Full support Full support

Componentized Full support Full support

Services Partial support Full support

Composite services Partial support Full support

Virtualized services No support Full support with WebSphere
Registry and Repository
Dynamically No support Full support with Services Fabric

reconfigurable services
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Usage patterns

To understand how to best migrate from WebSphere InterChange Server to
WebSphere Process Server, you must understand how WebSphere InterChange
Server is used. Primarily, WebSphere InterChange Server is used for integration,
where WebSphere Process Server is used for integration, process
choreography, and service exposition.

WebSphere InterChange Server has five major usage patterns, although the first
three are the most widely used. By using patterns, you can categorize a problem,
the context of the problem, and the solution. By using patterns, you can classify
the major applications of a technology. After you know the classification,
guidance is clearer on how you can reapply the usage pattern on a different
technology.

In this chapter, we examine the usage patterns for WebSphere InterChange
Server. We also provide general migration guidance about how to implement the
usage patterns with WebSphere Process Server.

Important: We do not provide specific migration recommendations in this
chapter, because each organization has unique migration requirements.

In this chapter, we include the following sections:

» 3.1, “Data synchronization pattern” on page 25
» 3.2, “Data synchronization with dependencies pattern” on page 26
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» 3.3, “Data access pattern” on page 27
» 3.4, “Services pattern (accompanying a framework)” on page 29
» 3.5, “Business process or workflow pattern” on page 31
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3.1 Data synchronization pattern

In the data synchronization pattern (Figure 3-1), a change in one Enterprise
Information System (EIS) results in updating one or more EISs with the same
logical data. In this pattern, WebSphere InterChange Server is used solely for
integration to provide data synchronization between source and target
applications. We cannot trivialize the collaborations as “moving data.” Here, the
collaborations are used for transaction control, batch, routing, validation,
transformation, enhancement of the adapter logic, and so on. For the most part,
this pattern accounts for between 60% and 80% of all collaborations that were
ever implemented on WebSphere InterChange Server.
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Figure 3-1 WebSphere InterChange Server data synchronization pattern

Migration recommendation

The usage of a data synchronization pattern depends on the specific details of
the tasks that are being performed in the collaboration. Typically, most of the
tasks are related to integration logic, not business logic. It is often better to
manually redo these collaborations on WebSphere Process Server with the best
applicable technology.

Most often, you use the following WebSphere Process Server components:
» The mediation flow components for simple and medium integration logic
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» The Business Process Execution Language (BPEL) components if more
complex integration logic is required (for example, if complex error handling
with compensation is required)

If business logic represents a non-negligible part of the collaboration tasks, refer
to 3.5, “Business process or workflow pattern” on page 31.

3.2 Data synchronization with dependencies pattern

Most of the WebSphere InterChange Server collaboration groups fall into the
category of data synchronization with dependencies as illustrated in Figure 3-2.
For example, in a sales order processing (SOP) collaboration group, you must
synchronize order information. However, to send an order to an EIS, the EIS
must have current customer and item information. If the EIS is not the system of
record for customer and item, that synchronization triggers other
synchronizations for those data dependencies.
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Figure 3-2 WebSphere InterChange Server data synchronization with dependencies pattern
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In the case of an SOP, the following collaborations exist:

» SOP collaboration
» Customer wrapper collaboration
» Customer sync collaboration
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» |tem wrapper collaboration
» Item Sync collaboration
» Other wrapper and sync collaborations for each amount of dependent data

The wrapper collaborations are responsible for retrieving the data from the
system of record and sending it to the synchronization collaboration, which
sends it to the destination EIS.

Migration recommendation

The usage of the data synchronization with dependencies pattern depends on
the specific details of the tasks that are being performed in the collaboration
group. Generally, the collaboration group migration requires a dedicated master
process to orchestrate the group interaction, for which BPEL is often the best
choice for this implementation. Your integration layer, which includes the
wrapper and synchronization collaborations, does not differ from the data
synchronization pattern except that it responds to the control BPEL.

3.3 Data access pattern

The data access pattern, which is illustrated in Figure 3-3 on page 28, exposes
data from the back-end EIS in a near real-time manner by using technology
adapters on the front end (MQ/Java Message Service (JMS) or Web services)
with primarily pass-through collaborations. The primary characteristics of this
pattern are a fast response time and high availability. Most often this pattern is
used by a Web front end that services a request from a person who is waiting for
the response.
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Figure 3-3 WebSphere InterChange Server data access pattern
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Migration recommendation

For the data access pattern, a BPEL component is often not required, because
the integration logic is simple (retrieving data from a back-end system typically).
Therefore, the migration generally consists of implementing mediation flow
components.

Because response time is paramount, replace the source technology
WebSphere Business Integration Adapter with a native WebSphere Process
Server Binding. By replacing this technology, you can reduce the interaction by
two hops and open possibilities for native clustering and load balancing. Keeping
a WebSphere Business Integration Adapter means using a separate Java virtual
machine (JVM) from the process server, passing the data through JMS
communication, and having extra serializations and deserializations between the
server and the adapter. Also, WebSphere Business Integration Adapters cannot
be easily used with a WebSphere Process Server cluster. However, it is fully
supported with a native binding, such as the Web Services binding.

Note: The data synchronization, data synchronization with dependencies, and
data access patterns represent the vast majority of WebSphere InterChange
Server implementations that are in existence.

3.4 Services pattern (accompanying a framework)

Several implementations use collaborations as either coarse-grained or
fine-grained services. Mostly these implementations are large implementations in
which a lot is invested into building custom frameworks for logging, auditing, and
notification. They normally do a good job at service definition; however, they are
often customized due to collaboration limitations. Figure 3-4 on page 30
illustrates the flow of the services pattern.
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Figure 3-4 WebSphere InterChange Server services pattern

Migration recommendation

Any real framework based on the service collaboration pattern must be ported to
the WebSphere Process Server platform. In general, a complete rewrite is
necessary by using the best available components in WebSphere Process
Server. Because WebSphere Process Server is based on the WebSphere
Application Server platform, it offers a wide range of J2EE™ and Web services
components that can be useful to re-implement the old framework in a more
standard way. Standard migration tools cannot help with this process, because
they are unable to migrate custom code.
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3.5 Business process or workflow pattern

Certain WebSphere InterChange Server implementations focus on business
logic to distinguish themselves from typical integration logic implementations.
Business logic means that business users can take more control of the process

Generally this control requires advanced functionalities, such as human tasks,
business rules, and workflow capability.

The WebSphere InterChange Server does not provide specific components to
implement business logic, except the long-lived business process (LLBP)
collaborations. With LLBPs, typically you can implement a workflow pattern
based on a stateful process as illustrated in Figure 3-5. In such a process, the
solution can communicate asynchronously with the back-end system, allowing
long response times. The solution can also persist data that represents the

process state. However, with the WebSphere InterChange Server, a
comprehensive solution implementation generally requires custom code to store
the state of the business process that is accessed, for example, across multiple
collaborations.
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Migration recommendation

The WebSphere InterChange Server implementation is generally specific and
customized for that pattern. Moreover, the standard migration tool cannot
differentiate between process logic and integration logic that is contained in the
collaboration code. In general, the best way to migrate this type of solution is to
rewrite it from scratch in WebSphere Process Server. You can rewrite it by using
long running BPEL component capabilities and additional new native
components, such as business rules, human tasks, and business state
machines.

Migrating long-lived processes might also require a parallel run, because the

instance data cannot be directly migrated from WebSphere InterChange Server
to WebSphere Process Server.
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Migration planning

In this chapter, we discuss the considerations for migration planning. This
chapter is written to help the project management team to plan the migration.
The output is a recommended approach that can be driven through three major
project phases:

» The assessment phase, which is the first phase, leads to an assessment of
the impacts and risks, as well as high-level planning in accordance with the
requirements.

» The preparation phase, which is the second phase, ensures that the
necessary level of skills and experience is reached to secure the migration
project.

» The implementation phase, which is the third phase, regroups the tasks that
are needed to deliver the migration.

We include the following sections:

4.1, “Considerations for planning the migration” on page 34
4.2, “Assessment phase” on page 39

4.3, “Preparation phase” on page 64

4.4, “Implementation phase” on page 67

vyvyyvyy
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4.1 Considerations for planning the migration

In the following section, we explain why the migration must be driven generally
through a dedicated project and the key items that you must consider.

4.1.1 Migration path evaluation

WebSphere InterChange Server projects are large scale projects that deal with
an inherent complexity related to Enterprise Application Integration (EAI)
concepts. As explained in Chapter 2, “Integration background” on page 9,
WebSphere Process Server is far more than a new version of the WebSphere
InterChange Server. WebSphere Process Server includes many new concepts
related to service-oriented architecture (SOA) and Business Process
Management (BPM).

WebSphere InterChange Server and WebSphere Process Server are different
products. Even if most of the WebSphere InterChange Server concepts have
been integrated into WebSphere Process Server, the runtime aspects differ:

» The WebSphere InterChange Server runtime data, such as long-lived
business process (LLBP) instances and unresolved flows, cannot be
migrated directly. There is no “in-place” migration for runtime data. Therefore,
from this perspective, the supported path is to drain the WebSphere
InterChange Server flows and to enable the WebSphere Process Server
flows in parallel.

» Even if there is no runtime data, a given WebSphere InterChange Server
environment cannot be migrated directly. There is no “in-place” migration for
runtime components. Therefore, from this perspective, the supported path is
to perform the following tasks:

— Start from the development environment to migrate the build-time
components.

— Follow the usual project life cycle to build, test, and deploy the migrated
code into the production environment.
Clearly, the migration involves more effort than a simple software upgrade. The
effort can be analyzed this way:

» You might decide to stay at the same technical level and try to migrate “as is,’
keeping the exact same functionalities. For such an approach, the return on
investment (ROI) might be poor or even unacceptable.

» A second idea is to consider a global solution level. The migration is about
moving from an EAI solution to an SOA or BPM solution. Then the migration
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is seen as an opportunity to add value to the current business by using the
new functionalities that are provided by WebSphere Process Server.

For all of these reasons, adopt a project approach for the migration. With such an
approach, you can assess, optimize, budget, prepare, and deliver the migration
properly and get as much ROI as possible.

4.1.2 Internal IT factors

In this section, we look at the major IT factors that are related to the
implementation of a WebSphere InterChange Server migration project. Such
factors are called internal, because they focus only on the following aspects:

» The current technical implementation scope of the WebSphere InterChange
Server project

» The corresponding technical implementation capabilities of WebSphere
Process Server

Important:
» The migration project must not focus only on internal IT factors.

» Consider carefully the external IT factors, such as the external applications
roadmap and the global IT infrastructure roadmap.

» Because WebSphere Process Server offers many new features that are
related to SOA and BPM, investigate how these features can enhance the
current solution and add business value.

Beneficial internal IT factors
The following major internal IT factors are beneficial:

» WebSphere InterChange Server implementations that primarily use the data
access pattern and expose data from the back-end Enterprise Information
System (EIS) in a near real-time manner by using technology adapters on the
front end with primarily pass-through collaborations

The client typically accesses the WebSphere InterChange Server through the
Server Access Interface or technology adapters with synchronous
capabilities, such as WebSphere MQ, Java Message Service (JMS), and
Web services adapters.

» WebSphere InterChange Server implementations that use LLBP
collaborations, providing long running process capabilities

Chapter 4. Migration planning 35



» WebSphere InterChange Server implementations where XML/SOAP is the
main data format to interact with the EIS and where there are only a few
custom data handlers

» WebSphere InterChange Server implementations where Technology
adapters such as Java Database Connectivity (JDBC) are used

» WebSphere InterChange Server implementations where maps are designed
using mostly move, split, or join transformations and all custom coding is
done in the Visual Java™ Snippet Editor

» Small WebSphere InterChange Server implementations with fewer than a
dozen interfaces

» WebSphere InterChange Server implementations where there is scarce use
of the system manager for administration (neither fat nor thin client), but
rather use of instrumentation at the source to time Service Level Agreements
(SLAs) and statistics

» Customers having a strong experience with WebSphere Application Server
and J2EE, for example, running WebSphere Portal or WebSphere Application
Server Network Deployment and also wanting to consolidate run times to
simplify administration

» Customers having high availability (HA) requirements

Non-beneficial internal IT factors
The following internal IT factors are non-beneficial:

» Customers used to relying on the flow control capabilities of the WebSphere
InterChange Server. For example, there are no equivalent capabilities in
WebSphere Process Server with J2EE Connector Architecture (J2C)
adapters regarding Store and Forward. Another example is the recovery
concept, which is no longer available with WebSphere Process Server. In
summary, the flow control mechanism is not the same in both products,
because the engines are different.

» WebSphere InterChange Server implementations where many collaboration
groups are used.

» WebSphere InterChange Server implementations where many custom Java
libraries are used.

» WebSphere InterChange Server implementations where batch processing is
used.

» WebSphere InterChange Server implementations where custom frameworks
are heavily used, for example, built-in frameworks for error handling, auditing,
and monitoring.
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» WebSphere InterChange Server implementations where extensive custom
coding was done in collaborations and maps.

» WebSphere InterChange Server implementations where the collaborations
and maps are already the result of a migration (coming from older versions of
the WebSphere InterChange Server product).

» WebSphere InterChange Server projects where administration teams heavily
rely on the system manager (fat and thin clients), for example, to follow up
flow statistics, to monitor the health of the components, and to start and stop
individual fine-grained components.

» Clients having no experience with WebSphere Application Server and J2EE.

4.1.3 Recommendations for defining the migration path

In this section, we summarize the guidelines to define the migration path. These
guidelines lead to a project approach that consists of three main phases that are
described in 4.2, “Assessment phase” on page 39, 4.3, “Preparation phase” on
page 64, and 4.4, “Implementation phase” on page 67.

Know your target

Generally speaking, because the intent is to move from a known source
environment (WebSphere InterChange Server) to a new target environment
(WebSphere Process Server), know the target before you start the migration
implementation. Use a project approach for this purpose:

» Start using WebSphere Process Server for new development as soon as
possible. Because you need comprehensive experience with the new
platform, from development to production system, a real project is ideal for
this purpose.

» Choose a new project to begin acquiring and building skills on the SOA or
BPM platform. A pilot project is generally the best compromise to reach this
goal with reduced risks.

» Start building WebSphere Process Server skills now, along with WebSphere
Application Server skills if needed. By running a pilot project, with a
well-defined and tailored technical scope, you can select the points of interest
and build relevant key skills.

» Avoid starting the WebSphere Process Server experience with a pure
migration project. By using a brand new pilot project, you can identify new
and interesting capabilities that will bring value to your organization and to
your business. A first pilot project also helps you get used to the new platform,
before you focus on the migration implementation.
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In summary, go through a full life cycle from development to going live with
WebSphere Process Server so that you get a proven production infrastructure
before migrating. This approach smooths out the learning curve and optimizes
the migration effort.

Get prepared

To get prepared, sooner is often better, but the tasks must also be executed in
the correct order:

» Start planning your migration now.
That does not mean that you start the migration implementation now.

» Execute the migration path through a dedicated migration project. Take the
migration through the main phases as presented in the following sections:

— 4.2, “Assessment phase” on page 39
— 4.3, “Preparation phase” on page 64
— 4.4, “Implementation phase” on page 67

» Invest in the assessment and preparation phases, because they help to
secure the migration implementation phase.

Optimize your migration
Consider the migration as an opportunity and not a constraint:

» Identify your business objective and the value of the modified solution:

— Enhance the solution with capabilities that previously were not possible.
— Use the new functions.

» Generally, avoid an “all or nothing” approach:

— Unless your WebSphere InterChange Server project is small, do not
migrate everything at one time. Doing so is generally considered too risky.

— Migrate by viable technical stages, for example, by first migrating the
server and the supported adapters, and then the unsupported adapters.
You can also rely on interoperability capabilities between WebSphere
InterChange Server and WebSphere Process Server.

— Migrate by functional stages. For example, first migrate a pilot project,
then start migrating noncritical flows, and then progressively migrate
functional and coherent sets of flows.

— Compensate parallel infrastructure costs by implementing new
functionalities that bring added value, such as Human Tasks, for example.

» As a cost-effective measure, combine migration with the next application or
infrastructure change the next time that you need to upgrade either your
applications or the infrastructure.
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4.2 Assessment phase

The migration project must begin with an assessment phase. In general,
because the intent is to move from a known source environment (WebSphere
InterChange Server) to a new target environment (WebSphere Process Server),
follow this path:

1. Provide a precise assessment of the existing WebSphere InterChange Server
environment. That is, define where you stand.

2. Proceed to requirements gathering and analysis. Define where you are going.
3. Drive impact analysis and risk assessment. Define the right path.

4.2.1 Current environment

In this section, we describe the input that is related to the current environment.

Current IT environment context

Before you address the project scope of WebSphere InterChange Server, collect
input that is related to the global IT environment. The following examples are
related to this task:

» What are the identified dependencies between the WebSphere InterChange
Server project and other domains?

What is the project roadmap for the connected applications?
» What is the SOA strategy and its maturity?

Is there an ongoing task about providing reusable services?
» What governance model is currently in place?

How are the projects and the common assets funded?

Current WebSphere interChange Server project context

The following examples are input to collect in order to assess the current
WebSphere InterChange Server solution:

» Business or functional input

Functional description and business relevance of interfaces
» Architectural input

Architectural pattern description of interfaces
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» Technical input:

SLA, which is likely to be the same for the new environment
Availability and scalability of the current solution

Performance (throughput, utilization, response times, and others)
Security (security zones, users, roles and groups, and access rights)

4.2.2 Requirements gathering

Gather requirements from IT and business departments and consolidate them
with current environment assessment results. The requirements include changes
in SLA, functionality changes that can be connected with the migration,
technological changes, and other changes.

It is important to assess whether you intend to migrate the current solution “as is”
or to add value to the current solution. You must determine if the migration is
driven by constraint, opportunity, or both, because that determination influences
the ROL.

4.2.3 Impact analysis

In addition to migrating a product, you are also moving from an Enterprise
Application Integration solution to an SOA solution. Therefore, you must tackle
the project with a comprehensive vision. Each project has its unique set of
specific constraints and priorities. In this section, we provide a list for you to use
as input to build your own impact assessment.

We discuss the following topics:

“Organizational aspects” on page 41

“Project delivery” on page 42

“Methodology” on page 45

“Architecture and design” on page 47

“Development” on page 47

“Testing” on page 49

“Deployment” on page 50

“Run time, quality of service, and security” on page 54
“Operations” on page 58

VVyVYyVYVYVYYVYYVYY
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Organizational aspects

In this section, we identify possible relationships between the migration project
and organizational aspects.

SOA and IT governance

SOA governance is an extension of IT governance that focuses on the life cycle
of services and composite applications in an organization’s SOA. For an
introduction to SOA governance, refer to the following Web address:

http://www-306.1bm.com/software/solutions/soa/gov/

WebSphere Process Server, in conjunction with other products, such as
WebSphere Service Registry and Repository, is an enabler to implement
organizational concepts.

BPM enabled by SOA, business, and IT alignment

To understand how SOA and BPM can work together to facilitate business and IT
alignment, refer to the paper BPM and SOA: Better Together at the following
Web address:

ftp://ftp.software.ibm.com/software/bigplays/AP-BPMSOA-BTW-00.pdf
WebSphere Process Server, in conjunction with other products, such as

WebSphere Business Modeler and WebSphere Business Monitor , is also an
enabler to implement organizational changes.

Center of Excellence

For large-scale Integration Solution implementations, it is common to have a
Center of Excellence (CoE) in place. The same concept applies to SOA. The
migration project can either use or be an opportunity to initiate such an
organizational structure.

A CoE is a proven organizational model for driving architecture and design
capabilities, which in turn, enable the successful delivery of a business strategy.
A CoE has the following goals:

» Communicate the architectural framework, best practices, assets, patterns,
and methods.

» Conduct independent architecture reviews.
» Provide architecture vitality.

Continuously assess and refine the architecture framework and support
assets based on internal and external influences.

» Provide project support (direct project assistance to drive the architecture).
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» Provide skills transfer and early proof of concept.

Identify skill gaps, create development road maps, and drive the use of new
technologies.

» Promote asset adoption.

Manage component, pattern, and data reuse processes to reduce project risk
and accelerate delivery.

» Provide best practice policy and procedures.

Provide expert resources to accelerate the delivery of critical architecture
practices.

» Support production.

Enable infrastructure teams to execute on build and deploy, tuning, and
metrics reporting.

Project delivery

In the following sections, we present topics that are related to project delivery
and that might be impacted by the migration.

Project costs and funding

Because WebSphere Process Server offers new SOA concepts, its deployment
during the migration project can impact the usual project costs and funding
model:

» Hardware

For example, WebSphere Process Server is supported on new platforms.
Therefore, it can use the new hardware. The migration project generally
implies a transition phase that can increase the license and hardware costs in
the case of a parallel run.

» Data management

For example, because the internal data model is richer in WebSphere
Process Server than in WebSphere InterChange Server, data management
can be impacted by archiving and warehousing costs to maintain the long
running instances of business processes.

» License procurement and maintenance

Investigate what you can do with the Extended Entitlement, which is
described at the following Web address:

http://www.ibm.com/software/integration/wps/library/entitlement.html
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» Funding

Because WebSphere Process Server participates in the SOA vision, it brings
new concepts around project funding. A typical example is the way in which
SOA intends to identify and reference services to ensure that they are shared
by multiple entities or projects in an optimal way:

— Capacity to reuse an existing service
— Capacity for the service to scale up properly with growing consumers

This act of sharing can impact the current funding model by raising the
following types of questions:

— Who pays to develop and maintain the common services?
— How does the consumer pay to use them?

» The migration project
You can raise the ROI of the project, for example:

— The parallel infrastructure cost can be mitigated through the enablement
of a means of interoperability between WebSphere InterChange Server
and WebSphere Process Server. For example, WebSphere Process
Server can reuse existing WebSphere InterChange Server developments
through a Web service call, which spares the corresponding new
development costs. Another example is that WebSphere Process Server
and WebSphere InterChange Server can use the same existing
relationships, which spares certain database-related costs.

— Use extended license entitlements for migration. Installed base licensees
with an active subscription can activate entitlement to the WebSphere
Process Server and receive support for both old and new products during
the migration.

— Identify new functions that add value to the migrated solution.

Project resources and skills enablement
The people involved in the migration can have different skill sets:

» Typically, WebSphere InterChange Server users have a good understanding
of the following concepts:

— EAI concepts with a hub and spoke architecture

— Java and stand-alone server management, because WebSphere
InterChange Server is a proprietary product based on a Java 2 Platform,
Standard Edition (J2SE™)-based single server
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» WebSphere Process Server users typically have a background that includes
the following concepts:

— J2EE, SOA, and BPM

— Service Component Architecture (SCA), Business Process Execution
Language (BPEL), and natively clustered environments, because
WebSphere Process Server is based on WebSphere Application Server
Network Deployment and new open standards

Many WebSphere InterChange Server concepts, such as adapters, business
objects, maps, and relationships, are used in WebSphere Process Server.
Therefore, consider that WebSphere InterChange Server is a subset of
WebSphere Process Server. The details of the products, including the runtime
architecture, component granularity, quality of service (QoS), and so on, are
quite different. Also, WebSphere Process Server addresses concepts, such as
SCA and BPEL.

Therefore, the learning curve is expected to be relatively steep when
implementing the first WebSphere Process Server project, regardless of whether
the team has a background in WebSphere InterChange Server or J2EE/Web
services. Skills enablement must not be underestimated, because this learning
curve applies to both the development and operations teams.

Project timeline and product roadmap

Among the factors that impact the project timeline is the product roadmap.
During the transition phase of going from WebSphere InterChange Server to
WebSphere Process Server, the migration project must manage both product
road maps:

» For the WebSphere InterChange Server, the main factor is the “end of
support” date:

— The end of support has not yet been announced for WebSphere
InterChange Server 4.2.2 and 4.3 (or WebSphere Business Integration
Server). IBM intends to support these products until at least September
2013, with extended support availability planned until at least April 2016.

— To the extent that these products include third-party prerequisite software,
such as WebSphere Business Integration Adapters for enterprise
applications, continued service for such software during this period can be
determined on a case-by-case basis and in the sole discretion of IBM.

» For WebSphere Process Server, the main factor is the way that the new
releases of the product fill in possible functional gaps, easing technical
migration, for example, and add new functionalities, providing business
differentiators, for example.
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Service level agreement

A Service Level Agreement is a formally negotiated agreement between two
parties. It is a contract that exists between customers and their service provider,
or between service providers. It records the common understanding about
services, priorities, responsibilities, guarantees, and collectively, the level of
service. For example, it can specify the levels of availability, serviceability,
performance, operation, or other attributes of the service, such as billing and
penalties in the case of a violation of the SLA.

An SLA might be more complex with an SOA solution than with an EAI solution,
because WebSphere Process Server offers a richer set of integration patterns.
For example, WebSphere InterChange Server is rarely used as a Web services
gateway, where WebSphere Process Server does it well within a cluster
deployment. Therefore, performances and QoS might have to be measured
differently depending on the implementation of the new integration patterns. Also,
combined or aggregated SLAs might appear in the context of a global SOA
solution and are generally quite complex to handle.

For all of these reasons, the way in which SLAs are defined might be impacted by
the migration.

More information: We discuss the technical aspects of the SLA, such as
QoS and performance, in “Run time, quality of service, and security” on
page 54.

Methodology

The word methodology can have various meanings depending on the context. In
this section, we use it in a generic manner.

In this section, we discuss how various methodologies can be impacted by or
related to the migration project. There are reasons that can lead to defining new
methodologies and to the modification and enrichment of current methodologies.

The following examples are about methodologies that might be needed to
support the migration implementation, but also about existing methodologies that
might be impacted by the migration:

» A proven methodology can be used to structure the detailed migration study.
Typically based on best practices and experience collected from previous
projects, this kind of methodology generally comes from a consulting entity.
Sometimes, it is required, because WebSphere Process Server is new to the
project, and external help is required to complete items, such as a gap
analysis of the new product functionalities.
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A methodology for regression testing might have to be defined to secure the
migrations phase. If a methodology is pre-existing, it might be impacted by
the migration. Refer to “Testing” on page 49 for more details.

From a system life-cycle perspective, a Transition for Operations
methodology might have to be defined to secure skill building for this team.
Refer to “Operations” on page 58 for more details.

The following considerations relate to the WebSphere Process Server
architecture and open standards:

>

The WebSphere InterChange Server has a simple and efficient architectural
model:

— The hub-and-spoke model has a canonical format (application-specific
business object (ASBO)-generic business object (GBO) model).

— Connectivity is done by using adapters (protocol and data translation).
— Structured data transformation occurs in maps.
— Integration logic is done by using collaborations.

— With such a constrained model, it is almost impossible to get an incorrect
implementation. The architectural model is so simple that you cannot
deviate from it. WebSphere InterChange Server implements a single
general integration pattern (hub and spokes).

In comparison, WebSphere Process Server is more open, because it already
relies on rich and open standards, such as J2EE, Web services, Service Data
Objects (SDO), and the SCA. WebSphere Process Server also implements
BPM concepts to extend the architectural possibilities around the integration
field.

Openness can have a paradoxical side effect. It might raise the risk of
mistakes and misuse. How do you mitigate this risk?

You mitigate the risk by applying proven design methodologies and best
practices. Today, the concept of a design pattern is widely spread over the IT
community. The following examples can be of great interest for the migration:

— Object design patterns

— J2EE and SOA design patterns

— BPM and workflow design patterns as described at the following address:
http://www.workflowpatterns.com

For more information about integration design patterns, refer to Chapter 3,
“Usage patterns” on page 23. In this book, we encourage you to use these
patterns as a general design approach for the architectural aspects of the
migration project.
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The following considerations are related to project life-cycle management:

» From the general project life-cycle perspective, the major project phases are
the same as when implementing an SOA or an EAI project.

» SOA can bring new concepts, such as an extensive focus on external
environment dependencies at the enterprise level. For instance, activities that
are related to common services identification and exposure might need to be
added in the current project activities.

» If you look for well-proven methodologies and tools related to SOA project
life-cycle management, you might investigate Service-oriented Modeling and
Architecture (SOMA) and Rational® Unified Process (RUP) for SOA. The IBM
SOMA methodology helps address SOA implementation through dedicated
phases, such as services identification, specification, and realization. It uses
a holistic approach that combines top-down and bottom-up analysis.

Architecture and design

Design patterns provide a way to describe the current WebSphere InterChange
Server solution and the target WebSphere Process Server solution from the
architecture design perspective. Such a common architecture language is useful
to categorize the concepts that are in both EAl and SOA solutions and to define a
migration path between the product specific implementations. Refer to Chapter 3,
“Usage patterns” on page 23, for relevant information.

Development

In this section, we discuss points that are related to the development phase of
the usual project life cycle. The WebSphere InterChange Server development
team is impacted by the migration. The WebSphere Process Server
development tool (WebSphere Integration Developer) is a new tool that is
completely independent from the WebSphere InterChange Server development
tool (WebSphere InterChange Server toolkit).

WebSphere Integration Developer is the development environment for building
integrated business applications that are targeted for WebSphere Process
Server. SOA support in WebSphere Process Server is based on a new
programming model that is referred to as the Service Component Architecture.
One of the primary purposes of WebSphere Integration Developer is to provide
the appropriate tools to easily build and test SCA-based applications that are
targeted for WebSphere Process Server. Both SCA and the tools support for
SCA help developers decouple the business logic from the implementation
details.
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WebSphere Integration Developer is built on the Rational Software Development
Platform. Rational Software Development Platform is based on Eclipse 3
technology. Each IBM product that is built on this platform can coexist and share
plug-ins with other Rational Software Development Platform-based products.

Supported platforms for build time

Investigate precisely the supported platforms for the build time (WebSphere
Integration Developer) in terms of hardware and operating system. You can

obtain this information in the product’s support pages and in the WebSphere
Integration Developer information center at the following address:

http://publib.boulder.ibm.com/infocenter/dmndhelp/v6r2mx/index.jsp

Note: The main part of the standard migration tool is in WebSphere
Integration Developer. During the transition phase, you might have to use the
WebSphere InterChange Server and WebSphere Process Server
development tools in parallel. Therefore, you must also verify the feasibility of
their coexistence on a common platform, such as the compatibility of products
to run on a single machine, the required memory, and so on.

Software upgrade process for build time

Fix packs are provided regularly to fix programming errors and provide
enhancements through minor product upgrades. Because WebSphere
Integration Developer differs from the WebSphere InterChange Server and
Adapters toolkit, investigate the supported software upgrade process for
WebSphere Integration Developer. You can find such information on the support
pages of the product.

New development concepts and skills building

WebSphere Process Server provides a new programming model that is based
on concepts, such as SCA, BPEL, Mediation Flow Component, and business
rules.

Developing for WebSphere Process Server in the most efficient way also implies
that you must investigate more advanced concepts, such as the following
examples:

» Versioning and dynamicity
» Error handling
» Quality of service

Therefore, the development team must build a new skill set to be operational on
the WebSphere Process Server.
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Constraints of migration tools: The development team must investigate the
constraints of the standard migration tools. For example, the migration tools
can automatically migrate maps and collaboration templates into WebSphere
Process Server artifacts. However, this use requires that you follow best
practices, which can impact the original WebSphere InterChange Server
artifacts. Refer to Chapter 13, “Best practices” on page 263, for input to this
task.

Team development

With WebSphere Integration Developer, you can develop applications in a team
environment by sharing resources with a central repository. Through Eclipse,
WebSphere Integration Developer provides a client for the Concurrent Versions
System (CVS). You can also share a project by using Rational ClearCase® or
other repositories.

Verify the supported repositories and their versions to anticipate any impact if a
Version Control System (VCS) is already used with the WebSphere InterChange
Server toolset.

Further information

For further information about the development tasks, refer to the product
documentation and the WebSphere Integration Developer information center at
the following address:

http://publib.boulder.ibm.com/infocenter/dmndhelp/v6r2mx/index.jsp?topi
c=/com.ibm.wbit.620.help.nav.doc/topics/welcome.htm]

Testing

In this section, we discuss points related to the test phase of the typical project
life cycle.

Unit testing

Unit testing with WebSphere Integration Developer is far richer than with the
WebSphere InterChange Server toolset. It is now possible to create test suites
that contain variable data and to fully automate testing and results analysis.
These capabilities definitely add value by reducing the testing time and
improving the test quality. We therefore advise you to investigate such new
capabilities for WebSphere Process Server developments.

Regression testing

When possible, to simplify migration, a best practice is to have regression test
tools that are located on the edges, external to the WebSphere InterChange
Server solution, or in the applications, and not to use WebSphere InterChange
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Server APIs or tools. This way, the regression test tools are less impacted or
even not impacted by the migration.

Regression testing generally focuses on functional tests. However, in the case of
migration, it is important to ensure that the nonfunctional requirements are met.
Verify nonfunctional items, such as the following items:

» QoS (global resilience of the solution, flow control and throttling capabilities,
for example)

» The Operations team’s ability to monitor and administer the new platform

Performance testing and benchmarking

Because the WebSphere InterChange Server and WebSphere Process Server
run times and deployment configurations differ, run dedicated performance tests
as early as possible to assess the capacity of the migrated solution.

Deployment
In this section, we discuss points that are related to the deployment phase of a
typical project life cycle.

Packaging

Investigate the capabilities of the WebSphere Process Server platform regarding
the packaging process by using a GUI and automation tools. WebSphere
InterChange Server and WebSphere Process Server differ in this perspective,
which impacts the following areas:

» Generation of software packages to be deployed
» Inter-environment adaptation procedures
» Procedures for deployment to the run time environment

Component architecture of the solution

The component architecture of the solution differs between WebSphere Process
Server and WebSphere InterChange Server. WebSphere InterChange Server
needs at least a separate Object Request Broker (ORB) process, a database,
and generally a WebSphere MQ queue manager. WebSphere Process Server is
based on WebSphere Application Server architecture and requires a database
with a richer set of tables than the WebSphere InterChange Server database.

The solution can also interact with other third-party products, such as the
following examples:

» A Lightweight Directory Access Protocol (LDAP) directory, such as IBM
Tivoli® Directory Server

» A security system, such as Tivoli Access Manager
» Monitoring tools, such as Tivoli monitoring tools
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Obviously, the migration can impact the third-party products that are used with
the solution. The information related to third-party products is in the support
pages of the product and in the WebSphere Process Server information center at
the following address:

http://publib.boulder.ibm.com/infocenter/dmndhelp/v6r2mx/index.jsp

Topology for high availability and scalability

The deployment topology of WebSphere InterChange Server differs from
WebSphere Process Server. Therefore, your current environment must be
assessed from an availability and scalability point of view. In addition, the
corresponding deployment topology of WebSphere Process Server must be
selected to ensure a desired level of business continuity. The overall availability
of your environment is closely related to costs, and your decision will trade off
between cost and availability factors. The topology has the following levels of
availability:

» Basic systems

There is protection of backups only, not of data and services.
» Redundant data

Disk redundancy or disk mirroring is used to protect against data loss.
» Component failover

Hardware and software components are doubled, which means that there are
at least two instances of the same component in the system. In case of the
failure of one instance, the second instance takes over the load. Differentiate
vertical clustering, such as running two or more instances of WebSphere
Process Server on one hardware node, from horizontal clustering, such as
running two or more hardware nodes with WebSphere Process Server.

» System failover

A standby or backup system is used to take over for the primary system if the
primary system fails. Usually, clustering software monitors the health of the
system and automatically fails over the load to a secondary system.

» Disaster recovery

Disaster recovery is similar to a system failover, but the primary system and
the secondary system are at separate geographical locations (primary site
and backup site). The secondary system takes over the complete load in case
of primary site loss.
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The High Availability (HA) of the WebSphere InterChange Server system, in
general, is performed by using a hardware clustering solution. For correct
failover and recovery behavior, the broker depends on the following two items:

» Message resilience and message availability provided by the underlying
transport layer

» Event and transaction information provided by a highly available database

For WebSphere InterChange Server, the smallest unit of failover is a server,
ORB, and the WebSphere InterChange Server queue manager. To make the
WebSphere InterChange Server highly available, the ORB must be included as
part of the WebSphere InterChange Server HA cluster resource group, because
it is not possible to start WebSphere InterChange Server without restarting the
ORB.

For more in-depth information about how to make the WebSphere InterChange
Server highly available by using hardware clustering software and for details
about the resource groups and grouping of components, refer to Highly Available
WebSphere Business Integration Solutions, SG24-6328.

The High Availability of the WebSphere Process Server involves components
other than the WebSphere InterChange Server. At a high level, every
WebSphere Process Server environment can be broken down into three
fundamental layers as shown in Figure 4-1.

WebSphere Process Server

Applications Messaging

EEEEEE

Figure 4-1 Components to be clustered in WebSphere Process Server

We explain each layer:
» WebSphere Process Server applications

A clustering of WebSphere Process Server applications does not significantly
differ from clustering a plain J2EE application in a WebSphere Application
Server V6 environment.
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» Relational databases

WebSphere Process Server requires certain application configuration and
runtime information to be stored in relational database tables. The messaging
infrastructure also uses relational database tables for persistence.

» Messaging infrastructure

WebSphere Process Server requires the use of a messaging infrastructure.
Part of the messaging infrastructure must use WebSphere Application Server
Service Integration Bus (SIBus) and the WebSphere Default Messaging JMS
provider. Because the SIBus requires a WebSphere Application Server to
run, the messaging infrastructure can also be clustered by using the
WebSphere clustering techniques.

In conclusion, you must consider a number of aspects when selecting the
topology to adopt. For more information about key production topologies of
WebSphere Process Server clustering, see the following references:

» Production Topologies for WebSphere Process Server and WebSphere ESB
V6, SG24-7413

» WebSphere Business Process Management V6.1.2 Production Topologies,
SG24-7665

Capacity planning

Capacity planning is dependent on the chosen deployment topology. Because
WebSphere InterChange Server and WebSphere Process Server run times
differ, it is generally not a straightforward exercise to determine the capacity of
the migrated solution. IBM can provide estimates based on Techline tools and
benchmark studies. However, be sure to run performance tests on-site as early
as possible to get realistic data.

Product coexistence

WebSphere Process Server and WebSphere InterChange Server environments
must coexist under the following circumstances:

» Both environments are up and running during the piloting phase.
» Applications are migrated in several stages.

» A period of coexistence must be achieved in order to finish LLBP
collaborations or to resubmit unresolved flow on WebSphere InterChange
Server while starting and working on migrated processes in the new
WebSphere Process Server environment.
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Product coexistence has a potential effect on costs, because it implies parallel
infrastructure, which affects hardware consumption and license consumption.
However, parallel infrastructure reduces risks. You can reduce costs in the
following ways:

» WebSphere Process Server and WebSphere InterChange Server can call
each other through Web services or JMS. This interoperability between
WebSphere InterChange Server and WebSphere Process Server provides
flexibility in how existing WebSphere InterChange Server solutions are
reused and when they are migrated to WebSphere Process Server. A side
effect is cost reduction when the WebSphere Process Server calls an existing
service hosted in WebSphere InterChange Server, sparing the effort and cost
of new developments.

» WebSphere Process Server can use the relationship tables that are created
and used by the WebSphere InterChange Server environment, saving on
investment by sharing common data that does not need migration.

» The extended entitlement can reduce costs that are related to licenses.

Therefore, investigate these possibilities carefully to optimize the transition
phase.

Run time, quality of service, and security

In this section, we discuss notions that are related to run time, quality of service,
and security.

Installed run time

The installed run time of WebSphere InterChange Server does not migrate
directly to the run time of WebSphere Process Server:

» There is no standard migration path for instance data, such as unresolved
flow events and LLBPs. The only supported approach is to let them terminate
in the WebSphere InterChange Server environment.

» There is no standard migration path for system configuration. The only
supported way is to redo the configuration steps for WebSphere Process
Server. Redo, for example, server tuning parameters, server security
settings, and system monitoring.

» You must use the usual project life cycle, from development to production,
with installation, setting, and tuning of the new product to set up your new
production system with migrated applications.

The relationship tables are an exception to this rule, because WebSphere
Process Server can reuse them.
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Supported platforms for run time

Investigate precisely the supported platforms for the WebSphere Process Server
run time in terms of hardware and the operating system. You can find that
information in the product’s support pages and in the WebSphere Process
Server information center at the following address:

http://publib.boulder.ibm.com/infocenter/dmndhelp/v6r2mx/index.jsp

Note: The same question arises for the third-party products, such as
databases and LDAP for example. The answer is also in the support pages.
During the transition phase, WebSphere InterChange Server and WebSphere
Process Server run times might have to be used in parallel. If so, verify the
feasibility of their coexistence on a common platform (compatibility to run on a
single machine, required memory, and so on).

Software upgrade process for run time

Fix packs are provided regularly to fix bugs and provide enhancements through
minor product upgrades. Because WebSphere Process Server is different from
WebSphere InterChange Server, investigate the supported software upgrade
process for WebSphere Process Server. You can find this information on the
WebSphere Process Server support pages.

Quality of service

Because WebSphere InterChange Server and WebSphere Process Server have
different run times, the QoS that they provide is not always identical. It can effect
runtime behavior. Because we cannot systematically document every difference,
we mention the typical ones:

» Store and forward

The WebSphere InterChange Server can detect whether a WebSphere
Business Integration Adapter agent is down and then store the event until the
agent comes up. There is no equivalent capability in the J2EE Connector
architecture (J2C) layer.

» Flow control

As a reminder, in the WebSphere InterChange Server, you can use flow
control, which is a configurable service, to manage the flow of connector and
collaboration object queues. You can either configure the parameters for flow
control system-wide or on individual components. There is no equivalent
capability in WebSphere Process Server.

» Event sequencing

WebSphere InterChange Server and WebSphere Process Server have
similar capabilities in regard to event sequencing. However, because
WebSphere Process Server brings new support for native clustering, the
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support of event sequencing can be affected, depending on the cluster
topology that is deployed.

Error handling

There is no native capability in WebSphere InterChange Server to retry a
service call in case of failure. It is now a native capability in WebSphere
Process Server V6.2 through Mediation Flow Component support (retry
settings in the mediation flow).

Security

To secure critical business data, WebSphere InterChange Server includes the
following security features:

»

End-to-end privacy, also labeled end-to-end security, secures data as it flows
from a source adapter process, through the WebSphere InterChange Server,
to the destination adapter process.

End-to-end privacy uses asymmetric and dynamic security in addressing
authentication, integrity, and privacy.

Role-based access control restricts access to parts of the system based on
who the authenticated user is and the permissions that the user has been
granted.

Role-based access control addresses access control and authentication.

WebSphere InterChange Server supports the following levels of security:

»

None

No security level is set. Therefore, messages are sent from an adapter or
WebSphere InterChange Server as normal which is the default level of
security.

Integrity

The sender, either an adapter or WebSphere InterChange Server, adds a
digital signature to the message. The receiver verifies the signature by using
the public key of the sender.

Privacy

The sender completely encrypts the message. The receiver decrypts the
message and passes it on for further processing. The secret key is encrypted
with the public key of the receiver. The encrypted secret key can be decrypted
only with the private key of the receiver, so the message is secure because
only the receiver has access to its own private key.

Integrity plus privacy

The sender adds a digital signature to each message, as described for
integrity, and then completely encrypts the message, as described for privacy.
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» User registry

The user registry is the system that stores user names and passwords. By
default, users and passwords are stored in the local InterChange Server
repository. The user registry configuration parameters can be used to
configure WebSphere InterChange Server to use an LDAP directory as a
user registry. The provider is set to LDAP to use an LDAP directory for the
user repository, while it is set to REPOS to use the local WebSphere
InterChange Server repository as the user registry.

WebSphere Process Server security is based on WebSphere Application Server
security. Security tasks can be divided into the security of the WebSphere
Process Server environment and the security of applications running in
WebSphere Process Server:

» Securing the WebSphere Process Server environment

This type of security involves enabling global administrative security, creating
profiles with security, and restricting access to critical functions to selected
users.

» Securing an application
This type of security involves the following major aspects:

— Authentication. A user or a process that invokes an application must be
authenticated.

— Access control. Whether the authenticated user has permission to perform
an operation.

— Integrity and privacy of the data that is accessed by an application.

— Identity propagation with single sign-on (SSO), which permits a user to
provide authentication data once and then passes this authentication
information to downstream components.

» User registry

Based on WebSphere Application Server capabilities, either federated
repositories, the local operating system, LDAP, or a custom user registry can
be used.

The implementations for security are quite different between WebSphere
InterChange Server and WebSphere Process Server. Investigate the security
model for WebSphere Process Server to understand the possible impacts. An
example is the different granularity that is offered to administer components
through role-based access control when comparing the WebSphere InterChange
Server System Manager and the WebSphere Process Server administrative
console. Another example is the different ways in which protocols can be
secured in WebSphere InterChange Server and WebSphere Process Server.

Chapter 4. Migration planning 57



58

The following developerWorks article provides an excellent introduction to
WebSphere Process Server security:

http://www-128.1bm.com/developerworks/websphere/library/techarticles/06
02_khangaonkar/0602_khangaonkar.html

Performance and tuning

From the migrated code perspective, sometimes it is better to modify or redesign
migrated components for better performance, if it is in accordance with business
requirements.

From the system tuning perspective, WebSphere InterChange Server and
WebSphere Process Server offer a broad range of tuning parameters to optimize
the system performances of a deployed solution. The tuning parameters are
different when comparing WebSphere InterChange Server and WebSphere
Process Server.

For example, with the WebSphere InterChange Server, you can define the
multi-threading for each collaboration object. In WebSphere Process Server, you
can tune thread pools and activation specifications in a more global manner
(different granularity). Also, because WebSphere Process Server offers native
support for clustering, there are a lot of new possibilities for global system tuning.
Therefore, investigate the best practices of WebSphere Process Server tuning,
which you can find in developerWorks articles, IBM Redbooks and Redpapers
publications, and other IBM publications.

Operations

Because the WebSphere InterChange Server and WebSphere Process Server
run times are different, the tools and procedures that are available for operations
are also generally quite different and cannot be migrated directly.

Monitoring

In this section, we enumerate the main monitoring facilities and tools that are
available for WebSphere InterChange Server and WebSphere Process Server.
Monitoring falls generally into two categories, business monitoring and technical
monitoring, both of which are discussed in this section.

Monitoring the overall health of the WebSphere InterChange Server system
includes monitoring all WebSphere InterChange Server components, such as
connectors and collaboration objects, as well as the connection to all integrated
applications. Several tools exist for monitoring the system. For example, internal
tools, such as System Monitor, the InterChange Server Component Management
view of System Manager, and Simple Network Management Protocol (SNMP)
agent, as well as external tools are available.
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You can use the WebSphere InterChange Server Component Management view
in System Manager to monitor the WebSphere InterChange Server system and
to obtain informational messages for all component status changes in the
system. System Monitor is a Web-based tool for monitoring WebSphere
InterChange Server. It is configurable to view the current monitoring data and the
historical data.

The SNMP agent that is installed with the WebSphere InterChange Server allows
an internal SNMP manager to monitor multiple WebSphere InterChange Server
instances, collaborations, and connectors, based on a Management Information
Base (MIB).

Other technical monitoring products can also be used to monitor the WebSphere
InterChange Server, such as IBM Tivoli Monitoring for Business Integration or
OMEGAMON® XE.

WebSphere Business Integration Monitor is a stand-alone monitor. By using this
monitor, you can monitor a variety of servers, one of which is WebSphere
InterChange Server. WebSphere Business Integration Monitor is part of the
WebSphere Business Integration Modeler and Monitor product. WebSphere
InterChange Server works with WebSphere Business Integration Monitor
Version 4.2.4, in conjunction with the WebSphere Business Integration MQ
Workflow adapter.

In regard to monitoring for the WebSphere Process Server, the WebSphere
Process Server operates on top of an installation of WebSphere Application
Server. Consequently, it uses much of the functionality of the application server
infrastructure for monitoring system performance and troubleshooting metrics. It
also includes additional functionality that is specifically designed for monitoring
process server service components.

The Performance Monitoring Infrastructure (PMI) section of the administrative
console has the options to specify the particular event points and their
associated performance measurements. After starting the monitoring service
component performance, the generated statistics are published at certain
intervals to the Tivoli Performance Viewer. This viewer can be used to observe
the results as they occur on the system, and, optionally, log the results to a file
that can be later viewed and analyzed within the same viewer.

Common Event Infrastructure (CEI) and Common Business Events can be used
for problem determination and business process monitoring. WebSphere
Process Server provides native support so that you can perform the following
functions:

» Emit events from SCA, J2C, and BPEL components.
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» Track the events through standard facilities and tools, such as log files, the
Common Business Event browser (WebSphere Application Server-based),
and the Business Process Choreographer Observer.

With CElI, you can develop specific frameworks and applications to emit events
programmatically and collect and process them in a customized way. CEIl can be
clustered and allows central monitoring of the distributed WebSphere Process
Server cluster topology.

Other specialized technical monitoring products can also be used to monitor the
WebSphere Process Server, such as IBM Tivoli Composite Application Manager
for SOA.

IBM also provides WebSphere Business Monitor Version 6 and native support in
WebSphere Integration Developer and WebSphere Process Server to use key
performance indicators (KPlIs).

Error management

In this section, we focus on error management as it relates to integration logic
that is deployed and executed in the server. It has similarities and differences
when comparing WebSphere InterChange Server and WebSphere Process
Server.

In the context of integration servers, such as WebSphere InterChange Server
and WebSphere Process Server, an event is a request that is received by the
server. It can come from an external source through an asynchronous
interaction, such as an inbound application adapter, or through a synchronous
interaction.

In the case of synchronous interaction, generally error management is under the
responsibility of the caller because the error is sent back to this person. In the
case of asynchronous interaction, generally error management is under the
responsibility of the integration server. The event then comprises a reference to
the business logic that it wants to operate and its data, which is typically stored in
a business object.

You can use two tools in WebSphere InterChange Server to locate, view, and
process failed events:

» Failed Event Manager. A browser-based tool with role-based security with
which you can work with failed events from the Web.

» Flow Manager. A tool installed with the WebSphere InterChange Server
product.

With WebSphere Process Server, you can use a richer set of components for
implementing integration patterns. It relies on separate layers, such as
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WebSphere Application Server, the Service Integration Bus, the SCA, and the
business process engine. Therefore, error management is more complex than
with the WebSphere InterChange Server. In case of an error during an
asynchronous interaction, the error can fall into the following categories:

» Messaging-based dead letter queues

This situation can happen if a JMS or MQ binding, for example, is used. The
data is then stored in the messaging layer (Service Integration Bus). Such
tools as the WebSphere Process Server administrative console, the Service
Integration Bus explorer, and certain Java Management Extensions (JMX™)
APIs can be used to manage errors at this level.

» Business Process instances in failed state

This situation can occur when an error is raised during a long running process
execution. The data is stored in the business process engine database
(BPEDB). The Business Process Choreographer Explorer and the Business
Flow Manager APIs can be used to manage errors at this level.

» Failed Event

This situation can happen when an error occurs during an SCA asynchronous
interaction, for example. The failed event manager (FEM), which is available
through the WebSphere Process Server administrative console, and several
JMX APlIs can be used to manage errors at this level. The FEM for
WebSphere Process Server is quite comparable to the FEM for WebSphere
InterChange Server. However, FEM provides additional functionalities, such
as:

— Changing the payload of the event before resubmission

— Providing a unique interface to access the three main types of errors
described previously (Messaging-based dead letter queues, Business
Process instances in failed state, and Failed Events)

Administrative tasks

Consider investigating the following points regarding the impact of the migration
on administrative tasks:

» Administrative consoles

Because of differences in the deployment model, the component
functionalities, and administration granularity, the administrative consoles are
quite different:

— In WebSphere InterChange Server:

¢ For the administrative tasks, you can use the Component Management
view in System Manager to start, stop, pause, and shut down
WebSphere InterChange Server components and change component
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properties. By using the System Monitor Web interface, you can
perform similar actions.

¢ Several other dedicated tools are also available, such as the
Relationship Manager.

— In WebSphere Process Server:

* By using the WebSphere Application Server-based administrative
console, you can execute the major administration tasks, such as
configuring clusters and deploying, starting, or stopping applications.

» Several other dedicated tools are also available through the
administrative console, such as the Relationship Manager and the
Business Rules Manager.

* A new Web 2.0 interface called Business Space allows you to access
those functionalities in a more user-friendly way (for example, to
assemble widgets).

» Scripting for administration

WebSphere InterChange Server and WebSphere Process Server provide a
rich set of scripts that can be extended and customized for the specific needs
of the operation teams. However, the scripts rely on different technologies
and cannot be migrated directly. Therefore, the migration has a non-negligible
impact on scripting.

» Scheduling

Scheduling is covered by the standard migration tools, as described in 12.2.3,
“Scheduler” on page 257.

New operations concepts and skills building

WebSphere Process Server offers numerous new concepts in regard to the
operations tasks. Therefore, the operations team must build a new set of skills,
procedures, and tools to be operational on the WebSphere Process Server
platform.

Further information

You can find further information about administrative tasks and monitoring tools
for both WebSphere InterChange Server and WebSphere Process Server in the
product documentation.

4.2.4 Deliverables

In this section, we provide a list of possible outputs and deliverables to expect
from the assessment phase. They are neither exhaustive nor mandatory.
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Requirements list

Business and IT requirements must be in the list that summarizes the
requirements. A key point related to the ROI is to define if the requirements are
driven by constraints, such as an end-of-support date, or opportunity, such as
adding business value through new product capabilities.

Main options to deliver the requirements
At this stage, define the main options to fulfill the requirements. Also, certain
decisions cannot be made yet because of a lack of information or experience.

The preparation phase, which is described in 4.3, “Preparation phase” on
page 64, helps to resolve the missing points, which include the collection of
additional information, decisions, and precise estimates.

Return on investment study
The assessment phase can include an ROI study.

Risk assessment and mitigation plan
The risk assessment must also provide a mitigation plan for each identified risk.

The preparation phase can be used to mitigate or even remove certain risks.
Table 4-1 illustrates the following topics:

» A question or a concern in relation to the migration project
» The corresponding risk area
» A proposed mitigation plan

Table 4-1 Basic migration project considerations

Question or concern Risk area Mitigation plan
What is the capacity of the Development skills » Build WebSphere Process Server and
development team to deliver WebSphere Integration Developer skills with
migrated components training.
optimized for the WebSphere » Get help from the consulting group for best
Process Server run time? practices.
Is the operations team ready Operations team » Build WebSphere Process Server skills with
to administer the new skills and tools training.
WebSphere Process Server » Run a pilot project before the migration
solution? project to create and test new administrative
tools and procedures.
» Get help from the CoE or consulting for best
practices.

Chapter 4. Migration planning 63



Question or concern

Risk area

Mitigation plan

Who is in charge to decide
which services can be reused
and the funding model to use
them?

SOA governance
enablement and
maturity

» Get help from the SOA CoE or the IT
governance structure already in place.

From the technical
perspective, it looks like we
are ready, but how do we get
interest and funding from the
line of business?

Business and IT
alignment

» Get help from the SOA CoE for sponsorship.
» Add business value to the project by using
new product capabilities around BPM.

It looks like the project is too
costly, because we must run a
parallel infrastructure during
an extended period of time.

Project cost

» Investigate the possibilities around
WebSphere Process Server and
WebSphere InterChange Server
interoperability to reduce development
costs.

» Investigate the Extended Entitlement
possibilities.

» Add business value to get more funding.

High-level planning
At this stage, you can provide high-level planning with rough estimates for effort

and costs.

4.3 Preparation phase

The preparation phase is intended to ensure that the project team is ready to
implement the migration.

4.3.1 Building skills

Ensure that the skill set is properly updated to fulfill the migration implementation
needs. The purpose is to have sufficient knowledge of WebSphere Process
Server. Education and training are a prerequisite, but it is generally insufficient.

Take time to have a real practice.

4.3.2 Using the WebSphere Process Server project experience

Ideally, run a WebSphere Process Server project before doing the actual
migration implementation. If the project team has already gone through a full life
cycle with WebSphere Process Server and has a working WebSphere Process

64 Migrating WebSphere InterChange Server and Adapters to WebSphere Process Server V6.2




Server infrastructure, all the related risks are already eliminated, and you can
concentrate on the pure migration tasks.

A real experience can be obtained by performing a pilot project. A pilot project
has two advantages:

» The scope can be adapted to fit in a restricted budget.
» It does not put the business at risk.

A pilot project must have the following objectives:

» To build overall skills around WebSphere Process Server

Consider the following examples:

Development skills

Set up best practices, a methodology, and so on.

Operations skills

Set up new procedures and tools to administer the solution properly.
Project management skills

Update or set up new project activities and refine estimates to get them
delivered (workload assessment).

» To enable the new infrastructure for the WebSphere Process Server solution

A typical example is the effort around clustering and security. WebSphere
Process Server provides native clustering for HA management, load
balancing, and integration with security managers to define roles. These
concepts are generally new to WebSphere InterChange Server users and
require practical experience to be implemented efficiently as in the following
examples:

Establish best practices to set up the cluster topology and the security
roles through an LDAP directory or custom registry.

Establish best practices to use and administer the cluster. For example,
determine how you want to monitor a distributed platform or perform log
collection and analysis. Another example is to determine the required
infrastructure for shared resources that are highly available.

» To deliver new functionalities that add business and IT value, compared to the
previous WebSphere InterChange Server solution, as in the following
examples:

— Use human tasks to create an application that is dedicated to functional

error and is used by business users, which in consequence spares IT
resources that are usually dedicated to support users.
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— Enable business rules to leave certain control and dynamic decisions to
the business users.

— Set up WebSphere Process Server clustering to raise high availability and
load balancing capabilities.

— Enable technical event tracking or business monitoring through KPlIs,
based on CEI capabilities.

» To gain an independent point of view of the capabilities of the standard
migration tools regarding integration patterns

By implementing integration patterns from scratch in WebSphere Process
Server, the project team will have a more accurate idea about the capabilities
of the standard migration tools regarding integration patterns.

4.3.3 Refining the assessment

If the assessment cannot be sufficiently detailed during the first phase, you must
refine it. You can lead a detailed study to complete the missing points.

Detailed study

A detailed study might be required to specify the technical migration path to
migrate the WebSphere InterChange Server artifacts, composing the EAI
solution, into the WebSphere Process Server artifacts, composing the SOA
solution.

For example, a gap analysis might be required for an accurate status of the
functional parity between the WebSphere InterChange Server and WebSphere
Process Server products. Such an analysis covers the following topics:

» It identifies new features in WebSphere Process Server.

» It identifies features that have disappeared or are not equivalent in
WebSphere Process Server.

» It provides solutions to fill in the gaps.

Chapter 9, “Migration implementation approach” on page 151, is dedicated to
product implementation details, and it can be used as a source for input in the
detailed study and the gap analysis.

Effort estimation

Based on the decided approach for migration, a precise migration effort estimate
needs to be performed. The estimate will become a guide to the scale of effort
required to migrate the interfaces. IBM uses a methodology called the Business
Integration Value Assessment (BIVA) method. It is used to estimate the standard
effort for new development and testing. This estimation methodology takes a
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census of the solution artifacts that have been developed and is a basis for the
migration assessment. The detailed discussion of the estimation methodology is
beyond the scope of this book. IBM Software Services for WebSphere can help
in this exercise.

Reducing migration effort

There are several ways to reduce the migration effort. Following one or more of
these techniques can result in reduced migration effort. It is certainly not an
exhaustive list:

» Use more experienced resources.

The first and foremost method is to use development resources with
extensive WebSphere Process Server implementation experience, at the very
least as an advisor or technical lead to mentor the other developers. A very
experienced WebSphere Process Server Architect and migration expert
acting as an advisor or technical lead to mentor the other developers helps
reduce costs as well.

» Exploit improved building and testing features.

Another method is to exploit the improved testing features in WebSphere
Process Server V6.2 to automate the building, deployment, and testing
(including regression) of the deployed code.

» Use Patterns-Based Engineering.
Pattern identification can be performed, and patterns can be created using
JET2 technology for repeating design patterns used.

IBM Software Services for WebSphere can help in all of these activities.

Decisions and precise estimates for effort and budget

At this stage, you can choose between the remaining options that come from the
assessment phase and assess precisely the corresponding resources of effort
and budget.

4.4 Implementation phase

Before starting the implementation phase, complete the following prerequisite
tasks:

» Complete the assessment and preparation phases to ensure that the correct
resources and skills are ready and set up to deliver the migration project.
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» Define precisely the overall strategy for migration, such as decisions about
migrating WebSphere InterChange Server flows in stages, by using functional
decomposition or technical decomposition.

In the following sections, we describe the steps to execute the implementation
phase. Provided that the assessment and the preparation phases have been
conducted successfully, the implementation phase closes the usual project life
cycle.

4.4.1 Development

4.4.2 Test

The development team must define the technical migration path. For example, it
must decide which artifacts can be migrated with the standard migration tools
and what needs to be customized and newly developed. Completely new
modules can be also considered.

See “Development” on page 47 for further considerations about this phase.

The test phase includes tasks, such as the following examples:

» Functional and integration testing (for new developments)
» Regression tests (for migrated developments)

» Performance tests

» Robustness tests

See “Testing” on page 49 for further considerations about this phase.

4.4.3 Deployment

The WebSphere Process Server environment must be set up (installation and
configuration subphases). Then the migrated components can be deployed into
it. As a reminder, it is possible that, during the transition period, a parallel
infrastructure is necessary.

For further considerations about this phase, see the following sections:

» “Deployment” on page 50
» “Run time, quality of service, and security” on page 54

68 Migrating WebSphere InterChange Server and Adapters to WebSphere Process Server V6.2



4.4.4 Go live

As a reminder, the operations team must be able to administer the migrated
solution properly. See “Operations” on page 58 for further considerations about
this phase.
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Part 2

Migration
implementation
concepts

In this part, we discuss the relevant concepts to get started with the migration
implementation. This part includes the following chapters:

» In Chapter 5, “Product overview” on page 73, we provide a product overview
of WebSphere InterChange Server, WebSphere Business Integration
Adapters, and WebSphere Process Server.

» In Chapter 6, “Product feature comparison” on page 109, we provide a feature
comparison between WebSphere InterChange Server and WebSphere
Process Server.

» In Chapter 7, “Server component upgrade” on page 123, we review the
WebSphere InterChange Server components upgrade.

» In Chapter 8, “Adapters and data handlers upgrade” on page 131, we review
the WebSphere Business Integration Adapters and WebSphere Business
Integration data handlers upgrade.

© Copyright IBM Corp. 2009. All rights reserved. 71



In Chapter 7, “Server component upgrade” on page 123 and Chapter 8,
“Adapters and data handlers upgrade” on page 131, we describe specifically
how various artifact types in WebSphere InterChange Server and WebSphere
Business Integration Adapter correspond to WebSphere Process Server
components. We also discuss the technical benefits and limitations of
upgrading.

» In Chapter 9, “Migration implementation approach” on page 151, we progress
to the solution perspective and discuss an approach to determine the best
technical path for migration implementation. We begin with an exposition of
relevant integration principles. Then we explain the technical challenges to be
expected during the migration implementation. Finally, we provide
recommendations to select the appropriate migration path.
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Product overview

As an introduction to the implementation migration concepts, in this chapter, we
explain the main features of the IBM WebSphere InterChange Server and the
WebSphere Process Server products.

We include the following sections:

5.1, “WebSphere InterChange Server” on page 74

5.2, “WebSphere Business Integration Adapters” on page 82

5.3, “WebSphere Business Integration data handlers” on page 87
5.4, “WebSphere Process Server” on page 90

5.5, “WebSphere Adapters” on page 99

5.6, “WebSphere Process Server bindings” on page 101

5.7, “WebSphere Process Server data bindings” on page 104

YyVyVYyVYVYYVYYyY

The first three sections are relevant to WebSphere InterChange Server, and the
last four sections are relevant to WebSphere Process Server.
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5.1 WebSphere InterChange Server

In this section, we focus on concepts that are related to WebSphere InterChange
Server. For more information, see 5.2, “WebSphere Business Integration

Adapters” on page 82, and 5.3, “WebSphere Business Integration data handlers”
on page 87.

5.1.1 Introduction to WebSphere InterChange Server

WebSphere InterChange Server is an integration broker with a set of adapters
that allows heterogeneous business applications to exchange data, in the form of
business objects. A distributed, hub-and-spoke infrastructure enables the
execution of business processes across the Internet and across applications on
local networks.

5.1.2 Architectural overview of WebSphere InterChange Server

WebSphere InterChange Server uses adapters that are part of the WebSphere
Business Integration Adapters product, together with modular and customizable
components, such as collaborations, business objects, and maps, to perform
these integration tasks. Figure 5-1 on page 75 illustrates the main components of
the WebSphere InterChange Server architecture. We explain these components
in the following sections.
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Figure 5-1 WebSphere InterChange Server components

Collaborations
WebSphere InterChange Server collaborations are software modules, which
contain logic that describes a business process. A collaboration can be a simple
business process that consists of a few steps, or it can be a complex model that
involves a group of collaborations. Collaborations act as the hub through which
data is exchanged in the form of business objects.

Collaborations can be distributed across any number of applications, handle
synchronous and asynchronous service calls, and support long-lived business
processes (LLBP). The toolset that is available with WebSphere InterChange
Server includes a collaboration design tool called Process Designer, which can
be used to customize and create collaboration templates.
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Business objects

Business objects represent the data and processing instructions between an
integration broker and connected applications in a business integration system.
Business objects can represent one of the following types:

» A request to an adapter from an integration broker
» An event from an adapter to an integration broker
» A call from an external site using server access interface

The communication between two disparate applications is ensured by using
adapters, WebSphere InterChange Server, application-specific business objects,
and generic business objects.

Application-specific business objects

Information is exchanged between the WebSphere Business Integration Adapter
and the WebSphere InterChange Server in the form of application-specific
business objects. These application-specific business objects model the
appropriate application entries and the adapters communicate with their
applications by using the information that is available in their application-specific
entities.

Generic business objects

Generic business objects contain the superset of information for the application
entities that need to communicate. Maps are used to transform data from one
application-specific business object into a generic business object and then from
the generic business object to another application-specific business object. The
communication between two disparate applications is thereby ensured by using
adapters, WebSphere InterChange Server, application-specific business objects,
and generic business objects.

To summarize, adapters use application-specific business objects to transfer
data between the WebSphere InterChange Server and the particular application.
These application-specific business objects are unique to the adapter and reflect
the application’s data model. Data that is processed within the logic of a
collaboration is in the form of a generic business object. Generic business
objects are application-independent and, therefore, can be reused in the future.

Maps

Maps transform data to and from generic business objects and
application-specific business objects. This way, adapters can communicate with
their applications by using application-specific entities, while collaborations can
apply integration logic in an application-independent way.

Typically, application-specific business objects are mapped to generic business
objects when they are received by the WebSphere InterChange Server. When a
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business object is sent to an adapter, the generic business object is mapped to
the appropriate application-specific business object. The response back from the
application is mapped back to the generic business object.

Adapters

From the WebSphere InterChange Server perspective, adapters are
decomposed into the following parts:

» A controller part that runs inside the WebSphere InterChange Server

» An agent part that runs in a separate Java virtual machine (JVM) outside the
WebSphere InterChange Server JVM

The controller communicates with the agent by exchanging serialized
application-specific business objects (ASBOs) through a configurable transport
protocol, such as MQ, Internet Inter-ORB Protocol (lIOP), or Java Message
Service (JMS). The controller is also in charge of executing the maps. For
historical reasons, sometimes the WebSphere Business Integration Adapter is
also called a connector.

For information about WebSphere Business Integration Adapter agents, see 5.2,
“WebSphere Business Integration Adapters” on page 82.

WebSphere Business Integration Toolset

The WebSphere Business Integration Toolset provides administrative and
development tools for use with WebSphere InterChange Server. The toolset
includes the following administrative tools:

» System Manager
» System Monitor

» Flow Manager

» Log Viewer

» Relationship Manager

The toolset includes the following development tools:

» Map Designer
Relationship Manager
Process Designer
Business Object Designer
Connector Configurator

vVvyyvyy
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These tools enable you to perform the following actions:
» Develop and customize components.

» Organize your components into projects for deployment in successive stages
of development and production.

» Monitor a deployed WebSphere InterChange Server integration system.

5.1.3 Features of WebSphere InterChange Server

In this section, we describe the services and features of WebSphere
InterChange Server.

Event management service

WebSphere InterChange Server persistently stores every business object that it
receives during the execution of a collaboration. By storing every business
object, the server can recover from an unexpected termination or from the failure
of a collaboration without losing event notifications or calls.

Connector controllers

A connector controller is an interface between the client-side of a connector and
WebSphere InterChange Server. A connector controller routes business objects
as they traverse the WebSphere InterChange Server system, linking the
client-side of connectors to collaborations and managing the mapping process.

Through the connector controller, an administrator can perform the following
functions:

» Trace interactions between WebSphere InterChange Server and the
connector agent.

» Enable and disable interactions between WebSphere InterChange Server
and the connector agent.

» Specify the type of mapping to perform for each business object arriving from
or departing to the connector agent.

Repository

WebSphere InterChange Server maintains configuration information and
definitions of all objects in a persistent store called the InterChange Server
repository, which consists of a set of tables in a relational database. The tables
store object definitions and configuration information in the form of Extensible
Markup Language (XML) documents.
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Database connectivity service

The database connectivity service manages interactions between WebSphere
InterChange Server and the repository. The database connectivity service
interacts with the repository by means of the Java Database Connectivity (JDBC)
API.

Database connection pools

The System Manager tool of the WebSphere InterChange Server system can be
used to define database connection pools. User-defined database connection
pools make it possible for developers to directly access relational databases from
within a collaboration or map.

The database connection pools provide support for the following features:

» Automated database connection life-cycle management
» Simplified APIs for SQL statements and stored procedure execution
» Container-managed transaction bracketing

High availability

The WebSphere InterChange Server system can be configured in conjunction
with an external clustering system to provide high availability (HA). When a
hardware failure is detected, the HA configuration provides shutdown, automatic
migration, and restart of the WebSphere InterChange Server on the cluster
backup system and the third-party software and HA-supported connectors. The
cluster backup server becomes the active server, assuming the cluster name and
IP address of the primary server. This backup server automatically takes over
system processing until the time at which the failure is corrected on the primary
server and a failback is initiated.

Transaction service

Any application integration solution encounters risks when it moves data from
one application to another. When data leaves the protected realm of one
application and its database and travels across a network to another application,
any number of problems can occur, such as the following examples:

» The network might go down.

» The destination application might crash before receiving the data.

» An error might occur in the destination application before it has a chance to
process the new data.

Traditionally, painstaking cross-checking was required, or the data remained
faulty until someone noticed the problem. However, the WebSphere InterChange
Server system offers a higher level of service with strict controls to which you can
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trust enterprise data, with services that can run a collaboration as though it were
a type of transaction.

Transactional collaborations

Transactional qualities are desirable and achievable for collaborations where
data consistency is important across applications. Like other transactions, a
transactional collaboration involves a set of steps. If an error occurs, WebSphere
InterChange Server can undo each completed step, performing a transaction-like
rollback.

However, collaborations differ from traditional transactions in the following
important ways:

» Collaboration actions are distributed, and there is no centralized control over
the participating databases.

» Collaborations that respond to events (as in the publish-and-subscribe model)
are long-lived. The collaborations execute asynchronously, because isolation
of the application data while the collaborations execute adversely affects
application users.

» Applications save data changes that are caused by collaborations, thereby
providing a distributed, cross-application form of durability. However, if a
collaboration must roll back, it might need to undo previously saved
operations.

Therefore, the techniques that WebSphere InterChange Server uses to support
transactional collaborations differ from those that support traditional transactions.
The transaction levels that are associated with collaborations define the rigor
with which WebSphere InterChange Server enforces transactional semantics.

Recovery features

The WebSphere InterChange Server implementation provides the following
features to improve the time that it takes the server to reboot after a failure, to
make WebSphere InterChange Server available for other work before all flows
have been recovered, and to control the resubmission of failed events:

» Asynchronous recovery

WebSphere InterChange Server does not wait for collaborations and
connectors to recover before it completes startup. Collaborations and
connectors are allowed to recover asynchronously after WebSphere
InterChange Server has started. This makes it possible to use System
Manager troubleshooting tools, such as System Monitor and the Administer
Unresolved Flows window, while the connectors and collaborations are still
recovering.
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» Deferred recovery

Use of the deferred recovery feature is optional and is configured through the
use of collaboration object properties. If this feature is enabled for a
collaboration when an WebSphere InterChange Server failure occurs, the
recovery of the collaboration’s work-in-progress flows is deferred until after
the server has rebooted, thereby saving the memory usage that is associated
with those flows. After the server has rebooted, use the Administer
Unresolved Flows window in System Manager to resubmit the events.

» Persist service call in-transit state

You might want to prevent a recovery from automatically resubmitting all
service calls that were in transit when a failure occurred. You can do this to
avoid the possibility of a non-transactional collaboration sending duplicate
events to a destination application.

To accomplish the persist service call in-transit state, configure the
collaboration prior to the server failure so that it persists any service call event
in the in-transit state when a failure and a recovery occur. When WebSphere
InterChange Server recovers, the flows that were processing service calls
remain in the in-transit state. You can use the Administer Unresolved Flows
window to examine individual unresolved flows and control when (or if) they
are resubmitted.

» Guaranteed event delivery features

For JMS-enabled connectors, the following optional features can be useful for
guaranteed event delivery in recovery situations. These features are used
only with connectors that use JMS as their transport mechanism:

— Container-managed events

The container-managed events feature is valid for JMS-enabled
connectors that use a JMS event store. It ensures that, if a system crash
and a recovery occur, an event that was in process between the event
store and the connector framework is received exactly once by the
connector framework and is not delivered twice.

— Duplicate event elimination

The duplicate event elimination feature is valid for JMS-enabled
connectors. This feature uses unique event identifiers in the
application-specific code of the connector to ensure that events are not
delivered in duplicate to the delivery queue.
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5.2 WebSphere Business Integration Adapters

The WebSphere Business Integration Adapters consist of two components. The
WebSphere Business Integration Adapter Framework provides a common
environment for the various adapters while each adapter implements the
Enterprise Information System (EIS)-specific connectivity.

5.2.1 WebSphere Business Integration Adapter Framework

The IBM implementation of the WebSphere Business Integration Adapters has a
general component called WebSphere Business Integration Adapter Framework.
This component is the common runtime environment that is a prerequisite for all
WebSphere Business Integration Adapters and for the WebSphere Business
Integration Adapter Development Kit. The framework includes a combination of
runtime libraries and operational administrative tools. The runtime libraries can
be deployed on all supported operating systems.

5.2.2 WebSphere Business Integration Adapters

WebSphere Business Integration Adapters (Figure 5-2) represent a collection of
software programs, tools, and APIs that an enterprise can use to enable EISs to
exchange business data with an integration server.

WebSphere Process Server 6.0
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Figure 5-2 WebSphere Business Integration Adapters
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This collection can include WebSphere InterChange Server, WebSphere
Message Broker, WebSphere Process Server, WebSphere Enterprise Service
Bus, and WebSphere Application Server Enterprise. Each EIS requires its own
application-specific adapter to participate in the business integration system.
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WebSphere Business Integration Adapter includes the following tools:
» A connector that links the application to the integration server

» Tools with GUIs to help the user configure the connector and create the
business object definitions that are needed for the EIS

» An Object Discovery Agent (ODA) for several of the adapters, which
introspects EIS metadata to generate business objects

» An Adapter Development Kit (ADK), which provides a framework for
developing custom adapters in Java or C++ technology if an adapter for a
particular existing or specialized EIS is unavailable

An adapter mediates between an application and one or more WebSphere
InterChange Server collaborations. Adapters can be specific to an application,
such as SAP, or to a technology, such as a data format or protocol (JMS, Web
services, JDBC, JText, XML, electronic data interchange (EDI), and so on).

An adapter communicates with the WebSphere InterChange Server in two ways:

» Application event notifications
» Request processing

Adapters can be configured for applications that reside on the local network and
for remote applications that reside across an Internet firewall. Most adapters
share certain common behaviors, differing only in the manner in which they
interact with applications and application-specific business objects.

In the following sections, we describe the adapters that we use or discuss in this
book.

WebSphere Business Integration Adapter for SAP

In this book, we use the Business Application Programming Interface (BAPI®)
Module and the Application Link Enabling (ALE) Module. Those modules are
Java-written subcomponents of the adapter that enable the integration broker to
communicate with an SAP R/3® application server for outbound and inbound
operations. The modules use the standard SAP Java Connector (SAP JCo) to
establish a connection to the SAP system.

The BAPI Module can access any remote-enabled function module in the SAP
system. As an SAP JCo client application, this module invokes the SAP Remote
Function Call (RFC) library to connect to the SAP Gateway of the respective
application server.

The ALE Module is best used for objects, such as batch objects, that are
asynchronous in nature. It uses push technology that requires a server listening
for events. Processes called registering and installing notify the server about

Chapter 5. Product overview 83



what to listen to and from whom to expect information. Registering involves using
a program identifier to give the SAP Gateway a communication point with listener
threads (servers).The ALE Module uses the RFC Server Module for event
handling.

Both modules represent a noninvasive integration approach with SAP system.
They do not require heavy modification or adjustments in the accessed SAP
back-end system.

More modules are available in the SAP adapter to fulfill different missions. For
information about the Hierarchical Dynamic Retrieve Module, RFC Server
Module, Application Link Enabling (ALE) Module, ABAP™ Extension Module,
BAPI Module, see the Redbooks publication WebSphere Business Integration
for SAR, SG24-6354.

WebSphere Business Integration Adapter for PeopleSoft

The connector, which is written in Java, complies with IBM business integration
system standards for adapters. It establishes a PeopleSoft session object and
uses the standard connector methods to process components. The connector
requires a PeopleSoft Business Component and Component Interface for each
hierarchical business object that it processes.

At startup, the connector creates a session object through which it connects to
the PeopleSoft Application Server. Connecting to the Application Server gives
the connector access to the APIs for all the Component Interfaces that
correspond to its supported business objects. The server also provides access to
the PeopleCode and the Application Designer objects included with the adapter
for event notification.

WebSphere Business Integration Adapter for JText
The adapter for JText enables an integration broker to communicate with an

application by exchanging text or binary files. This connector facilitates the
integration of data with applications that lack an API.
Use the JText adapter in the following situations:

» An application does not have a C, C++, or Java standard API through which
an integration broker can communicate.

» It is not feasible to have an event table for a custom-built application.
» String or binary files are the most appropriate method for exchanging data.
In all of these cases, the simplest method for integrating an application into a

larger system might be by exchanging string or binary files through the JText
connector.
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WebSphere Business Integration Adapter for Java Message
Service

The connector for JMS is a runtime component of the WebSphere Business
Integration Adapter for JMS. By using the connector, WebSphere integration
brokers can exchange business objects with applications that send or receive
data in the form of JMS messages. JMS is an open-standard API for accessing
enterprise-messaging systems. It allows business applications to send and
receive business data and events defined as messages.

The adapter supports both the point-to-point messaging and
publish-and-subscribe (pub/sub) messaging interfaces that are defined by the
JMS standard. These styles are also commonly referred to as queue-based
messaging and topic-based messaging. A single instance of the adapter supports
only one messaging style at a time. That is, topics and queues cannot be mixed
in the configuration. However, both messaging styles can be supported by
running multiple instances of the adapter in parallel with instances configured for
either point-to-point or publish-and-subscribe.

For details about configuring this adapter, see the “User Guide for Adapters” at
the following address:

http://publib.boulder.ibm.com/infocenter/wbihelp/v6rxmx/index.jsp?topic
=/com.ibm.wbia_adapters.doc/pdfs_adapters.htm]

WebSphere Business Integration Adapter for Enterprise
JavaBeans

The connector for Enterprise JavaBeans (EJB) architecture is a runtime
component of the WebSphere Business Integration Adapter for the EJB
architecture. The EJB architecture adapter includes a connector, message files,
configuration tools, and an ODA. With this connector, the WebSphere integration
broker can exchange business objects with enterprise beans that have been
designed by using the EJB architecture and deployed on an application server.
The connector enables business processes in the broker to pass data to one or
more enterprise bean business methods and receive returned data. The adapter
is unidirectional; it provides request processing functionality only. It does not
perform event notification.

The request processing scenario described here assumes the following points:

» The enterprise beans are deployed on a Java Platform 2, Enterprise Edition
(J2EE)-compliant enterprise application server, such as WebSphere
Application Server.

» The application server is installed and running.
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» The connector has been initialized, which loads the ProviderURL and
InitialContextFactory connector-specific properties. These properties help to
obtain the Java Naming and Directory Interface (JNDI) initial context, which is
required to initiate the connection to the EJB server and locate the enterprise
bean’s home interface.

WebSphere Business Integration Adapter for Web services
The connector is a runtime component of the WebSphere Business Integration
Adapter for Web services. With this connector, businesses can aggregate,
publish, and consume Web services. The connector and other components
provide the functionality that is needed to exchange business object information
in the body of a SOAP message. WebSphere Business Integration Adapter for
Web services supports SOAP 1. 1 and 1.2 in conformance with the Web
Services-Interoperability (WS-I) Organization.

The WebSphere Business Integration Adapter for Web services exposes
WebSphere integration broker modules as Web services. This adapter can also
communicate to externally hosted Web services with enhanced configurability. A
Web Services Description Language (WSDL) ODA eases the generation and
deployment of business objects.

WebSphere Business Integration Adapter for WebSphere MQ
The connector for WebSphere MQ is a runtime component of the WebSphere
Business Integration Adapter for WebSphere MQ. With this connector, the
WebSphere integration broker can exchange business objects with applications
that send or receive data in the form of WebSphere MQ messages.

The connector uses the WebSphere MQ implementation of the JMS. The JMS is
an open-standard API for accessing enterprise messaging systems. By using
this API, business applications can asynchronously send and receive business
data and events. Accordingly, you must have a compatible version of the
WebSphere MQ software installed. In addition to that, you must have the
WebSphere MQ Java Client Libraries.

WebSphere Business Integration Adapter for JDBC

The connector for JDBC enables the integration broker to exchange business
objects with an application that is built on any database that is supported by a
driver that follows the JDBC 2.0 or later specification.

The connector executes SQL statements or stored procedures to retrieve or
change data in the database or application. To build dynamic SQL statements or
stored procedures, the connector uses application-specific metadata. These
SQL statements and stored procedures perform the required retrieval from or
changes to the database or application.

86 Migrating WebSphere InterChange Server and Adapters to WebSphere Process Server V6.2



Custom WebSphere Business Integration Adapter

IBM provides a Java Connector Development Kit so that you can design custom
WebSphere Business Integration Adapters. The connector framework contains
all the code that is necessary for the connector to interact with an integration
broker and provides a basic infrastructure for interaction with the specific
application.

5.3 WebSphere Business Integration data handlers

A data handler is a Java class instance that converts a data object between a
particular serialized data format and its in-memory representation, usually a form
of business object. Data handlers are used by the components of a business
integration system that transfers information between a WebSphere business
integration broker and an external process. Often, the external process uses a
common format, such as XML, for its native serialized data.

Rather than having every adapter (or access client) handle the transformation
between these common formats and business objects, the WebSphere Business
Integration system provides several IBM-delivered data handlers. In addition,
you can create custom data handlers to handle conversion between your own
native format. The adapter (or access client) can then call the appropriate data
handler to perform the data conversion based on the Multipurpose Internet Mail
Extension (MIME) type of the serialized data.

In the following sections, we describe the most popular WebSphere Business
Integration data handlers.

5.3.1 XML data handler

The XML data handler is a data-conversion module whose primary role is to
convert business objects to and from XML documents. An XML document is
serialized data with the text or XML MIME type.

The XML data handler uses business-object definitions when it converts between
business objects and XML documents. It determines how to perform the
conversion by using the structure of the business object definition and its
application-specific information. A properly-constructed business object definition
ensures that the data handler can correctly convert a business object to an XML
document and an XML document to a business object.

The XML data handler uses following components to convert XML data to a
business object:

» Name handler
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» Simple API for XML (SAX) parser
» (Optional) entity resolver

This component resolves the references if the XML document has a
document type definition (DTD) and it includes entity references.

The XML data handler can be used by connectors and access clients.

5.3.2 Delimited data handler

The delimited data handler is a data-conversion module whose primary role is to
convert business objects to and from delimited-formatted strings or streams. A
delimited-formatted string or stream is serialized data with the text or delimited
MIME type. The data handler parses text data based on a specified delimiter that
separates the individual fields of a business object’s data. This type of data
conversion is used primarily where the efficiency of machine reading is most
important.

By using the delimited data handler, you can set the following strings:
» Delimiter

The data handler uses a delimiter to separate the fields in the delimited data.
You can set the delimiter meta-object attribute to the desired delimiter for your
data.

By default, the data handler uses the tilde character (~), because the delimiter
is the size of the attribute property MaxLength to determine how to read and
write data. MaxLength is an business object attribute property that defines the
maximum number of characters of the attribute value, including padding to
allow for right-justified or left-justified text. MaxLength is read from the
definition of the business object in the repository. Accordingly, the main
requirement for a business object is that the MaxLength for each string
attribute is set appropriately.

» Escape string

The data handler uses an escape string to configure a string to escape the
delimiter and escape strings. The escape string allows the attribute value data
to contain delimiter-like and escape-like strings. You can set the escape
meta-object attribute to configure the escape string. By default, the data
handler uses the backslash character (\) as the escape string.

5.3.3 FixedWidth data handler

The FixedWidth data handler is a data-conversion module whose primary role is
to convert business objects to and from strings or streams that have a format of
fixed-width fields. A fixed-width string or stream is serialized data with the text or
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fixed-width MIME type. The data handler parses text data by using fixed-width
fields. The field lengths are specified by the MaxLength property of each
business object attribute. The value of this property is stored in the business
object definition.

The FixedWidth data handler uses the value of the MaxLength property of
attributes in a business object definition to determine how to read and write data.
You can configure a pad character that represents spaces to add to or remove
from the data for alignment. These pad characters are added when converting
business objects to strings. They are removed when converting strings to
business objects. You can also configure the alignment of a business object
attribute value to be left-justified or right-justified, which makes it possible for the
attribute value data to retain meaningful characters.

5.3.4 Complex data handler

The complex data handler is a data-conversion module whose primary role is to
convert business objects to and from specific data formats. The complex data
data handler uses the ContentMaster product, from Itemfield, Inc., and the
WebSphere Business Integration XML data handler to perform these
conversions.

5.3.5 EDI data handler

The EDI data handler is a data-conversion module whose primary role is to
convert business objects to and from EDI documents. An EDI document is a
standardized format for conveying business information. The EDI data handler
supports two message standards: X.12 and EDIFACT.

5.3.6 Custom data handler

As with the other IBM-delivered data handlers, a custom data handler converts a
business object to a specific serialized data format. It also converts serialized
data in a specific format to a business object.

Data handlers are written in Java. The Data Handler API provides the abstract
DataHandler base class to facilitate the development of a custom data handler.
This class contains the methods that populate a business object with values
extracted from input data. It also contains methods that serialize a business
object into a string or a stream. In addition, the class includes utility methods that
a custom data handler can use.
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5.4 WebSphere Process Server

In this section, we introduce WebSphere Process Server concepts and
architecture.

5.4.1 Introduction to WebSphere Process Server

WebSphere Process Server is an advanced business process integration server
that is built over the industry standard service-oriented architecture (SOA).
WebSphere Process Server uses the Service Component Architecture (SCA)
programming model and the Service Data Object (SDO) data model. Business
objects are transformed, routed, and mapped by using the SCA components.

WebSphere Adapters, Native Data Bindings, and WebSphere Business
Integration Adapters provide the connectivity to the back-end EIS. WebSphere
Process Server uses Web Services Business Process Execution Language
(WS-BPEL) to define the business processes with the IBM extensions to BPEL
for human tasks and business rules. WebSphere Enterprise Service Bus is built
into the WebSphere Process Server and can be used to provide connectivity to
Web services and the mediation flows. Within WebSphere Process Server,
Common Event Infrastructure (CEl) can be used for the monitoring of business
events that can occur in the applications that run on WebSphere Process Server.

WebSphere Process Server is complemented by WebSphere Integration
Developer, which is a tool for developers to easily develop and deploy business
integration solutions to WebSphere Process Server. WebSphere Business
Modeler can be used to model the business processes for WebSphere Process
Server, and WebSphere Business Monitor can be used to monitor the business
processes that run on WebSphere Process Server.

WebSphere Process Server is based on the J2EE infrastructure and the
WebSphere Application Server platform. It is built on WebSphere Application
Server, Network Deployment.

5.4.2 Architectural overview of WebSphere Process Server

WebSphere Process Server is a BPEL-based business process engine that is
built on an SOA integration platform. The integration platform relies on a uniform
invocation programming model and a uniform data representation model. The
uniform invocation model is called Service Component Architecture (SCA). The
uniform data representation model is called Service Data Object. WebSphere
Process Server provides components that are built over the SCA and grouped
into modules to provide decoupling and the separation of concerns. This model
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allows you to separate the business logic from the integration logic in a clear

fashion.

WebSphere Application Server Network Deployment provides the base runtime
infrastructure for WebSphere Process Server. It provides qualities, such as
clustering, failover, scalability, and security, to WebSphere Process Server.

WebSphere Process Server has three logical layers as illustrated in Figure 5-3:

>

component. The SCA and the business objects provide the universal

invocation and the data representation programming models. The CEI
generates events for monitoring applications that are running on WebSphere
Process Server.

for transformation of business objects and the interfaces.

required for composite applications.

The service components layer provides the functional components that are

The SOA core layer consists of the SCA, the business objects, and the CEI

The supporting services layer provides the components that are necessary

The combination of all the components in WebSphere Process Server and the
development environment provided by WebSphere Integration Developer,
coupled with the usage of WebSphere Adapters and Native Bindings, facilitates
quick development and the deployment of integration solutions.
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Figure 5-3 Components of WebSphere Process Server
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Service-oriented architecture core
The SOA core of WebSphere Process Server provides universal invocation
(SCA) and data-representation (business objects) programming models for the
applications that run on WebSphere Process Server. It also provides monitoring
and management capabilities (CEl) for these applications. See Figure 5-4.

N\
'z Y4 N\ )
. . Business .
Service Business State Business Human
Components Processes Machines Rules Tasks
N\ AN J - J
e Y4 i 3 i
Supporting Mediation || Interface B(u)st,)l% e;s Relation- IDSynamlc
Services (ESB) Maps " ] ships ervice
J L aps )| Selection
SOA Core Service (?omponent Bus_iness Common Event
Architecture Objects Infrastructure
L WebSphere Application Server ND (J2EE Run Time)

Figure 5-4 Service-oriented architecture core layer of WebSphere Process Server

Service Component Architecture

The SCA (Figure 5-5 on page 93) provides an abstraction layer around the
service components. All integration artifacts that run on WebSphere Process
Server are represented as components with well defined interfaces. Within the
SCA, a service component defines a service implementation. All service
components, also called SCA components, have an interface and can be wired
together to form a module that is deployed to WebSphere Process Server. This
capability enables changing any part of the application without changing the
other parts by changing the corresponding SCA component. SCA components
can also interact with other applications on an EIS by using WebSphere
Adapters and Native Bindings. A component within the SCA has an interface (so
that the service can be used or invoked), an implementation, and a reference if
the component wants to use the services of another component.
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Service Data Objects and Business Objects

Data that is exchanged between the components that are running on
WebSphere Process Server is represented by using business objects. A
business object contains a set of attributes that represent the business data, an
action on the data (such as a create or a delete action), and instructions for
processing the data.

Business objects in WebSphere Process Server are based on Service Data
Objects (SDOs). An SDO is a framework for the data application development.
An SDO abstracts the data in a service-oriented way and provides a technology
independent representation of the data. It enables the developers to work with
the data without having to worry about the technology-specific API to access and
use the data.

Business objects include several extensions to SDOs that are important for
integration solutions and are used to further describe the data that is being
exchanged between the SCA components.

Common Event Infrastructure

The CEI within WebSphere Process Server provides event management
services. The CEl provides functionality for generation, propagation, persistence,
and consumption of events that represent service component processes. Events
are represented by using the Common Base Event model, which is a standard,

Chapter 5. Product overview 93



XML-based format that defines the structure of an event. The CEI provides
standard interfaces and services for the applications to create, store, send, and
retrieve events.

WebSphere Enterprise Service Bus

WebSphere Enterprise Service Bus provides the connectivity and the integration
needs of Web service applications and the data. It routes and transforms
messages between the service requestor and service provider. It also transforms
the transportation protocol (for example, SOAP/HTTP to SOAP/JMS) between
the service requestor and the service provider.

Supporting services

The supporting services layer (Figure 5-6) in WebSphere Process Server
addresses the transformation challenges for connecting components and the
external artifacts. Mediation flows, business object maps, relationships, and
selectors form the supporting services layer of WebSphere Process Server and
address the transformation challenges for integrating applications.

e Y N\ )
. Business .
Service Business State Business Human
Components Processes . Rules Tasks
N Machines »
N VAN VAN J
( N ; N :
Supporting Mediation Interface Bg?)ljr;iis Relation- DS@r?/incq:ec
Services i
(ESB) L VELQ Maps ships J_ Selection
Service.Component Business Common Event
SOAC
ore Architecture Objects Infrastructure
WebSphere Application Server ND (J2EE Run Time)

Figure 5-6 Supporting services layer of WebSphere Process Server

Mediation flows

Mediation flows are part of the WebSphere Enterprise Service Bus. They
intercept and modify messages that are passed between existing services and
clients that use those services. A mediation flow mediates or intervenes to
provide functions, such as message logging, data transformation, routing,
automatic retry, and dynamic endpoint selection.
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Interface maps

An interface is a channel through which data is exchanged between components
that run on WebSphere Process Server. Interface maps resolve the differences
between components that have different interfaces and enable them to
communicate.

Business object maps

Business object maps support mapping between the source and the target
business objects. Business object maps support services components within
WebSphere Process Server that transform one business object to another. The
mapping can be a simple copy of a source attribute value to a destination
attribute. Alternatively, it can involve complex transformations to assign a value to
the attribute in the destination business object, based on a value in the attribute
of a source business object.

Relationships

Relationships correlate semantically equivalent business objects that are
represented in different formats. Relationships support services components
within WebSphere Process Server applications that establish an association
between data from two or more data types.

Selectors

Selectors are the supporting services components that provide for the flexibility in
processing service components during run time. A selector takes one invocation
and allows for different targets to be called based on the selection criteria during
run time. Selectors provide the flexibility in business processes to call new
partners without having to change the design of the business process.

Service components

Service components, also called Business Service components, are the type of
SCA components that are optimized for business for example, business
processes, business rules, human tasks, and business state machines. See
Figure 5-7 on page 96.

Chapter 5. Product overview 95



4 Y4 \( )
. . Business .
Service Business State Business Human
Components Processes Machines Rules Tasks
N AN _J\_ ,
e N : aYd -
Supporting Mediation || Interface Bgil_r:;s Relation- DSynamlc
Services (ESB) Maps " ] ships ervice
J\_ aps )_ Selection
Service Component Business Common Event
SOAC
ore Architecture Objects Infrastructure
WebSphere Application Server ND (J2EE Run Time)

Figure 5-7 Service component layer of WebSphere Process Server

Business processes

Business processes are service components that provide the primary means
through which enterprise services are integrated from the business point of view.
A business process is a procedure that an organization uses to achieve a
business goal. A business process consists of a series of tasks (also known as
activities) and the order in which the tasks are executed.

A business process component implements a fully supported Web services
BPEL engine. WebSphere Process Server includes a business process
choreography engine on top of WebSphere Application Server that fully supports
the BPEL specifications and IBM extensions to BPEL, such as the human tasks
and timeouts for activities.

Human tasks

Human tasks are stand-alone service components that can be used to assign
work to employees or to invoke other services. Human tasks can be used to
implement staff activities in business processes that require human interactions,
such as approvals or manual exception handling. WebSphere Process Server
supports dynamic staff assignment and multi-level escalations for human tasks.

Business state machines

The business state machine component in WebSphere Process Server provides
a way to define a business process based on states and events rather than a
sequential business process model.

96 Migrating WebSphere InterChange Server and Adapters to WebSphere Process Server V6.2



Business rules

Business rules are service components that declare a policy or conditions that
must be satisfied within a business. Business rules make business processes
more flexible. By using business rules within a business process, applications
can respond quickly to changing business needs.

5.4.3 Features of WebSphere Process Server

WebSphere Process Server is a combination of the best capabilities of
WebSphere InterChange Server, WebSphere MQ Workflow, and WebSphere
Business Integration Server Foundation. It fully supports SOA and uses
WebSphere Application Server as the underlying platform. The benefits of
WebSphere Process Server include improved flexibility and scalability, as well as
a streamlined development environment and a simplified operational
environment.

WebSphere Process Server supports the following features:

» Business processes that are built on the SOA and that use the Web services
BPEL.

The BPEL is an industry standard specification.

» The SCA, which is the invocation model, describes every integration
component through an interface. The interface is completely decoupled from
the underlying implementation:

— With the SCA, a developer can concentrate on the component
implementation to provide a new service or functionality, without worrying
about the interaction with other components.

— The new service components can then be easily assembled and grouped
into modules, thus enabling a very flexible and encapsulated solution.

» A deployment environment for applications that is developed in WebSphere
Integration Developer

WebSphere Integration Developer is a simplified development tool with visual
editors for component development, assembly, integrated testing, and
deployment.

» Support for human tasks, role-based task assignments, and multilevel
escalations:

— Tasks within a process can be assigned to users for manual completion.
— Task assignments to staff can be based on the role of the staff.
— Tasks that require multilevel approvals can be escalated.
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» Business rules, business state machines, and selectors to dynamically
choose interfaces based on business scenarios:

— With the embedded business rules engine, the user can define the
business rules in the process and design the process based on the
outcome of the execution of business rules.

— By using the business rules engine, the user can dynamically change the
behavior of the business process without having to change the business
process.

— With a business state machine, the business process can be modelled
based on states and transitions (ad hoc) rather than sequential order.

» Abroad reach in integration with the support for WebSphere Adapters, Native
Bindings and WebSphere Business Integration Adapters

A number of WebSphere and WebSphere Business Integration Adapters are
available off the shelf to connect to various EISs.

» The managing and monitoring of events by using the CEl

» Service governance with dynamic runtime lookup and invocation of services if
used in conjunction with WebSphere Service Registry and Repository

» The ability to change business processes with minimal programming skills,
without redeploying the application

» Dynamic endpoint administration that allows administrators to react to
changing business needs by enabling the reconfiguration of service endpoints

» Integration with Tivoli monitoring functionality, including Performance
Monitoring Infrastructure (PMI), Application Response Measurement (ARM),
and support for the Tivoli Composite Application Manager suite of products

» Integrated ESB with prebuilt mediation primitives that increase technical
flexibility and responsiveness and enhance usability, saving time and
development costs

» Architecture built over WebSphere Application Server, Network Deployment
and uses the transaction, security, clustering, and workload management
capabilities of WebSphere Application Server

» Advanced modeling and monitoring of business processes if used in
conjunction with WebSphere Modeler and WebSphere Monitor:

— With WebSphere Modeler, business analysts can develop the process
models along with business measures.

— WebSphere Monitor can be used to monitor the events in the running
processes.
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5.5 WebSphere Adapters

WebSphere Adapters are compliant with Java EE Connector Architecture (JCA)
Version 1.5. JCA is an open standard and a part of the J2EE specification, which
handles EIS connectivity. JCA provides a managed framework. That is, quality of
service (QoS) is provided by the application server, which offers life-cycle
management and security to transactions.

WebSphere Adapters (Figure 5-8) can be imported in the WebSphere Process
Server run time through a resource adapter archive (RAR) file. Resource
adapters in WebSphere Integration Developer are used within the context of an
import or an export. You develop an import or an export with the external service
wizard and, in developing it, include the resource adapter.

An EIS import or EIS export is created with a particular resource adapter. By
using an EIS import, your application can invoke a service on an EIS system. By
using an EIS export, your application on an EIS system can invoke a service that
is developed in WebSphere Integration Developer.

WebSphere Process Server 6.0

JCACCI
Interface | \WebSphere
Adapter

Service
Import

Service
Import

Figure 5-8 WebSphere Adapters

The following IBM WebSphere Adapters are available for WebSphere Process
Server:

IBM WebSphere Adapter for E-mail

IBM WebSphere Adapter for Flat Files

IBM WebSphere Adapter for FTP

IBM WebSphere Adapter for JDBC

IBM WebSphere Adapter for PeopleSoft Enterprise

IBM WebSphere Adapter for SAP Software

IBM WebSphere Adapter for J.D. Edwards EnterpriseOne
IBM WebSphere Adapter for Oracle® E-Business Suite
IBM WebSphere Adapter for Siebel® Business Applications

v
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To illustrate the typical capabilities of the application adapters and technical
adapters, we provide an overview of the WebSphere Adapter for SAP and the
WebSphere Adapter for Flat Files in the following sections.

5.5.1 WebSphere Adapter for SAP

The WebSphere Adapter for SAP software is an application adapter that
connects to SAP systems, by using the SAP Java interface called SAP Java
Connector (JCo). It does so by making calls, modeled as business objects, to the
SAP native interfaces and passing data to and from the SAP system. The
adapter supports SAP integration interfaces, such as BAPI and ALE, as well as
SAP RFC function modules.

The adapter supports outbound processing (from the adapter to the SAP system)
and inbound processing (from the SAP system to the adapter) of events.

Outbound event processing

With outbound support, a client can make calls to the adapter to perform a
specific operation in the SAP system. The client requests a connection, which in
turn is passed from the adapter to SAP.

Outbound event processing, which the adapter supports for the BAPI and ALE
interfaces, consists of the following actions:
1. An SCA component invokes an interaction with SAP.

2. As aresult of the invoked interaction, a business object that represents the
SAP function call is passed from the component application to the adapter.

3. The adapter extracts the elements from the business object, and by using the
metadata information from the business object, recognizes the SAP interface
to use (BAPI or ALE).

4. By using the SAP JCo, the adapter converts the business object data to the
appropriate SAP function call.

5. The adapter executes the function on the destination SAP software system,
sending the event data to SAP.

Inbound event processing

Inbound event processing, which the adapter supports for the ALE interface,
consists of the following actions:

1. The adapter spawns listener threads, acting as an RFC Server.

2. Whenever an event occurs in SAP, the event is pushed to the adapter through
the event listeners.
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3. The adapter can track and recover events in case of an abrupt termination by
using the data source to persist the event state in an event recovery table.
The adapter supports container-managed sign-on and basic authentication.

5.5.2 WebSphere Adapter for Flat Files

WebSphere Adapter for Flat Files enables integration with applications that
provide a basic flat file interface. This adapter can be used with applications that
do not provide programmable or service interfaces, and for which integration at
the data tier is impractical.

This JCA resource adapter facilitates the bidirectional exchange of any type of
text or binary file and provides the following capabilities:

Parses and serializes native data formats to and from SDO

Writes to new files

Appends to or overwrites existing files

Polls a directory and its subdirectories for new files to deliver to the server
Lists, retrieves, and deletes target files in a directory

vyvyVvyyvyy

5.6 WebSphere Process Server bindings

An SCA module can have one or more import or export components as shown in
Figure 5-9 on page 102. An import enables a component reference to invoke a
remote service, while an export exposes a component service outside the
current module.

Each import and export contains a binding definition. A binding describes a
protocol for calling a piece of code. The binding then determines how the import
or export interacts with clients outside the module where the import and export
reside.

Bindings for imports and exports have different purposes. An export binding
describes how that export (or service) is published or made available to clients
outside the module. The kind of binding determines the kind of client that is
supported. For example, a Web service binding makes the service available to
any Web Service-based client, while an SCA binding makes it available to other
SCA modules.

Import bindings tell the SCA runtime processes how to access an external

service. For example, if a service is published with an SCA export binding, an
import with a JMS binding is unable to successfully call it.
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Figure 5-9 WebSphere Process Server Binding examples

In the following sections, we provide an overview of the types of bindings. See
the WebSphere Integration Developer information center for more information at
the following address:

http://publib.boulder.ibm.com/infocenter/dmndhelp/v6r2mx/index.jsp?topi
c=/com.ibm.whit.620.help.basics.doc/topics/cbindings.html

5.6.1 EIS binding

SCA EIS bindings provide connectivity between SCA components and external
systems. This communication is mediated by EIS exports and EIS imports.

Your SCA components might require that data be transferred to or from an
external EIS. When you create SCA modules that require such connectivity, you
must include (in addition to your SCA component) EIS imports, EIS exports, or
both for communication with specific external EISs.

EIS bindings are used mostly to interact with JCA adapters (WebSphere
Adapters).

5.6.2 EJB binding

102

An EJB binding is also known as a stateless session bean binding. WebSphere
Process Server supports only outbound invocation of EJB services. An EJB
import binding facilitates the communication between an SCA service and a
remote stateless session bean.
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5.6.3 Web service binding

A Web service binding facilitates the communication between an SCA service
and an external Web service. A Web service export exposes an SCA service as
a publicly accessible Web service. A Web service import enables a component
reference to invoke a remote Web service. In Web service invocations, because
the native message data format is always in the SOAP format, data conversion is
performed in a standard way without any pluggable data bindings.

5.6.4 HTTP binding

The HTTP binding provides connectivity to HTTP. This connectivity allows
existing or newly developed HTTP applications to participate in SOA
environments. The format handling is taken care of by pluggable data bindings.

5.6.5 JMS binding

A JMS binding allows JMS interactions by using the WebSphere Application
Server default messaging provider, which is based on the Service integration
bus. The format handling is taken care of by pluggable data bindings.

5.6.6 Generic JMS binding

The generic JMS import and export bindings provide connectivity to third-party
JMS 1.1-compliant providers. The operation is similar to that of JMS bindings.
The service provided through a generic JMS binding allows an SCA module to
make calls or receive messages from external JMS systems. The format
handling is taken care of by pluggable data bindings.

5.6.7 WebSphere MQ JMS binding

When WebSphere MQ is acting as a JMS provider, WebSphere MQ JMS
bindings allow interoperation with J2EE applications that are deployed to
WebSphere MQ. WebSphere MQ JMS bindings provide a framework for J2EE
and SOA applications communicating through WebSphere MQ. WebSphere MQ
JMS bindings expose the same model as other JMS bindings. The format
handling is taken care of by pluggable data bindings.
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5.6.8 WebSphere MQ binding

WebSphere MQ bindings expose a model that is more familiar to a WebSphere
MQ audience. WebSphere MQ bindings allow interoperation with native
WebSphere MQ or WebSphere Message Broker applications. In doing so,
WebSphere MQ bindings bring these applications into the SOA framework by
providing mediation between, and communication with, them. The specific MQ
headers, such as RFH, are taken care of by the MQ binding and a specialized
mediation primitive. The format handling is taken care of by pluggable data
bindings. When installing an SCA module that contains WebSphere MQ
bindings, the run time is automatically configured to allow connectivity with
WebSphere MQ. However, the MQ systems administrator must configure the
WebSphere MQ queue managers, because these WebSphere MQ queue
managers are not part of the WebSphere Process Server solution and therefore
are not automatically configured.

5.7 WebSphere Process Server data bindings

104

Data bindings handle the transformation of data that is passed as an SDO in an
SCA-based application and the native format for an EIS J2C adapter, a HTTP
application, or a messaging JMS system. The data binding function handles the
request and response arguments for both inbound and outbound communication.

When an EIS, HTTP, or messaging import is invoked, a data binding is used to
transform the content of an SDO into the native format of the EIS, HTTP, or
messaging system. When the reply (if any) is received from the EIS, HTTP, or
messaging import, the data binding is used to transform the native data format
into an SDO.

Similarly, when an EIS, HTTP, or messaging export is invoked, a data binding is
used to transform the native data format into an SDO. When a reply (if any) is
sent back to the caller, the data binding is used to transform the content of the
SDO into the native format of the EIS, HTTP, or messaging system.
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Figure 5-10 shows a schematic representation of the a WebSphere Process
Server data binding when communicating with an EIS, which is also perfectly
valid for HTTP and Messaging Imports/Exports.

SCA Module

Service Service  F----- » Service \r
= ﬁ# Component |; ------ Import 4 =
Y A 4

Data Binding Data Binding

Figure 5-10 Diagram of WebSphere Process Server data binding

In the following sections, we look at the various types of data bindings.

Note: The information in the following sections is relevant to WebSphere
Process Server Version 6.2. It does not apply completely to former versions of
WebSphere Process Server.

5.7.1 EIS data bindings

Data bindings allow EIS import or EIS export implementation to convert
argument data to the native format that is expected by the J2C. You can define
the data binding implementation class or classes in the import or export files.
DataBinding is the root data binding interface.

For example, the following prepackaged databindings and data format
transformations are available for the E-mail and Flat File adapters:

» For EMail adapter:
— Simple databinding
— Fixed Structure databinding
— Wrapper databinding
» For Flat File adapter:
— Delimited
— Fixed Width
- WTX
— XML
- JSON
— Java Architecture for XML Binding (JAXB)
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More information can be found in each adapter's documentation.

It is also possible to write a custom data binding (based on a
RecordDataBinding, for example, with J2C) or to configure a data binding to take
care of specific formats through a data handler. We describe these custom
options in 5.7.5, “Custom data bindings and data handlers” on page 108.

5.7.2 JMS data bindings

A JMS data binding converts data between the JMS native message format and
the SDO format that is used by SCA. There are built-in JMS data binding
implementations for each of the JMS message formats. JMS data bindings are
used by the JMS, generic JMS, and the WebSphere MQ JMS import/export
bindings.

For example, the following data bindings and data format transformations are
predefined for JMS bindings:

Serialized Java Object
Wrapped bytes
Wrapped stream message
Wrapped map entry
Wrapped object
Wrapped text
Delimited

FixedWidth

XML

SOAP

JSON

JAXB

Atom

WTX

YVVYVYYYVYVYYVYVYVYVYVYYVYY

Alternatively, users can implement a custom data binding that is based on the
JMSDataBinding interface or custom datahandlers.

See the following link for comprehensive information about the JMS data
bindings:

http://publib.boulder.ibm.com/infocenter/dmndhelp/v6r2mx/index.jsp?topi
c=/com.ibm.websphere.wps.620.doc/concepts/cwesb_jmscustombindings.html

106 Migrating WebSphere InterChange Server and Adapters to WebSphere Process Server V6.2


http://publib.boulder.ibm.com/infocenter/dmndhelp/v6r2mx/index.jsp?topic=/com.ibm.websphere.wps.620.doc/concepts/cwesb_jmscustombindings.html
http://publib.boulder.ibm.com/infocenter/dmndhelp/v6r2mx/index.jsp?topic=/com.ibm.websphere.wps.620.doc/concepts/cwesb_jmscustombindings.html

5.7.3 WebSphere MQ data bindings

A WebSphere MQ data binding converts data between the MQ native message
format and the SDO format that is used by SCA. WebSphere MQ data bindings
are used by the WebSphere import/export bindings. There are built-in
WebSphere MQ data bindings and data format transformations for different MQ
message body types:

Delimited

Fixed Width

MQ serialized business object XML
MQ serialized Java object

MQ unstructured binary message
MQ unstructured text message
XML

JSON data binding for MQ

JAXB

Atom

WTX data binding

VVYVYYVYYVYYVYVYVYYY

Alternatively, users can implement custom data bindings that are based on the
MQHeaderDataBinding and MQBodyDataBinding interfaces or custom
datahandlers.

See the following link for comprehensive information about the MQ data bindings:

http://publib.boulder.ibm.com/infocenter/dmndhelp/v6r2mx/index.jsp?topi
c=/com.ibm.wbit.620.help.messaging.doc/topics/cmgdb.htm]

5.7.4 HTTP data bindings

An HTTP data binding converts data between the HTTP message and SDO
format that is used by the SCA. HTTP data bindings are used by the HTTP
import and export bindings.

The following types are prepackaged data format transformations for HTTP:

Delimited
Fixed Width
XML

SOAP

JAXB

JSON

Atom

WTX

Wrapped text
Wrapped bytes

YyVYyVYVYVYVYVYVYYVYY
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See the following link for comprehensive information about the HTTP data
binding and associated built-in data format transformations:

http://publib.boulder.ibm.com/infocenter/dmndhelp/v6r2mx/index.jsp?topi
c=/com.ibm.wbhit.620.help.http.doc/topics/chttpconfig.html

Alternatively, users can implement specific data format transformation logic
using custom datahandlers.

5.7.5 Custom data bindings and data handlers

Users can implement custom data bindings. A data handler can then be used to
work with a data binding. The data handler is not the WebSphere Business
Integration Adapter data handler that comes from the WebSphere InterChange
Server. It is a similar concept, but it is implemented with WebSphere Process
Server technology and APls.

The data binding can delegate the transformation logic to the data handler. That
is, the data binding works as a mediator between the transport-dependent
protocol and the transport-independent protocol of the data handler. The
following data handlers are predefined, but you can also develop custom data
handlers:

Delimited data handler
FixedWidth data handler
XML data handler
SOAP data handler
JSON data handler
Atom data handler

WTX data handler

YyVyVYVYVYYVYY

See the following link for comprehensive information about the WebSphere
Process Server data handlers:

http://publib.boulder.ibm.com/infocenter/dmndhelp/v6r2mx/index.jsp?topi
c=/com.ibm.wbhit.620.help.config.doc/topics/createdh.htm]
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Product feature comparison

Conceptually, WebSphere InterChange Server features supported by
components, such as adapters, business objects, maps, and relationships, are
available in WebSphere Process Server as well. In this way, WebSphere
Process Server extends the functionality of WebSphere InterChange Server.

Although, other features of these two products, including the runtime
architecture, component granularity, and quality of service (QoS), differ greatly.
WebSphere Process Server provides a service-oriented architecture (SOA) run
time and addresses and concepts, such as Service Component Architecture
(SCA) and Business Process Execution Language (BPEL).

In this section, we compare several of the features provided by the WebSphere
InterChange Server and WebSphere Process Server products.

We include the following sections:

» 6.1, “Architecture and design aspects” on page 110
6.2, “Development and testing” on page 111

6.3, “Deployment” on page 112

6.4, “Run time” on page 113

6.5, “Feature comparison summary” on page 119

vvyyy
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6.1 Architecture and design aspects

WebSphere Process Server architecture is an extension of the WebSphere
InterChange Server base. But, it has several key differences and add-ons,
making WebSphere Process Server an overall better architecture-based product.

6.1.1 Server architecture

The WebSphere InterChange Server is based on the standards and
programming model of the Java Platform Standard Edition (J2SE) technologies.
Integration solutions are organized into components, such as collaborations,
adapters, business objects, maps, and relationships, which are organized
together into collaboration objects, each of which manages the execution
required for one or a specific part of an integration usage scenario.

WebSphere Process Server has support for an extremely powerful Java 2
Platform Enterprise Edition (J2EE) environment. WebSphere Process Server is
implemented using the J2EE programming model and is supplied as a collection
of features that execute on the class-leading WebSphere Application Server
software platform. Integration solutions are composed of service components,
such as processes, adapters, interfaces, business objects, interface maps, data
maps, and relationships, which are organized into modules, each of which is built
for one or a specific part of an integration usage scenario.

6.1.2 Programing model

110

The significant change of platform from J2SE to J2EE brings a significant change
to the programming model used to implement integration solutions. The
interaction between components in WebSphere InterChange Server takes place
through the exchange of events or requests performed either over MQ
messaging or over a synchronous distributed request protocol, such as Internet
Inter-Object Request Broker (ORB) Protocol (IIOP). Each component’s interface
definition, that is, the set of message or request types that are acceptable at that
component, is built into the component’s definition in a proprietary manner.

In WebSphere Process Server, all components are defined using the Service
Component Architecture meta-model, which is a formal technique that is
currently being standardized by the Apache Tuscany project. Each component
exposes an abstract interface, which can be defined either as a Java Interface or
as a Web Services Description Language (WSDL) port type. Components are
accessed via the operations defined on these interfaces. The number of types of
interaction, the data types exchanged, and the interaction style involved
(one-way, request-response, and so forth) are wholly defined in the set of
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operations and their signatures. The physical data formats and transport and
access protocols are determined through binding specifications.

WebSphere Process Server has better logical separation of concerns, with
dedicated and specialized components, which enables the user to better
separate business and integration logic.

6.2 Development and testing

The WebSphere Process Server development environment relies on the same
principles as the WebSphere InterChange Server environment:

» Build-time environment tooling that is based on Eclipse
» Embedded test server

WebSphere Process Server brings valuable enhancements, especially regarding
source control and testing.

6.2.1 Source control

In WebSphere InterChange Server, the source control system is not tightly
connected to the WebSphere InterChange Server tooling during development. It
requires separate source control of the WebSphere InterChange Server artifacts.

WebSphere Process Server tooling has support for several source control
systems. WebSphere Integration Developer is based on the Eclipse platform and
the WebSphere Integration Developer artifacts can be used with a source control
(Concurrent Versions System (CVS) or Rational ClearCase) at the component
level.

6.2.2 Testing

WebSphere InterChange Server provides tools, such as the Test Connector, to
speed up the testing process of an interface. But, it lacks other more elaborate
testing features around data pooling and regression testing. Almost always,
testing within the WebSphere InterChange Server environment remains a
manual process.

WebSphere Process Server has better facilities for build and test automation. It
has much better management and sharing of test data, has the ability to test any
scope of the components (individual or multiple modules) and the ability to
perform automated regression testing. The data can be saved in a data pool
within WebSphere Integration Developer (WID). It also provides the ability to
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share the data pool for input and output by saving the data in a file in a directory
for the component test. This approach accelerates testing by being able to share
test data in multiple tests and automatically compare results. The Test Client
within WID has the ability to import test data from a file, XML, or an HTTP link.
For Web Services testing, a SOAP message can be imported or stripped out of
the http message. You can create the test values using the XML Editor so that
you can edit the SOAP header and body and import data in any format. A full
XML Editor is included in the test client, which allows you to Format,
Find/Replace, Copy/Paste, and perform Syntax validation.

6.3 Deployment

WebSphere Process Server and WebSphere InterChange Server differ greatly
regarding the deployment model due to the underlying infrastructure on which

they rely: J2SE for WebSphere InterChange Server and J2EE for WebSphere

Process Server. We outline the major differences in the following sections.

6.3.1 Packaging and deployment model

In WebSphere InterChange Server, you create integration components in a
library in your local file system and deploy them to a WebSphere InterChange
Server instance to make them executable. When components are deployed to
the server, the server run time is updated so that they can be used immediately.
You can use either the System Manager graphical interface or the repos_copy
command-line interface to deploy a package of integration components. To use
the repos_copy command-line interface for this task, you must first create a
packaged JAR file.

In WebSphere Process Server, there are flexible ways of packaging and
deploying the modules. You can design monolithic modules or decide to have a
finer-grained design by separating business logic from integration logic, for
example. After your modules are designed, they become Enterprise Application
Archives (EARSs) to be deployed into deployment targets. A deployment target
can be a server or a cluster.

6.3.2 Inter-environment deployment

WebSphere InterChange Server provides a feature called Deployment
Descriptor. In WebSphere InterChange Server, deployment time properties are
those properties of an artifact that are configured at the time of deployment,
rather than at design time. System Manager allows you to specify deployment
time properties specific to a server. When an artifact is deployed to a server,
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System Manager applies the deployment time properties for that artifact before
deploying it. You can also copy the properties of an artifact to more than one
server, which keeps you from having to keep track of all the properties of the
various components for the separate servers.

There is no direct equivalent feature in WebSphere Process Server. However,
using scripting, you can use environment variables and promotable properties to
reach an equivalent level of service for inter-environment deployment automation
needs.

6.3.3 Versioning

Versioning support does not exist in WebSphere InterChange Server, whereas
WebSphere Process Server supports versioning at several levels, including
Modules and Service Component Architecture (SCA), Business Process
Execution Language (BPEL), and Human Tasks.

In WebSphere Process Server, you can specify the Module versioning using the
version scheme set in the dependencies editor for the SCA modules and libraries
so that, at run time, multiple versions of SCA modules can exist. You can use the
version number to differentiate the components so that you can use a specified
version number for SCA imports and Endpoint Lookup Primitive Library
references. You can develop and deploy one or more versions of a module and
its artifacts into the runtime environment for use by specific clients.

Just as a a module can have a version number, so can the SCA import and
export bindings in a module. SCA bindings inherit their version information from
the module with which they are associated. Although, SCA bindings are the only
binding type that can be versioned. Libraries can also be versioned. Modules that
use a library have a dependency on a specific version of that library, and libraries
can also have dependencies on specific versions of other libraries.

WebSphere Process Server also supports versioning of Human Tasks and
Business Processes based on the valid-from date.

6.4 Run time

WebSphere Process Server and WebSphere InterChange Server differ greatly
regarding the runtime model mainly due to the underlying infrastructure on which
they rely: J2SE for WebSphere InterChange Server and J2EE for WebSphere
Process Server. We outline the major differences in the following sections.
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6.4.1 High availability and clustering

114

To satisfy a service level agreement (SLA) for a service, availability needs to be
built in while designing a solution. High availability (HA) is used to describe a
system that can detect a failure of any component of the system and to react to it
automatically within a matter of a few minutes. To the user, a system with high
availability will continue to operate, even after a brief delay.

A cluster is a grouping of two of more interconnected systems that are viewed
and used as a single system resource. Clustering solutions provide the prevalent
mechanism to achieve high levels of availability.

The availability of the WebSphere InterChange Server system is built on an
external hardware and software clustering solution. For WebSphere InterChange
Server, HA is available on the following operating systems:

» For UNIX®-based systems: Sample scripts with a readme file are provided as
part of an IBM SupportPac, for example, IBM High Availability Cluster
Multi-Processing for AIX® (HACMP™).

» Windows 2000: Refer to The System Installation Guide for Windows, which is
available at this Web site:

ftp://ftp.software.ibm.com/software/websphere/integration/wicserver/
Tibrary/doc/wics43/pdf/installation_windows 30sept04.pdf

This guide provides a set of instructions to set up HA using Microsoft Cluster
Server (MSCS) software. An IBM Category 2 SupportPac provides dynamic
link library (.d11) files for use with MSCS.

All clustering approaches provide various mechanisms to define resources that
are going to be managed by the HA clustering software. For the remote
environment, you can create an exact replica in the hardware and software of the
original production environment. All releases of software to the production
environment can also be performed on the remote environment. In the event of
failover to the remote server, the status of the production WebSphere
InterChange Server environment’s transactional data must be synchronized with
the remote system. Also, a backup strategy needs to be in place for backing up
the WebSphere InterChange Server repository and queues (including adapter
queues).

The WebSphere InterChange Server HA solution is a somewhat complex
solution and requires additional steps outside of the WebSphere InterChange
Server stack to achieve true HA service.

WebSphere Process Server provides many ways to use clustering techniques to
achieve availability. WebSphere Process Server includes innate HA based on
the capabilities of the underlying WebSphere Application Server server. It also

Migrating WebSphere InterChange Server and Adapters to WebSphere Process Server V6.2


ftp://ftp.software.ibm.com/software/websphere/integration/wicserver/library/doc/wics43/pdf/installation_windows_30sept04.pdf
ftp://ftp.software.ibm.com/software/websphere/integration/wicserver/library/doc/wics43/pdf/installation_windows_30sept04.pdf

allows several clustering topologies to support HA configuration, such as Golden
Topology.

A WebSphere Process Server cluster is a logical collection of WebSphere
Process Servers configured to perform the same task. The member servers can
be distributed across one or more nodes in any configuration. In a WebSphere
Process Server Network Deployment (ND) environment, you can cluster your
applications so that the applications are protected from the failure of a single
server for HA or distribute the workload of the applications across a number of
equivalent servers for work load balancing. It supports both vertical and
horizontal clustering, with a deployment manager for the management and
configuration. In a vertical cluster, multiple application servers are placed onto
the same node in order to better utilize the available resources. In a horizontal
cluster, multiple application servers are distributed across nodes in order to
utilize more physical resource.

Overall, WebSphere Process Server offers a solid base for clients to build a
scalable and highly available application environment.

6.4.2 Transactionality

In WebSphere InterChange Server, collaboration can be made transactional so
that the data modifications can be rolled back. Like database transactions,
transactional collaborations are all-or-nothing operations: Either the entire
collaboration succeeds or the entire collaboration fails. In addition, a
transactional collaboration can detect and react to data isolation violations that
might compromise the logic of its data operations. Transactional collaborations
are based on the principles established in database transactions and two-phase
commit protocols. A transactional collaboration executes under the control of the
WebSphere InterChange Server’s transaction service, which controls execution,
rollback, and isolation checking.

Collaboration’s transaction level determines the mechanisms by which the
system executes the scenarios in the collaboration. A collaboration template’s
Minimum Transaction Level property determines whether the collaboration is
transactional, and applies to all of its scenarios. All collaboration objects created
from a template inherit its minimum transaction level.

Collaboration becomes transactional at the development phase, when its
developer determines whether the collaboration requires transactional execution.
If it does, the developer adds compensation steps to the scenarios in the
template and specifies the collaboration’s transaction level. Every collaboration
has one of the following transaction levels: None, Minimal Effort, Best Effort, or
Stringent.

Chapter 6. Product feature comparison 115



As specified in the migration notes, there is no direct mapping of the levels of
transaction between WebSphere InterChange Server collaborations and
WebSphere Process Server BPEL. Therefore, during the migration, the
transaction level specified in the WebSphere InterChange Server collaboration is
ignored and the default BPEL transaction level will be used in the migrated
application. You need to understand BPEL transactions and adjust your migrated
applications accordingly to get the desired functionality.

6.4.3 Compensation

A WebSphere InterChange Server’s transactional collaboration rolls back if it
encounters an error that stops its execution. For rollback to be successful, each
scenario must have compensation specified for each sub-transaction step. The
transactional collaboration uses the compensation defined for its
sub-transactions or Service calls to perform the actual rollback. A Service call is
an operation in which the collaboration sends a request that causes a
transactional data change in an application data store.

Compensation is a logical undo action. That is, if execution of a collaboration
object fails; it causes rollback of the previously executed operations. When
rollback occurs, the collaboration runtime environment steps backward through
the path of execution, executing a compensation step for every normal step that
has already executed and that has compensation defined. Rollback thereby
logically returns data to the state that it was in before the transactional
collaboration started to execute.

In WebSphere InterChange Server, compensation is supported for both
synchronous service calls and asynchronous outbound service calls. If the
collaboration is transactional, and if the verb for this service call requests a data
modification, you can specify the compensation operation that rolls back the
regular service call. You can define the compensation by clicking the
Compensation property check box.

Compensation in WebSphere Process Server differs from the compensation
techniques that are used in WebSphere InterChange Server. In WebSphere
Process Server, there are two ways in which you can compensate a business
process. The two options are compensation pairs and compensation handler:

» Compensation pairs

Compensation pairs are the original properties of each of the individual parts
of a business process. These properties are saved so that they can be
restored if the process cannot be committed and must be rolled back. The
original status of the activity is stored in an operation and its value in a
variable.
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» Compensation handler

A compensation handler is a series of isolated activities that are associated
with an activity within a business process. The activities within a
compensation handler will only run when a fault is thrown, and after the
parent activity has already been committed. The goal of a compensation
handler is to return a failed process to a balanced state.

After migration, evaluate the new types of compensation offered by WebSphere
Process Server and choose the type that best suits your application.

6.4.4 Event Sequencing

In WebSphere InterChange Server, Event Sequencing is an assurance that the
server provides that collaboration processes multiple events that relate to the
same business object one at a time and in the same order in which the events
arrive. If multiple events have the same business object type and key values, the
server queues them and delivers them in order of arrival. Only events with the
same key values are sequenced. Events with different keys continue to be
processed in parallel.

Due to the inherent support for Event Sequencing in WebSphere InterChange
Server, extremely little administrative work is required on the part of the
collaboration template developer to take advantage of the Event Sequencing
feature. The minimal work that is required involves toggling the
ControllerEventSequencing property of a given connector to true or false.

WebSphere Process Server implements Event Sequencing in a finer grained
way. Instead of delegating the function of Event Sequencing to the server
globally, the components within a module can be set up individually to enforce
Event Sequencing. Event Sequencing is supported only for components that are
invoked using the asynchronous invocation style. In a Network Deployment (ND)
environment, Event Sequencing requires that there is only one active messaging
engine per cluster. For an ND environment with servers that are not in a cluster,
Event Sequencing requires that each server has an active messaging engine.

6.4.5 Flow control

WebSphere Process Server currently lacks direct equivalence for several of the
finer grained features controlling critical aspects of non-functional execution
behavior. One of the major examples is flow control, which allows WebSphere
InterChange Server to work in a store and forward mode. Flow control is only
supported in WebSphere Process Server as an additional design feature of the
interface.
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6.4.6 Security

The security of messages and business data on a system is critical. In
WebSphere InterChange Server, building a secure system is based on the
system infrastructure security configurations. Securing data in any system
includes three security services: authentication, message integrity, and privacy.
Authentication involves verifying that someone is who they claim to be.
Authentication governs access control, which restricts access to parts of the
system based on who the authenticated user is and what permissions the user
has been granted. Message integrity ensures that the data has not been
modified. Privacy ensures that only authorized users can view data. Integrity,
privacy and authentication can be accomplished with encryption, while Role
Based Access Control (RBAC) can be accomplished by setting up user IDs and
passwords.

For data security, messages can be encrypted in the message layer. In
WebSphere InterChange Server, data is secured from the moment it leaves a
source adapter, through its journey into the WebSphere InterChange Server,
right up until it reaches a destination adapter. Critical to any secure system is
endpoint verification. In order to use end-to-end privacy to protect your
messages, you must activate it in the appropriate configuration file. End-to-end
privacy can be turned on or off for each adapter.

Administrative security is provided by the supported RBAC authentication
capability. This feature provides the ability to authorize permissions for users
accessing the system using roles. Roles can easily be defined by the
Administrator and assigned to a group of users, restricting access to key
components only to verified users. Roles can be assigned along functional
associations, which greatly reduces the administrative burden. Assigning a role
to a user or users allows them to access only the components of the system that
are included in the role definition.

WebSphere Process Server Security is based on the underlying powerful
WebSphere Application Server Security architecture. The J2EE layer security
provides role-based access control for applications. WebSphere Application
Server provides a security infrastructure and mechanisms that protect sensitive
J2EE resources and administrative resources. WebSphere Application Server
security is broken down into three components:

» Application security
» Administrative security
» Java 2 security

Application security provides application isolation and requirements for
authenticating users and controlling their access to the applications in the
environment. It provides authentication and access control with a single sign-on
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(SSO) solution. Authentication includes HTTP Authentication, Web services
Security (WS-Security), Java Authentication and Authorization Service (JAAS),
and Secure Sockets Layer (SSL) client authentication.

Administrative security represents the security configuration that affects the
entire security domain. The security domain consists of all the servers that are
configured with the same user registry realm name. The basic requirement for a
security domain is that the access ID returned by the registry from one server is
the same access ID as that returned from the registry on any other servers within
the same security domain.

Java 2 security provides a policy-based, fine-grained access control mechanism
that increases overall system integrity by checking for permissions before
allowing access to certain protected system resources. Java 2 security guards
access to system resources, such as file I/O, sockets, and properties. J2EE
security guards access to Web resources, such as servlets, JavaServer™ Pages
(JSP™) files, and Enterprise JavaBeans (EJB) methods.

6.5 Feature comparison summary

We provide a list of comparative elements regarding product features in three
cases:

» WebSphere Process Server provides equivalent capability as WebSphere
InterChange Server

» WebSphere Process Server provides better capability than WebSphere
InterChange Server

» WebSphere Process Server does not provide equivalent capability as
WebSphere InterChange Server

6.5.1 Functional gaps closed with WebSphere Process Server 6.2

These gaps have been closed:

» Direct migration to JCA/Native binding counterparts is available for some
WebSphere Business Integrator Adapters.

» All technical WebSphere Business Integrator Adapters are supported through
standard migration tooling in WID.

» WebSphere Business Integrator Data Handler migration is supported through
the Heritage API.

» Basic WebSphere Business Integrator Data Handlers have WebSphere
Process Server counterparts (Fixed Width and Delimited).
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WebSphere Process Server Native support for COBOL copy books
(eliminated the need for third-party mapping, that is, Complex Data Handler)

Event Sequencing at the edge (Java Message Service (JMS) export)

Integration Logic at the Edge (WESB Mediation support for Gateway pattern,
Service Invoke, Retry, and Fan-out/Fan-in)

Auto-mapping and Reverse Mapping in BO Maps

6.5.2 WebSphere Process Server features superior to WebSphere
InterChange Server features

These WebSphere Process Server features are superior:

>

WebSphere Process Server provides superior architecture features:

— Innate HA
— Better separation of concerns
— Very powerful J2EE environment

Better Web Service support

Better messaging (JMS/MQ) integration

Adapters much more efficient (less memory) and more manageable
More automatable administration with scripting

More automatable procedures for build/test/deploy

Programming model (and tools) are finer grained

Strategic product, which covers both Integration and BPM spaces

6.5.3 WebSphere InterChange Server features still superior to
WebSphere Process Server features

These WebSphere Interchange™ Server features are still superior:

>

There is no equivalent to WBIA remote connector agent capability with JCA
adapters.

WebSphere Process Server lacks flow control:

— Controller Store and Forward (for J2C Adapters)
— Poll period and quantity for bindings
— Overall flow control (thresholds)

WebSphere Process Server lacks certain administration capabilities.
No RBAC at the component level.
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» Administration capabilities in WebSphere Process Server are coarse-grained

The WebSphere Process Server administrative console does not provide a
solution view today (modules aggregated as end-to-end flows).

Chapter 6. Product feature comparison 121



122 Migrating WebSphere InterChange Server and Adapters to WebSphere Process Server V6.2



Server component upgrade

In this chapter, we focus on the upgrade path for the server artifacts, from
WebSphere InterChange Server to WebSphere Process Server. First, we review
the major technical characteristics of the server migration. Then, for each
WebSphere InterChange Server artifact type, we explain the equivalent concept
in WebSphere Process Server. We conclude with the major benefits and
limitations of the upgrade.

This chapter is complemented with Chapter 8, “Adapters and data handlers
upgrade” on page 131, which focuses on the adapters and data handlers.
Chapter 9, “Migration implementation approach” on page 151 progresses to the
solution perspective and analyzes the possible migration paths.

We include the following sections:

» 7.1, “Overview of the upgrade” on page 124
» 7.2, “Component mapping” on page 125

» 7.3, “Benefits” on page 128

> 7.4, “Limitations” on page 129
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7.1 Overview of the upgrade

WebSphere InterChange Server and WebSphere Process Server are separate
products that induce certain constraints for the migration path. In the following
sections, we describe the major factors to consider.

7.1.1 Planning

Because WebSphere Process Server brings many new concepts and covers a
larger scope than Enterprise Application Integration (EAIl), implement the
migration through a dedicated project. Through such a project, you can assess
the right scope for migration and prepare it properly from more than a technical
point of view. See Chapter 4, “Migration planning” on page 33 for
recommendations about project planning.

7.1.2 Server migration constraints

Because the runtime architectures for the two products differ, there is no “in
place” migration of a given WebSphere InterChange Server running
environment. Therefore, the following constraints exist:

»

No standard migration support exists for WebSphere InterChange Server
runtime data, such as unresolved flows and long-lived business processes
(LLBPs). The only supported way to handle runtime data is to let the
corresponding flows terminate in the WebSphere InterChange Server
environment.

No standard migration support exists for the WebSphere InterChange Server
system configuration. The only supported way to handle system configuration
migration is to redo the configuration steps in the new WebSphere Process
Server environment, for example, server tuning parameters, server security
settings, and so on.

No standard migration support exists for WebSphere InterChange Server
monitoring, scripting, and deployment procedures.

For the server artifacts, the supported migration path is to upgrade them in
the new build time and then deploy them into the new run time. The
WebSphere InterChange Server artifacts cannot run directly in the new run
time.

Sometimes the migrated components or their equivalent in the new run time
do not provide exactly the same level of service, runtime behavior, or
performance.
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For those reasons, you must go through the usual project life cycle, from
development to test and production. The migration life cycle requires you to
migrate the artifacts, set up the new production platform and deployment
procedures, and ensure that the new production environment can host the
migrated applications with a satisfactory quality of service (QoS).

7.1.3 Server artifact migration

In 7.2, “Component mapping” on page 125, we describe how you can convert
WebSphere InterChange Server components into equivalent WebSphere
Process Server components. Be aware that an artifact perspective is not
sufficient to assess the overall upgrade path.

Ensure that you read Chapter 8, “Adapters and data handlers upgrade” on
page 131 and Chapter 9, “Migration implementation approach” on page 151,
because this information is mandatory in order to understand the migration
implementation path.

7.2 Component mapping

There is an architectural difference between WebSphere InterChange Server
and WebSphere Process Server. WebSphere Process Server is built by keeping
the best features of WebSphere InterChange Server and by including industry
standards, such as service-oriented architecture (SOA) and Business Process
Execution Language (BPEL).

Certain concepts of the WebSphere InterChange Server have straightforward
equivalents in the WebSphere Process Server, but others do not. In Table 7-1 on
page 126 and Table 7-2 on page 127, we list the artifacts in WebSphere
InterChange Server, the possible equivalents in WebSphere Process Server,
and what is supported by the standard migration tools.

For more information: For information about the standard migration tools,
see Chapter 10, “Overview of migration tools” on page 179.
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Table 7-1 Mapping the most usual WebSphere InterChange Server components

WebSphere InterChange
Server artifact

WebSphere Process
Server artifact or
concept

Support from the migration tools for
WebSphere Process Server V6.2

Business objects

Business objects or
Service Data Objects
(SDOs)

The migration tool generates two SDOs
(BusinessGraph and BusinessObject) per
WebSphere InterChange Server business
object.

Maps

Business object maps

The migration tool generates two business
object maps per WebSphere InterChange
Server map.

Relationships

Relationships

The migration tool generates relationship
definitions and a Jython script to reuse
existing WebSphere InterChange Server
relationships.

Collaboration templates

BPEL processes

Mediation flow
components

The migration tool generates BPEL.

Collaboration objects

No directly equivalent
feature

The migration tool creates a process module
that contains the BPEL and other Service
Component Architecture (SCA) components,
such as interface maps, and SCA wiring.

Collaboration object group

No directly equivalent
feature

Partial. The migration tool generates one
module per collaboration. Modules are to be
wired together manually.

WebSphere Business
Integration Adapter

J2EE Connector
Architecture (J2C) adapter

Depending on the type of WBI adapter, the
migration tool creates a module that contains

definition a JMS binding (to reuse the WBI adapter) or
WebSphere Process a Native binding (MQ/JMS/HTTP/EJB). The
Server native binding migration tool also generates Mediation Flow
(Web service, Java Components to provide integration logic
Message Service (JMS), around the adapter. If a J2C adapter is
HTTP, and EJB) available to replace the WBI adapter, the tool
allows you to proceed with the upgrade
(JDBC, JText, EMail, SAP, and PeopleSoft
are currently supported).
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Mapping collaboration templates to BPEL processes: It can be tempting
to map WebSphere InterChange Server collaboration templates to
WebSphere Process Server BPEL processes only. However, Mediation Flow
Components can be the better choice here. See Chapter 9, “Migration
implementation approach” on page 151 for more information.

Table 7-2 describes less usual artifacts.

Table 7-2 Artifact mapping for other less common WebSphere InterChange Server components

WebSphere
InterChange
Server artifact

WebSphere Process Server artifact or
concept

Support from the migration tools for
WebSphere Process Server V6.1

DB connection
pools

JDBC data sources

The migration tool generates a Jython
script that is able to create the relevant
JDBC data sources. See the following
link for more information.

Scheduler

Scheduler

The migration tool generates a Jython
script that is able to create Scheduler

entries. See the following link for more
information.

Server access

No equivalent feature. Must be replaced

No support.

interface with another technology, such as Web

services
Access EJB Any synchronous invocation mechanism | Yes, based on new Access EJB
Clients implementation and custom Selector,

with manual rework. See the following
link for more information.

DynamicSend Selector Yes, based on custom Selector, with

API Dynamic endpoint in Mediation Flow manual rework. See the following link for
Component (MFC) more information.

FailedEvent API | No equivalent feature No

Benchmark No equivalent feature No

Business object | Technical monitoring or business No

probe

monitoring. Monitoring can be based on
logging or Common Event Infrastructure

(CE)).
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More information: See the WebSphere Process Server information center at
the following address for details about specific aspects of the standard
migration tools:

http://publib.boulder.ibm.com/infocenter/dmndhelp/v6r2mx/index.jsp?t
opic=/com.ibm.websphere.wps.620.doc/doc/rmig_post _cons_wics.html

To complement the previous build-time aspects, Table 7-3 lists other features that
are available in WebSphere InterChange Server and their equivalent features in
WebSphere Process Server.

Table 7-3 Other WebSphere InterChange Server features compared to WebSphere Process Server

Feature of WebSphere Equivalent feature in WebSphere Process Server
InterChange Server

Long-lived business process Long running BPEL. Supported by the standard migration tools.
Event Sequencing Process Server Event Sequencing, which is slightly different from

WebSphere InterChange Server Event Sequencing. Supported by
the standard migration tools.

Failed event manager Failed Event Manager is the equivalent feature. It supports regular
failed events as well as BPEL failed instances and SCA exception
queues. It brings new capabilities, such as changing the message
payload before resubmission. There is no support from the
standard migration tools to upgrade unresolved flow instances.

Administration using System Administrative console and wsadmin command-line capabilities,
Manager and scripts which are quite different from WebSphere InterChange Server
System Manager and scripts. There is no support from the
standard migration tools to upgrade existing scripts or
administrative procedures.

7.3 Benefits

WebSphere Process Server provides the following benefits, compared to
WebSphere InterChange Server:

» WebSphere Process Server is a robust platform based on WebSphere
Application Server, Network Deployment, which allows native clustering for
high availability and load balancing.

» WebSphere Process Server provides more capabilities to automate
administration procedures (using wsadmin command line).
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» WebSphere Adapters and Native Bindings are embedded in the server and
require a smaller memory footprint compared to WebSphere Business
Integration Adapters.

» WebSphere Process Server implements a superior architecture built over
standards and SOA.

» WebSphere Process Server brings enhanced support for Web services.

» WebSphere Process Server brings enhanced support for messaging with the
help of bindings support for WebSphere MQ and JMS.

» WebSphere Process Server supports human intervention in the business
process.

» WebSphere Process Server supports dynamic runtime change of service
endpoints (late binding).

7.4 Limitations

WebSphere InterChange Server has the following native capabilities that do not
have counterparts in WebSphere Process Server:

» Flow control

In WebSphere InterChange Server, flow control is a configurable service that
you can use to manage the flow of connector and collaboration object
queues. You can set it up at the system-wide level, connector level, and
collaboration level. There is no similar capability in WebSphere Process
Server.

» Fine-grained administration capabilities

In the WebSphere InterChange Server, you can change the status of
individual components, such as collaborations, maps, and connectors. For
example, you can pause a collaboration or a connector. Because the
component model is different in WebSphere Process Server, the
administration capabilities are more coarse-grained (at the application level
generally, except for BPEL components). Also, the pause functionality does
not exist in WebSphere Process Server.
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Adapters and data handilers
upgrade

In this chapter, we focus on the upgrade path for the WebSphere Business
Integration Adapters and WebSphere Business Integration data handlers. First
we provide an overview of the various adapter types and the equivalent concepts
in WebSphere Process Server. Then we provide more details about the upgrade
path for each type of adapter and the data handlers. We conclude with the major
benefits and limitations of the upgrade.

This chapter complements Chapter 7, “Server component upgrade” on

page 123, which focuses on the server artifacts. Chapter 9, “Migration
implementation approach” on page 151 returns to the solution perspective and
synthesizes the possible migration paths.

We include the following sections:

8.1, “Overview of WebSphere Business Integration Adapters” on page 132
8.2, “Adapter types” on page 134

8.3, “Adapter mapping” on page 134

8.4, “Equivalence of adapter functions” on page 136

8.5, “Upgrade paths” on page 137

8.6, “Benefits” on page 148

8.7, “Limitations” on page 149
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8.1 Overview of WebSphere Business Integration
Adapters

132

Adapters provide connectivity between the integration broker and a specific
Enterprise Information System (EIS) or technology. WebSphere Business
Integration Adapters can be used in conjunction with various IBM integration
brokers, such as the WebSphere InterChange Server.

Because WebSphere Process Server can use the WebSphere Business
Integration Adapters, there are two options to upgrade a WebSphere Business
Integration Adapter:

» Keep the WebSphere Business Integration Adapter, which is illustrated in

Figure 8-1.
D >
EIS Adapter oKe Adapter EIS
A y
A 4
Data Handler Data Handler
N\ J - J
Y Y
Inbound Outbound

Figure 8-1 WebSphere Business Integration Adapters overview
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» Upgrade the WebSphere Business Integration adapter to either a Java 2
Platform, Enterprise Edition (J2EE) Connector Architecture (J2C) Adapter or
a WebSphere Process Server binding, depending on the specific adapter
type. This approach is illustrated in Figure 8-2.

WebSphere
Business
Integration
Adapters
J2EE Connector Architecture Adapters WebSphere Process Server Bindings
WebSphere Custom EJB WebServices JMS and MQ HTTP
Adapters Resource Binding Binding Bindings Binding
Adapters

Figure 8-2 Upgrade paths for WebSphere Business Integration Adapters

In this chapter, we explain the adapter upgrade considerations and provide a
detailed description of the possible adapter upgrade paths. You must carefully
evaluate the upgrade paths that are described in this chapter for each
WebSphere Business Integration Adapter in your Business Integration project.
By performing this evaluation, you can determine if an upgrade to a more optimal
solution is appropriate.

Each WebSphere Business Integration Adapter has a predefined upgrade path.
The upgrade path depends on the following key factors:

» The type of WebSphere Business Integration Adapter
» The availability of upgrade solutions
» Support of the features that you require

In the remaining sections in this chapter, we describe the adapter types, adapter
mappings, and functionally equivalent adapters. We follow this discussion by
high-level descriptions of the upgrade paths, a summary of upgrade
considerations, and best practices.
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8.2 Adapter types

WebSphere Business Integration Adapters can be classified into one of two
categories:

» Application adapters are designed to interface with a specific API for a
specific version of an EIS.

» Technology adapters are designed to support a standard technology interface
to any EIS that supports the same interface.

Application adapters are typically upgraded to a corresponding J2C-based
adapter. These adapters are provided by IBM, in the form of WebSphere
Adapters, or written by the user or Independent Software Vendor (ISV) by using
the WebSphere Adapter Toolkit. Technology adapters are typically upgraded to
corresponding WebSphere Process Server native bindings that are provided by
WebSphere Process Server or WebSphere Enterprise Service Bus.

In all cases, where an appropriate J2C adapter or WebSphere Process Server
binding does not exist, you have the option to continue using WebSphere
Business Integration Adapters (or custom adapters) by using the migration
runtime support that is provided in WebSphere Process Server.

8.3 Adapter mapping

WebSphere Business Integration Adapters can be upgraded to WebSphere
Adapters or WebSphere Process Server bindings. The general rule is that
WebSphere Business Integration application adapters can be upgraded to
WebSphere Adapters, while WebSphere Business Integration technology
adapters can be upgraded to WebSphere Process Server bindings. However,
there are always exceptions to the rules. The tables in this section specify the
correlation between WebSphere Business Integration Adapters and their
upgrade counterparts.
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Table 8-1 provides a correlation between specific WebSphere Business
Integration Adapters and WebSphere Adapters.

Table 8-1 Adapter to adapter correlation

IBM WebSphere Business Integration Adapter for | WebSphere Adapters for
mySAP™.com® SAP Software

PeopleSoft PeopleSoft

Siebel Siebel

Java Database Connectivity (JDBC) JDBC

Oracle Applications Oracle E-Business

JD Edwards® JD Edwards

JText Flat Files or FTP

E-mail E-mail

Table 8-2 provides the correlation between specific WebSphere Business
Integration Adapters and WebSphere Process Server bindings.

Table 8-2 Adapter to binding correlation

WebSphere Business Integration WebSphere Process Server

Adapter for binding type

MQ MQ Java Message Service (JMS) or MQ
JMS Internal JMS, MQ JMS, or generic JMS
Web services Web services or HTTP

Enterprise JavaBeans (EJB) EJB (or Web services)

HTTP HTTP
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Note: If you use the WebSphere Business Integration Adapter for WebSphere
MQ, you can replace it with MQ JMS or MQ binding in WebSphere Process
Server, depending on your specific needs.

If you use the WebSphere Business Integration Adapter for Java Message
Service (JMS) with WebSphere MQ, the preferred method is to use the MQ
JMS binding in WebSphere Process Server. Starting with WebSphere
Process Server Version 6.2, support is available in the Migration Wizard for
third-party JMS providers through the generic JMS binding and also the
internal JMS binding.

Table 8-3 summarizes the possible options to cover other cases.

Table 8-3 Other cases

Situation Possible options

No WebSphere Adapter counterpart | » Keep the current WebSphere Business

exists for the current WebSphere Integration Adapter.

Business Integration Adapter. » Get a WebSphere Adapter from an ISV.
» Develop a custom WebSphere Adapter.

You have developed a custom > Keep the current WebSphere Business

WebSphere Business Integration Integration Adapter.

Adapter. » Develop a custom WebSphere Adapter.

8.4 Equivalence of adapter functions
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In addition to the benefits of J2C adapters over WebSphere Business Integration
Adapters, generally WebSphere Adapters provide a broader set of features than
their WebSphere Business Integration Adapter counterparts. However, it is
important to familiarize yourself with the feature set of the WebSphere Adapters
that you intend to use so that you can identify any potential issues before you
begin the upgrade process.

WebSphere Adapters are constantly being updated to provide the broadest
possible range of features and functionality. You must ensure that the features
and functions on which you rely for your business integration scenarios are
supported by the appropriate WebSphere Adapters. You can find this information
in the relevant adapter user guide at the following Web address:

ftp://ftp.software.ibm.com/software/websphere/integration/wsa/library/p
df620
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Note: The full functional equivalence between WebSphere Business
Integration Adapters and WebSphere Adapters is reached with Version 6.2 of
WebSphere Adapters. However, investigate the exact capabilities for each
target WebSphere Adapter, because there are always slight differences. Also,
if you plan to use an older version than 6.2 for a WebSphere Adapter, make
sure that it supports the functionality that you require.

8.5 Upgrade paths

There are three primary upgrade paths for WebSphere Business Integration
Adapters. Based on the adapter type, the adapter mapping, and the functional
equivalence provided in the previous sections, you can use one of the following
upgrade paths:

» Implementing a WebSphere Business Integration Adapter with WebSphere
Process Server

» Upgrading a WebSphere Business Integration Adapter to a WebSphere
Adapter

» Replacing a WebSphere Business Integration Adapter with a WebSphere
Process Server binding

For completeness, you might have to investigate the following two additional
upgrade options:

» Replacing a WebSphere Business Integration Data Handler with WebSphere
Process Server data binding

If you upgrade a WebSphere Business Integration technology adapter to
either a WebSphere Adapter or WebSphere Process Server binding, you
generally have to handle the task of transforming data from the native format
to (and from) business objects. In WebSphere Business Integration, this task
is performed by using a Data Handler. In WebSphere Process Server, this
task is performed by using data bindings.

» Writing a J2C adapter by using the WebSphere Adapter Toolkit

The WebSphere Adapter Toolkit allows you to develop J2C adapters to meet
your unique business requirements. The toolkit helps you to create either a
basic Java EE Connector Architecture (JCA) 1.5 adapter or an adapter that
uses the additional capabilities of the Adapter Foundation Classes that are
used by WebSphere Adapters.

We describe each of these paths in this section. In addition, read Chapter 9,
“Migration implementation approach” on page 151 to gain a broader picture of
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the overall upgrade path. Detailed examples are provided in Part 4, “End-to-end
technical solutions” on page 277.

Table 8-4 provides a quick reference to specific examples that are related to each

upgrade path.

Table 8-4 Upgrade path examples

Upgrade path

Examples

Implementing a WebSphere Business Integration
Adapter with WebSphere Process Server

» Appendix A, “WBI Adapters in a secured
WebSphere Process Server environment” on
page 571

Upgrading a WebSphere Business Integration
Adapter to a WebSphere Adapter

» Chapter 15, “Data access scenario with
technology adapters” on page 293

» Chapter 16, “Data synchronization scenario with
technology adapters” on page 343

» Chapter 17, “Data synchronization scenario with
application adapters” on page 431

Replacing a WebSphere Business Integration
Adapter with a WebSphere Process Server
binding

» Chapter 15, “Data access scenario with
technology adapters” on page 293

» Chapter 16, “Data synchronization scenario with
technology adapters” on page 343

Replacing a WebSphere Business Integration
Data Handler with WebSphere Process Server
data binding

» Chapter 15, “Data access scenario with
technology adapters” on page 293

» Chapter 16, “Data synchronization scenario with
technology adapters” on page 343

Writing a J2C adapter by using the WebSphere
Adapter Toolkit

See WebSphere Adapter Development, SG24-6387.

8.5.1 Implementing a WebSphere Business Integration Adapter with

WebSphere Process Server

WebSphere Business Integration Adapters can be used with WebSphere
Process Server. To use the adapter in this manner, you must create an
enterprise application (enterprise archive (EAR) or module) that interfaces with
the WebSphere Business Integration Adapter. This application must perform the

following actions:

» Mediate between the WebSphere Business Integration business objects and
the Service Data Objects (SDOs) that are used by WebSphere Process

Server

» Resolve the differences in the interfaces that are exposed by the WebSphere
Business Integration Adapter and the migrated business process
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WebSphere Integration Developer offers several tools to help you automatically
create this application:

»

If you migrated from WebSphere InterChange Server to WebSphere Process
Server by using the reposMigrate command or the WebSphere InterChange
Server JAR File import wizard, these tools automatically create the required

applications and resources as part of the overall migration.

If you migrated from another broker, or you chose not to use reposMigrate or
the WebSphere InterChange Server JAR file import wizard, you can use the

WebSphere Business Integration Artifact Importer wizard. This wizard creates
the application that is necessary to interface with your WebSphere Business

Integration Adapter.

Figure 8-3 illustrates the generated topology in either case.

WBI

WebSphere Process Server

Module Module Module

EIS Adapter

Data Handler

N >

a1y ams \ L e R e WBI
Link Export <« Import £ | | Ll Adapter EIS
= = Data Handler

Figure 8-3 WebSphere Business Integration Adapter interface with WebSphere Process Server

The enterprise application (module) contains a JMS binding (export or import)
that is used to communicate with the WebSphere Business Integration Adapter
through JMS queues.

An intermediary MQ Client Link configuration is used as a bridge between the
JMS binding and the WebSphere Business Integration Adapter agent JVM for
the following reasons:

»

The adapter agent must be configured to use JMS as a delivery transport,
which means MQ underneath.

The JMS binding communicates with the Service Integration Bus (SIBus) only
(internal messaging layer).

The MQ Client Link, which is hosted in the SIBus layer, can simulate a
WebSphere MQ queue manager.
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8.5.2 Upgrading a WebSphere Business Integration Adapter to a

WebSphere Adapter

If an analogous WebSphere Adapter exists for your WebSphere Business

Integration Adapter, you can choose to upgrade your WebSphere Business
Integration Adapter to a WebSphere Adapter. Figure 8-4 illustrates this

configuration.

EIS

WebSphere Process Server

Module Module
J2EE
™ Resource
Adapter

Data Binding

Module

*  <—{ Import

J2EE

—b
A Resource

Adapter I

Data Binding

EIS

Figure 8-4 WebSphere Adapters with WebSphere Process Server
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You can compare the configuration in Figure 8-4 with the one shown in
Figure 8-3 on page 139. With a WebSphere Adapter configuration, the JMS
binding shown in Figure 8-3 on page 139 is no longer needed, because the
WebSphere Business Integration Adapter is not used anymore. Instead, EIS
bindings (import and export) are created by the Enterprise Service Discovery
wizard to allow usage of the specific WebSphere Adapter.
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8.5.3 Upgrading a WebSphere Business Integration Adapter

with a binding

If an analogous binding exists in WebSphere Process Server for your
WebSphere Business Integration Adapter, you can choose to replace your

adapter with the appropriate WebSphere Process Server binding. Figure 8-5
illustrates this configuration.

MQ, JMS
Provider,
WebService,
HTTP

WebSphere Process Server

Module

Module

Native

Binding
Export

Data Binding

Module
Native
—> e
<« Binding
o Import

-
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MQ, JMS
Provider, EJB,
WebService,
HTTP

Figure 8-5 WebSphere Process Server bindings

You can compare the configuration in Figure 8-5 with the one in Figure 8-3 on
page 139. With a WebSphere Process Server binding configuration, the JMS
binding that is shown in Figure 8-3 on page 139 is no longer needed, because
the WebSphere Business Integration Adapter is not used anymore. Instead, the
appropriate WebSphere Process Server binding type is created, depending on
the specific binding to use, either generic JMS, MQ JMS, MQ, Web services,
HTTP, or Enterprise Java Bean (EJB). We provide details about each kind of
binding in the following sections.
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Replacing the WebSphere Business Integration Adapter for

Enterprise JavaBeans Architecture

By using the WebSphere Business Integration Adapter for Enterprise JavaBeans
Architecture, a WebSphere InterChange Server collaboration can exchange data
with and invoke a stateless enterprise bean that resides on an application server.
Figure 8-6 shows the configuration if the WebSphere Business Integration
Adapter for EJB is used with WebSphere Process Server.

WebSphere Process Server Application
Server
Module Module
JMS MQ WBI
— | Client > EJB » EJB
. Import .
Link Adapter

Figure 8-6 WebSphere Business Integration Adapter for Enterprise JavaBeans
Architecture used with WebSphere Process Server

Figure 8-7 shows the corresponding configuration by using a WebSphere
Process Server EJB binding. Currently, only outbound operations (import) are
supported with the EJB binding.

\WebSphere Process Server Application
Server
Module Module
EJB >
.. import "_FB
L

Figure 8-7 EJB Import binding

Replacing the WebSphere Business Integration Adapters for

WebSphere MQ and JMS

The WebSphere Business Integration Adapter for WebSphere MQ is used to
exchange MQ messages with WebSphere MQ. By using the WebSphere
Business Integration Adapter for JMS, WebSphere integration brokers can
exchange data with applications or EISs that send or receive data in the form of
JMS messages. Figure 8-8 on page 143 shows the configuration that is obtained
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if we reuse the WebSphere Business Integration Adapter with WebSphere
Process Server.

WebSphere Process Server
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Figure 8-8 WebSphere Business Integration Adapter for WebSphere MQ or for JMS used in conjunction
with WebSphere Process Server

Figure 8-9 shows the corresponding configuration by using a WebSphere
Process Server binding.

\WebSphere Process Server
3 Module Module Module >
EIS
MQ, MQ JMS, EIS
_ generic JMSm > M(ZénMe%gTS'Sor

_ﬂ Export < Import ;_
Busin_ess = = Business
Service |_{ Service

Data Binding Data Binding =

Figure 8-9 MQ or MQ JMS binding after adapter replacement
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Replacing the WebSphere Business Integration Adapter for

Web Services

The WebSphere Business Integration Adapter for Web Services provides the
functionality to exchange business object information in the body of a SOAP
message. With this adapter, WebSphere InterChange Server collaborations can
invoke external Web services, and other clients can invoke WebSphere
InterChange Server collaborations as Web services. Figure 8-10 shows the
configuration prior to migrating from WebSphere InterChange Server to

WebSphere Process Server.
D .
Business
EIS Service

- J
'

Web
Service

WebSphere InterChange Server

Collaboration

A

WBI
Web Services
Adapter

Figure 8-10 WebSphere Business Integration Adapter for Web Services before migrating
to WebSphere Process Server
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When migrating to WebSphere Process Server, we can replace the WebSphere
Business Integration Adapter with a WebSphere Process Server binding as
shown in Figure 8-11.

EIS

Business
Service
J

WebSphere Process Server

Module Module Module

> Web

! Web Service
Service

Import

1y

Data Binding

Data Binding

Figure 8-11 WebSphere Business Integration Adapter for Web Services upgraded to Web services binding

Replacing the WebSphere Business Integration

Adapter for HTTP

The WebSphere Business Integration Adapter for HTTP is quite similar to the
WebSphere Business Integration Adapter for Web services. Therefore, we do
not provide additional detail here. The WebSphere Business Integration Adapter
for HTTP can be replaced by a WebSphere Process Server HTTP binding.

8.5.4 Replacing a WebSphere Business Integration Data Handler

If you upgrade a WebSphere Business Integration technology adapter to either a
WebSphere Adapter or WebSphere Process Server binding, you might have to
handle the task of transforming data from the native format to (and from)
business objects. In WebSphere Business Integration, this task is performed by
using a Data Handler. In WebSphere Process Server, this task is performed by
using data bindings.

To provide more background information, we first discuss data transformation.
Data transformation refers to the process by which data is converted from an
application native format to a business object or from a business object to an
application native format. Data transformation differs fundamentally from data
mapping, which is the process by which data elements are mapped (and possibly
manipulated) from one business object to another business object.
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WebSphere Business Integration Adapters perform data transformation in one of
two ways, internally or externally:

» If the transformation is specific to the native data format of an EIS, the data
transformation is handled internally by the adapter (such as JDBC or SAP).

» If the transformation is not specific to the native data format of an EIS, or the
transformation depends on the contents of the native data, the data
transformation is handled externally by a WebSphere Business Integration
data handler.

Typically, WebSphere Business Integration application adapters handle data
transformation internally. WebSphere Business Integration technology adapters,
such as JText, MQ, or EMail, delegate the data transformation task to
WebSphere Business Integration data handlers.

In contrast, in a WebSphere Process Server environment, data transformation is
performed by a data binding. A data binding performs the same basic function as
a WebSphere Business Integration data handier. However, rather than
converting to and from a WebSphere Business Integration business object, the
conversion is to and from an SDO. Another difference is that data bindings are
typically invoked from import and export bindings that are specified in an Service
Component Architecture (SCA) module.

Although WebSphere Business Integration data handlers and WebSphere
Process Server data bindings are functionally equivalent, they are based on
fundamentally different technologies. WebSphere Business Integration data
handlers are based on the data handler interface within the WebSphere
Business Integration Adapter Framework. Data bindings are based on SCA
programming model extensions. When upgrading from a WebSphere Business
Integration Adapter that uses an external WebSphere Business Integration data
handler, to either a WebSphere Adapter or Process Server binding, an
equivalent data binding must be provided.

The following options are available to provide an equivalent data binding:

» Reuse the WebSphere Business Integration data handler through a
compatibility API called the Heritage API (HAPI). There are a few limitations
related to this API, regarding performance and binary streams. Therefore,
investigate the precise capabilities before adopting such a solution. However,
generally speaking, HAPI can handle any text-based WebSphere Business
Integration data handlers and therefore provides an interesting option for a
tactical, short-term solution. For more information, see “Support for
WebSphere Business Integration data handlers” in the WebSphere Process
Server information center at the following address:

http://publib.boulder.ibm.com/infocenter/dmndhelp/v6r2mx/index.jsp?t
opic=/com.ibm.websphere.wps.620.doc/doc/cmig_suptwbi_ datahand.htm]
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» Use an analogous WebSphere Process Server data binding, either by using
an existing data binding or by writing a new custom one. The data bindings
are detailed in the WebSphere Process Server documentation and the major
ones are described in Chapter 5, “Product overview” on page 73.

Figure 8-12 illustrates the support of WebSphere Business Integration data
handlers in WebSphere Process Server through HAPI.

F Y F Y
. Service Service .
gz:g’e Data Data gztg’e
Object Object
Custom Data Binding Custom Data Binding
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Native Servicg oG Native
Data Data Data Data
Object Object
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HAPI HAPI
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Native Business Business Native
Data Object Object Data
WBI Data Handler WBI Data Handler

Figure 8-12 WebSphere Process Server support to reuse WebSphere Business
Integration data handlers

8.5.5 Writing a custom adapter using the WebSphere Adapter Toolkit

With the WebSphere Adapter Toolkit, you can develop J2C adapters to meet
your unique business requirements. The toolkit helps you to create either a basic
JCA 1.5 adapter or an adapter that uses the additional capabilities of the Adapter
Foundation Classes that are used by WebSphere Adapters.

See the Redbooks publication WebSphere Adapter Development, SG24-6387,
which describes the adapter development process and how to use the
WebSphere Adapter Toolkit.
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8.6 Benefits

Upgrading your WebSphere Business Integration Adapter to either an analogous
WebSphere Adapter or WebSphere Process Server binding has the following
benefits, among others:

» Runtime integration

WebSphere Adapters and WebSphere Process Server bindings are
integrated into WebSphere Process Server. WebSphere Business Integration
Adapters are outside the application server. Communication overhead,
memory footprint, and points of failure are reduced, while administration and
monitoring are improved. Also, WebSphere Adapters can run natively as
singletons in a WebSphere Process Server cluster, which is not the case for
WebSphere Business Integration Adapters.

» Tools integration

All tools for WebSphere Adapters and WebSphere Process Server bindings
are included in WebSphere Integration Developer. WebSphere Business
Integration Adapters have separate tools for business object editing,
connector configuration, data mapping, and process creation.

It is also much easier to deploy and debug issues when WebSphere Adapters
and WebSphere Process Server bindings are used. WebSphere Adapters
use Common Event Infrastructure (CEI) for logging.

» Open standards-based implementation

WebSphere Adapters and WebSphere Process Server bindings are based on
the J2C and SCA specifications respectively. WebSphere Business
Integration Adapters are based on a proprietary framework.

» Managed runtime environment

Both WebSphere Adapter and WebSphere Process Server bindings run in a
managed application server environment. In this environment, they provide
higher qualities of services, such as life cycle and connection management,
security, and scalability. WebSphere Business Integration Adapters run in a
non-managed environment and do not provide these benefits.

» Improved features and functionality

Overall, WebSphere Adapters provide a superior set of features and
functionality compared to their WebSphere Business Integration Adapter
counterparts.
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The following improvements have been made to features and functions that
are available in WebSphere Adapters:

— Synchronous outbound request with an XA or local transaction within the
adapter

— Inbound request with assured “once and only once” delivery of inbound
events

— Event management of the incoming events for the inbound request

Only asynchronous event delivery is supported by the WebSphere
Adapters.

— Support for CEI

— Gilobalization with support for bidirectional data
— High availability support

— Filtering capabilities

— Multiple endpoint support

— First-failure data capture (FFDC) and Performance Monitoring
Infrastructure (PMI) support

Although a limited set of WebSphere Adapters is available, use them
wherever possible.

8.7 Limitations

When comparing the WebSphere Adapter and WebSphere Process Server
bindings to the WebSphere Business Integration Adapters, the following
limitations exist:

» Remote agent support

Remote agent support functionality is not provided with WebSphere Process
Server, because the adapter or the binding is embedded in the server. Not
having this support can be an issue in the following circumstances:

— Having a remote adapter that is local to the application to improve
performance for event polling

— Having a remote adapter that is local to the application to allow access
through an intermediate firewall

If these situations exist, investigate the possible options for WebSphere
Process Server deployment to find an equivalent level of functionality.
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» Native store and forward capability

As a reminder, within the WebSphere InterChange Server, you can specify
Store and Forward mode and indicate how a connector controller will respond
to a collaboration’s request in a situation where the connector agent is
unavailable:

— If you set the property to True, the connector controller does not fail any
collaboration requests even if the connector agent is unavailable. A
request is blocked until the connector agent is operational. This blockage
causes a collaboration to wait until the connector agent is operational
before it completes the processing flow for the request.

— If you set the property to False, the connector controller fails all
collaboration requests if the connector agent is unavailable. This failure
causes a collaboration to complete the processing of the request
according to its business logic for processing a failed request.

This native capability does not exist with WebSphere Process Server.
Therefore, custom design and development might be required to have similar
functionality.

150 Migrating WebSphere InterChange Server and Adapters to WebSphere Process Server V6.2



Migration implementation
approach

In this chapter, we describe an approach to define the best technical path to
implement the migration. We begin by describing integration principles that are
useful to put the migration implementation into a solution perspective. Then we
explain the major technical challenges to be expected during the migration
implementation. Finally, we provide recommendations to select the appropriate
migration path.

The focus of this chapter is on the technical implementation scope for the
migration. Prior to reading this chapter, first read Chapter 4, “Migration planning”
on page 33, which provides information about the overall migration scope. You
can use the present chapter as an input for the Assessment and Preparation
phases that are described in Chapter 4, “Migration planning” on page 33.

We include the following sections:

» 9.1, “Integration solutions perspective” on page 152
» 9.2, “Migration implementation challenges” on page 160
» 9.3, “Selection criteria for migration implementation” on page 169
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9.1 Integration solutions perspective

In this section, we provide background information about integration concepts
and integration solutions, in relation to the WebSphere InterChange Server to
WebSphere Process Server migration implementation. Because we provide
various and complementary views on the topic, this section serves as a relevant
introduction before going into more detail about the technical challenges of the
migration implementation.

9.1.1 Architectural design patterns and migration implementation

Architectural design patterns are a convenient way to describe any integration
solution, such as WebSphere InterChange Server or WebSphere Process
Server, without entering into implementation details (product specifics). Design
patterns are helpful to start with a migration implementation, because they can
be used as a common language. They allow WebSphere InterChange Server
and WebSphere Process Server specialists to talk to each other with a limited
risk of misunderstanding.

The next step is to see how design patterns can be used as a basis to build
advanced migration tools (automatic migration). Ideally, we can imagine a
migration tool that can perform the following tasks:

» Analyze the WebSphere InterChange Server artifacts
» Understand how they work together and their architectural purpose

» Translate the functionality into a solution view, decomposed into integration
patterns

» Based on the solution view, generate the relevant artifacts in the new
WebSphere Process Server programming model

These tasks are challenging, because the tool must be clever, especially for the
recognition phase. Remember that the current standard migration tools approach
has little to do with that phase. The major characteristics of the current standard
migration tools are discussed in 9.3, “Selection criteria for migration
implementation” on page 169. For a detailed explanation about the current
standard migration tools, see Part 3, “Migration tooling” on page 177.

Even if such a powerful design pattern-based migration tool is not available, the
design pattern approach remains a valid option to ensure that the migrated
solution in WebSphere Process Server is compliant with design best practices.

152 Migrating WebSphere InterChange Server and Adapters to WebSphere Process Server V6.2



For information about the design pattern approach and to find more pattern
synergy, see Chapter 2, “Integration background” on page 9 and Chapter 3,
“Usage patterns” on page 23.

9.1.2 Component model and integration layers

In this section, we provide a simple way to compare the WebSphere InterChange
Server and WebSphere Process Server component models, which is important
when determining the best migration path. A good starting point is to take an
integration solution perspective.

Integration is the logical sharing of the same data between multiple physical
systems. As an example, WebSphere InterChange Server is used mostly for
Enterprise Application Integration (EAI), which is data driven. WebSphere
InterChange Server is also middleware. Therefore, it is never the system of
record for business data, except when storing data that is required for
transformation (relationships).

In regard to the fundamental components of an integration solution, we look at a
bottom-up approach, which is in the context of migration from WebSphere
InterChange Server to WebSphere Process Server. Therefore, an integration
solution already exists along with prerequisite systems and their methods of
access.

To avoid any confusion with the products’ component models, we use the term
layer. An integration solution can be divided into three layers. The layers are
connectivity, data transformation, and integration logic, which are explained in
the following sections.

Note: WebSphere InterChange Server examples are discussed with an
understanding that you are familiar with WebSphere InterChange Server.

Connectivity

To begin, we either access a system of record or make data (or even services)
available to other systems, which requires connectivity. In WebSphere
InterChange Server, we use WebSphere Business Integration Adapters or the
Server Access Interface for connectivity. Without connectivity, we do not have
integration.

Data transformation

The second concern is data transformation (sometimes called data translation).
The data is represented in a variety of formats as diverse as the systems of
record and technologies to which we must connect. Of importance to users is
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that you can represent the data in its native format, which can be the following
types:

» Unstructured (binary, such as .pdf, .doc, .x1s, and so on)

» Semi-structured (CCB, fixedwidth, delimited, name-value, IDOCs, and so on)

» Structured (Java Database Connectivity (JDBC) result set, Business
Application Programming Interface (BAPI), XML and XML Schema Definition
Language (XSD), prepackaged APls, and so on)

WebSphere InterChange Server creates the business object to allow for
consistency in invoking the WebSphere Business Integration Adapters. In
addition, the business objects provide structured transformation (business object
maps) and interaction logic (collaborations).

WebSphere Business Integration data handlers are used to handle
semi-structured to structured transformation (and the reverse is also true), where
the structured data is always a WebSphere InterChange Server business object.
The prepackaged applications (SAP, PeopleSoft, Siebel, Oracle Applications,
and so on) have well defined APIs and data formats. For them, the data handler
is embedded in the WebSphere Business Integration Adapter.

Integration logic

The third concern is integration logic. Integration logic is the logic when the
access method, granularity, or number of systems does not match the desired
representation.

Examples of integration logic include actions by a single system. It can refer to a
retrieve that is done before the action when data enrichment is required. It can be
that the granularity of the API does not match the unit of work of the business
object. For example, the APl might be unable to process a list of child objects at
one time. It can be that the prescribed operation does not match the back-end
data set. For example, an update must be changed to a create and a create must
be changed to an update.

Examples of integration logic also include the actions of multiple systems. The
data might need to be acted upon in a coordinated manner (because the
systems are interdependent). Either all systems are updated, or none are
updated. Another example is when we need data from one system for data
enrichment to act upon another.

Certain integration logic is performed in WebSphere Business Integration
Adapters, but most of it is, in the end, performed in collaborations. The
USE_RETRIEVE, CONVERT_CREATE, CONVERT_UPDATE, and
ADDITIONAL_RETRIEVE properties are standard in all collaborations (based on
WebSphere Business Integration Collaboration Foundation). When dealing with
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multiple systems, collaborations have the ability to enable compensation on all
service calls (also called logical rollback).

Connectivity, data transformation, and integration logic are the key functional
areas of integration. Without these layers, integration is impossible. They make
up the core integration solution. Obviously, the layers depend on the following
items:

» The physical location of the data

» The access methods for the data

» The format of the data in the access methods

» The relationships between the desired data representation and the locations
and access calls that are required to perform the actions

These areas build upon each other with connectivity as the base, data
transformation dependent on connectivity, and integration logic dependent on
data transformation.

Figure 9-1 represents the component models of WebSphere InterChange Server
and WebSphere Process Server through the core integration solution view.

WebSphere WebSphere
InterChange Process Server
Integration layers Server or WebSphere ESB
. . . Business Flow Manager
Integration Logic Collaboration (BPEL), Mediation Flow
Data Bindi d Data Handlers,
Data Translation I_)ata Ham_:llers, - B'm:‘si:]fsssagbjeci :na::, o
Business Object Maps XSLT Mediation Primitive
Connectivit WebSphere Business J2C Adapters,
y Integration Adapters Native Bindings

Figure 9-1 Integration layers and the components in WebSphere InterChange Server
and WebSphere Process Server

9.1.3 Separation of concerns

To complement the preceding section about integration layers, in this section, we
discuss an important concept called separation of concerns. Separation of
concerns is a design best practice about doing the right thing, in the right place.
Take this concept into account when determining the technical migration path.

Chapter 9. Migration implementation approach 155



Separation of concerns in the WebSphere InterChange Server

From this perspective, the WebSphere InterChange Server component model is
straightforward:

» WebSphere Business Integration Adapter to handle connectivity
» Business object maps and data handlers to handle data translation
» Collaborations to handle integration logic

However, even with the simple WebSphere InterChange Server component
model, in certain situations, the implementation might deviate from the design
best practice. This deviation can be due to compelling reasons, such as
performance enhancement or product limitations, but sometimes it is the result of
a bad practice. The following two examples are typical of where the separation of
concerns is not respected:

» Using JDBC code directly from a collaboration, instead of using a JDBC
adapter

» Using an application-specific business object (ASBO) directly in a
collaboration service call, instead of using the generic business object (GBO)
and a map

Integration logic and business logic

Before we continue, to avoid confusion, you must understand that business
process logic (also called business logic) has nothing to do with integration logic.
We extend Figure 9-1 on page 155 with a new layer that represents business
logic as shown in Figure 9-2.

BPEL, BSM,
Business logic layer None (collaboration) Business Rules,
Human Tasks
. . . Business Flow Manager
g Integration logic layer Collaboration (BPEL), Mediation Flow
>
©
c Data Bindings and Data Handlers,
.2 | Data translation layer I?ata Hant_:llers, Business Object Maps,
= Business Object Maps XSLT Mediation Primitive
S
o
E Connectivity laver WebSphere Business J2C Adapters,
ylay Integration Adapters Native Bindings
WebSphere WebSphere
InterChange Process Server
Server or WebSphere ESB
Figure 9-2 Integration layers and business logic layer
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WebSphere InterChange Server is not optimized to handle business process
logic, but it can handle integration logic. Obviously, collaborations can be used to
a certain extent for business logic by calling an external rule engine through an
adapter, for example. However, the WebSphere InterChange Server does not
provide specific capabilities to handle that, except for long-lived business
processes (LLBPs) in certain cases. Alternatively, WebSphere Process Server
provides the following dedicated components to fulfill business logic
implementation needs:

» Business Process Execution Language (BPEL)
» Business state machines

» Business rules

» Human tasks

In regard to possible upgrade paths between components, WebSphere
InterChange Server collaborations do not necessarily map into WebSphere
Process Server BPEL templates. There is no simple upgrade path rule, because
collaborations are quite often a mix of integration logic and business logic, which
is not good in terms of separation of concerns. However, here, it is due to the
WebSphere InterChange Server component model limitation. Table 9-1 provides
a basic categorization.

Table 9-1 Integration logic and business logic implementations

Type of logic WebSphere InterChange Server WebSphere Process
Server
Simple Simple collaboration (for example, Mediation flow

integration logic | pass-through from A to B, and simple
data access pattern)

Complex Complex collaboration (for example, Short running BPEL

integration logic | data enrichment and verb change (microflow) or long
handling, complex error handling and running BPEL
compensation, and LLBP for (macroflow)

asynchronous or callback interaction)

Business logic Collaboration doing business logic (for Long running BPEL
example, LLBP to handle business logic | (macroflow) or business

through human interactions, or state machine, human
collaboration calling an external rule tasks, or business rules
engine)

Separation of concerns and WebSphere Process Server

In regard to WebSphere Process Server, separation of concerns is about using
the right granularity for modules. The general rule is to create separate modules
for integration logic and business logic, but note that there might be exceptions.
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We illustrate the common rule with two examples. In the first example

(Figure 9-3), we show four modules that interact to provide an integration
solution.
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App1 module
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(@ & Importipp3 —

Integration logic module

> ¥ appaMediationExport @ & Mediation3 f.1 "% * App3import

App3 module

Figure 9-3 Separation of concerns in WebSphere Process Server: Integration logic example

In this example, note the following points:

» The integration logic is isolated in its own module called the integration logic
module. The module uses a Mediation Flow Component called
IntLogicMediation.

» Each application endpoint has also its own dedicated module:

— Appl module contains a Mediation Flow Component called Mediationl. It
represents the inbound endpoint of the integration solution.

— App2 module contains a Mediation Flow Component called Mediation?. It
represents the first outbound endpoint of the integration solution.

— App3 module contains a Mediation Flow Component called Mediation3. It
represents the second outbound endpoint of the integration solution.
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This example shows how the three integration layers can be covered with
WebSphere Process Server modules:

» The integration logic module handles data aggregation from App2 and App3
(integration logic) and sends it back to App1.

» The App modules handle data translation (business object mapping or XSL
transformation, for example) and connectivity (through a WebSphere
Adapter, for example) to communicate with each application properly.

Note that this example does not intend to provide a best general practice.

In the second example, shown in Figure 9-4, four modules interact to provide a
business solution. This example is a bit artificial, but its purpose is to show how
business logic and integration logic can be completely separated in WebSphere

Process Server.
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Figure 9-4 Separation of concerns in WebSphere Process Server: Business logic example
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In this example, note the following points:

» The business logic module uses business components, such as human tasks
and business rules. Instead of also implementing integration logic, it reuses
the one available in the previous integration logic module.

» The other three modules are the same as in the preceding example
(integration logic module, App2 module, and App3 module).

Benefits of separation of concerns
The major benefits of separation of concerns are related to the development and
the deployment fields:

» Reuse (correct granularity of modules facilitates reuse)
» Team development (easy separation of tasks)

» Dynamicity and versioning (correct granularity of modules to facilitate
advanced concepts)

See “Versioning and dynamicity with WebSphere Process Server” at the
following Web address for more information:

http://www-128.1bm.com/developerworks/websphere/library/techarticles
/0602_brown/0602_brown.html

» Flexible deployment

The correct granularity of the modules reduces the impact and eases
deployment operations.

9.2 Migration implementation challenges

In this section, we describe the major technical challenges that can affect any
migration implementation. It is important that you first read 9.1, “Integration
solutions perspective” on page 152, because the concepts in this section rely on
the concepts that we explained in the previous section.
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9.2.1 Upgrade of WebSphere Business Integration Adapters

To introduce the challenge of upgrading WebSphere Business Integration
Adapters, we return to the integration layers that we describe in 9.1.2,
“Component model and integration layers” on page 153. It is important to
understand that the three integration layers are interrelated and depend on each
other. It is particularly obvious for the case where we want to know what happens
when we change something in the connectivity layer:

» Generally, the data representation is also changed. This change always leads
to changing the data transformation. That sometimes implies a change to the
integration logic depending on how much the data representation has
changed. For example, the new connectivity means might require only a single
call to get all the relevant data, where before you needed two separate calls.

» A change in the connectivity layer can also impact aspects of the run time,
such as the quality of service (QoS). If QoS is impacted, it is sometimes
necessary to compensate this change by adding new (or changing) features
in the connectivity or in the integration logic layer, for example, to implement
or remove an automatic retry.

We now investigate what it means for the migration implementation.

Impact on ASBOs and maps

What happens if we change a WebSphere Business Integration Adapter into a
WebSphere Adapter or a WebSphere Process Server binding? There is possibly
an impact at the ASBO level, because ASBOs depend upon the connectivity
means. That is, ASBOs that are related to WebSphere Business Integration
Adapters might be different from the ASBOs that are related to WebSphere
Adapters and WebSphere Process Server bindings.

As a consequence of ASBO changes, business object maps might also be
impacted. The maps must be modified or even replaced if new ASBOs, with a
different structure, are required. Figure 9-5 on page 162 and Figure 9-6 on
page 162 show the different ASBOs and maps, in relation to the WebSphere
InterChange Server run time and the WebSphere Process Server run time.
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Figure 9-5 WebSphere Business Integration Adapter and WebSphere InterChange Server
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Figure 9-6 WebSphere Adapter or WebSphere Process Server binding

Note: All figures in 9.2.1, “Upgrade of WebSphere Business Integration
Adapters” on page 161 show inbound interactions only, but the discussion is
also perfectly valid for outbound interactions.

WebSphere Business Integration Adapters are technologically different from
WebSphere Adapters and WebSphere Process Server bindings, at first glance.
However, there is no reason why the WebSphere InterChange Server ASBO
(called ASBO in our illustration) is the same as the WebSphere Process Server
ASBO (called ASBO2 in our illustration). As a consequence, if the structure of
the ASBO is changed, the maps cannot be the same neither. Here, the
ASBO-GBO map in the WebSphere InterChange Server is different from the
ASBO2-GBO1 map in WebSphere Process Server.

There is no real point to compare components that live in different run times.
These components must obviously differ if you think of the Java implementation
on which they rely. Therefore, we must go a step further and see how
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WebSphere InterChange Server components, such as business objects, are
translated into WebSphere Process Server business objects (Service Data
Objects (SDOs)).

Translation of business objects into Service Data Objects

In Figure 9-7 on page 164, we show how a WebSphere Business Integration
Adapter that was previously used with the WebSphere InterChange Server can
be reused with WebSphere Process Server. Note the following points:

» The WebSphere InterChange Server uses business objects as its runtime
data format.

» WebSphere Process Server uses SDOs as its runtime data format.

» Often the term business object is also used in the WebSphere Process Server
context, but the underlying implementation is a/ways an SDO.

You might wonder how the WebSphere Business Integration Adapter is able to
communicate with the WebSphere Process Server, because they do not use the
same runtime data format.

WebSphere Process Server incorporates a series of artifacts (MQ client link (not
shown here) and Java Message Service (JMS) export) that acts as an
intermediary layer with the WebSphere Business Integration Adapter. Therefore,
the adapter remains entirely unaware of the real server run time and continues to
exchange serialized WebSphere InterChange Server business objects with the
server through JMS.

The JMS export can then convert the serialized WebSphere InterChange Server
ASBO into a live SDO and the reverse, too. This conversion is possible, because
WebSphere Integration Developer incorporates an upgrade logic that can import
any WebSphere InterChange Server business object definition (XML schema)
and convert it into a corresponding SDO definition (XML schema close to the
previous one but slightly different).

The resulting SDO is close to the original WebSphere InterChange Server
business object, because it relies on the same definition. However, because it
lives in the WebSphere Process Server run time, it is different. That is why we
used different names: ASBO becomes ASBO1 and GBO becomes GBO1 when
you compare Figure 9-5 on page 162 and Figure 9-7 on page 164.

Chapter 9. Migration implementation approach 163



EIS

WebSphere Process Server

Module

WBI

Adapter

\ \ ,| ASBO1- GBO1
—/ASBO ASBO1/4—» s —/GBo1 S,

Figure 9-7 WebSphere Business Integration Adapter reused with WebSphere Process Server

Now that we understand the difference between the WebSphere InterChange
Server business object and the WebSphere Process Server SDO, we return to
understanding the impact on the ASBOs and business object maps when
upgrading a WebSphere Business Integration Adapter.

ASBOs and mappings

WebSphere Business Integration Adapters are technologically different from
WebSphere Adapters and WebSphere Process Server bindings. We now
compare Figure 9-6 on page 162 and Figure 9-7. Note the following points:

>

ASBO1 is an SDO that corresponds to the original WebSphere Business
Integration Adapter.

ASBO2 is the SDO that corresponds to a new WebSphere Adapter or a
WebSphere Process Server binding.

ASBO2 might be different from ASBO1, because the connectivity component
that uses it is different.

If ASBO2 is structurally different from ASBO1, there is an impact on maps,
because new maps are needed to transform ASBO2 into a canonical
representation (GBO1) to allow proper downstream processing.

In summary, the impacts that are related to the adapter upgrade mainly depend
on the differences between ASBO1 and ASBO2. There are two scenarios:

>

In the first scenario, the ASBO1 and ASBO2 definitions are close or even
identical. In this case, the WebSphere Business Integration Adapter upgrade
does not bring extra effort to the overall migration effort, because its
replacement is transparent. The differences between the definitions for
ASBO1 and ASBO2 depend on the specific WebSphere Business Integration
Adapter used and the complexity of the original ASBO. It must be investigated
on a case-by-case basis. For example, the standard migration tooling
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available with WebSphere Process Server 6.2 supports migration of JDBC
and SAP adapters. The migration tooling is specifically designed to generate
new ASBOs that are very close to the original ones. Only the Application
Specific Information is different, and therefore, mappings are not impacted.

» In the second scenario, we must deal with a different ASBO2 definition. In this
case, the following options are possible:

— Redevelop the mappings from scratch (as shown in Figure 9-6 on
page 162).

In this case, you must create new maps to convert ASBO2 into GBO1 and
GBO1 into ASBO2. This option produces the most optimized code but is
the more costly in terms of new developments. However, it can be a valid
option if the new maps are straightforward (small BO definitions, or simple
transformations, such as moves, for example).

— Add an extra mapping to reuse the migrated mappings.

The WebSphere Integration Developer tool can provide artifacts that
correspond to GBO1, ASBO1 and ASBO1-GBO1, and GBO1-ASBO1
maps. It can then reuse the available migrated components and add new
secondary maps (ASBO2-ASBO1 and ASBO1-ASBO2 maps), as shown
in Figure 9-8.

The standard migration tools available for V6.0.2 and V6.1 were designed
with this approach. They included support to generate the secondary
maps (through a tool called a BOconverter in WebSphere Process Server
V6.0.2 and V6.1). This option spares development time but might not be
optimal in terms of performance and maintainability. That is why the
standard migration tooling has been enhanced in V6.2 for certain adapters
(such as JDBC and SAP) to produce ASBOs that do not impact the
migrated maps and do not require additional maps.

WebSphere Process Server

Module

ASBO2 - ASBO1 ASBO1 - GBO1
Map ASBO1 Migrated Map - 50

EIS or
WebSphere
Process Server
Binding
Export

ASBO1 - ASBO2 GBO1 - ASBO1
Map AsBO1 Migrated Map - .

Figure 9-8 Reusing migrated maps
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Impact on run time

Upgrading a WebSphere Business Integration Adapter to a WebSphere Adapter
or a WebSphere Process Server binding might impact the resulting QoS or
performance at run time, because the components are not strictly equivalent:

» When replacing with a WebSphere Adapter, the following capabilities among
others might require investigation:

— Performance

— Automatic reconnection

— Automatic retry in case of a communication error
— Store and forward

» When replacing with a WebSphere Process Server binding, the following
capabilities, among others, can be impacted:

— Performance

Poll quantity tuning

Poll period tuning

Automatic reconnection

Automatic retry in case of a communication error

Therefore, it is necessary to verify if QoS and performance requirements are met
after the upgrade. If they are not met, you might be required to develop the
missing capabilities to fill in the gaps. Depending on the situation, the required
extra developments can be located in the connectivity layer (module containing
the WebSphere Adapter or the WebSphere Process Server binding artifacts).
Alternatively, the developments can be in the integration logic layer (module
containing the components in charge of the integration logic, such as the main
Mediation Flow Component or BPEL component).

9.2.2 Functional gaps between products

The challenge of functional gaps between products is related to the differences
between the run times of WebSphere InterChange Server and WebSphere
Process Server. It is also related to how run times can affect the resulting QoS
and runtime behavior of the migrated solution. This challenge comes with the
following concerns:

» Flow control

In WebSphere InterChange Server, flow control is a configurable service with
which you can manage the flow of connector and collaboration object queues.
The parameters for configuring flow control can be configured system-wide or
on individual components. There is no equivalent capability in WebSphere
Process Server.
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» Event sequencing

WebSphere InterChange Server and WebSphere Process Server present
similar concepts around event sequencing. However, WebSphere Process
Server provides a richer set of interaction styles (synchronous and
asynchronous) and a richer model for deployment (native clustering).
Therefore, event sequencing in WebSphere Process Server can be more
powerful but also more complex than in WebSphere InterChange Server.

» Error handling

WebSphere Process Server provides a richer set of components to
implement integration patterns, compared to the WebSphere InterChange
Server. WebSphere Process Server relies on different layers, such as
WebSphere Application Server, Service Integration Bus, Service Component
Architecture (SCA), and the business process choreography engine. For
these reasons, error handling is generally more powerful, but also more
complex than with the WebSphere InterChange Server. As an example, when
an error occurs during an asynchronous flow, it can fall into three categories:

— Messaging-based dead letter queues

Messaging-based dead letter queues can happen if a JMS binding is
used. The data is then stored in the internal messaging layer (Service
Integration Bus).

— Failed event

A failed event can happen in the case of an error during an asynchronous
interaction between two SCA components. The data is then stored into
specific tables that are quite similar to the WebSphere InterChange Server
work-in-progress tables. WebSphere Process Server provides a new and
useful functionality with which you can modify the data before
resubmission.

— Business process instance in a failed or stopped state

Having a business process instance in a failed or stopped state can
happen when an error is raised during a long running process execution.
The data is then stored in the Business Process Choreographer layer
(BPEDB) and can be resubmitted at the process instance or process
activity level.

In summary, you might need more thorough investigation into these topics to
ensure that the migration implementation is optimal. Sometimes you can
redesign in a specific way to use new technical functionalities or to develop extra
components to fill in gaps, depending on the requirements of the target platform.

Chapter 9. Migration implementation approach 167



9.2.3 Specific Java developments

The challenge of specific Java developments is that they are related to the
customizations that are possibly done on the WebSphere InterChange Server
project. It is common for any WebSphere InterChange Server project to have
custom developments done in Java to fulfill specific needs that the product
cannot provide natively.

Custom Java libraries or Java code snippets are typically used for the following
purposes:

»

vvyyy

Extensive custom Java coding in collaboration templates

Extensive custom Java coding in maps

Custom WebSphere Business Integration data handlers

Custom WebSphere Business Integration Adapters

Custom frameworks (for example, error handling, auditing, and monitoring)

The possibility to migrate the specific Java code into the new WebSphere
Process Server run time depends on the following three categories:

>

Usage of public and documented WebSphere InterChange Server APls
(including WebSphere Business Integration Adapter APIs)

WebSphere Process Server provides support to directly reuse the
WebSphere InterChange Server Java public APIs in its run time, through a
compatibility layer called the Heritage API (HAPI). The supported APIs are
described in “Supported WebSphere InterChange Server or WebSphere
Business Integration Server Express APIs” in the WebSphere Process Server
information center at the following Web address:

http://publib.boulder.ibm.com/infocenter/dmndhelp/v6r2mx/index.jsp?t
opic=/com.ibm.websphere.wps.620.doc/doc/rmig wics_apis.html

However, keeping old APIs in the new run time can impact the performance
and maintainability of the solution. Therefore, consider this approach only for
the short term. The problem is that translating an API into another APl is also
a complex task. There are few chances that this can be done automatically,
which is not how the current migration tools work.

Usage of non-public or non-documented WebSphere InterChange Server
APIs

There is no support for this usage. The impacts related to the upgrade must
be examined on a case by case basis. The migration implementation can be
seen as an opportunity to remove these APls calls.

Non-WebSphere InterChange Server APIs

There is no support for these external APls. The impact that is related to the
upgrade must be examined on a case-by-case basis. Because the new
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platform is J2EE-based, and the old one is Java 2 Platform Standard Edition
(J2SE)-based, a good part of the impact depends on the backward
compatibility of Java. Also, the J2EE specification brings new concepts and
best practices around transactionality and container-managed components
that can impact the usage of certain APIs (JDBC, threads, or 1/O).

Always verify whether the new run time can provide equivalent (or even
better) native capability to avoid custom Java code as much as possible.

9.3 Selection criteria for migration implementation

In this section, we discuss the possible technical approaches to implement the
migration and the related selection criteria to consider. The two first criteria to
take into account are obviously the capability of the migration to fulfill the
technical requirements and the overall cost of the migration.

More information: We focus on the technical scope in this section. As a
reminder, the migration project is much broader than a technical upgrade
path. See Chapter 4, “Migration planning” on page 33 for general
considerations about project planning.

9.3.1 Technical approaches

There are two major and opposite approaches regarding the technical migration
path:

» Rely completely on the standard migration tools (maximum automation).
» Redesign and develop completely from nothing (maximum customization).

Both approaches present advantages and limitations. Generally, the best choice
is somewhere in between and can be executed in two ways:

» Use the standard migration tools and rework the results afterward to enhance
the migrated artifacts. A typical scheme is to fully rely on the standard
migration tool to generate the artifacts and spend the necessary time to fix the
errors or issues that arise. We call this scheme the just make it work
approach.

» Redesign completely for certain parts, and produce new developments in
conjunction with automatically migrated artifacts from the standard migration
tools to accelerate certain upgrade steps. A typical scheme here is to rely on
the standard migration tool to generate the simplest and most numerous
artifacts, such as BOs, maps, and relationships, and then to rewrite the
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integration logic from the beginning. We call this the redesign integration
logic approach.

So, we have to choose between four major approaches. Obviously, the overall
migration project might decide to use several approaches, depending on the
complexity and the requirements of the different interfaces to migrate. Figure 9-9
summarizes the four approaches and their capacity to provide general quality as
compared to the quick delivery of the migrated solution.

A 100% from ) Best
: scratch .
General quality /Compromlse
- Maintainability \ a
- Performances Partial from Rd
scratch and V2
- QoS support from
migration tooling

1 Migration tooling
7 and rework

7
/
/7
/ \

100% standard
migration tooling
based

»

Quick delivery

Figure 9-9 Approaches comparison

In addition to the previous considerations, the WebSphere Business Integration
Adapters weigh heavily on the scale. Regarding the upgrade of the adapters,
there are two approaches:

> The two-step approach for adapters consists of the following actions:

a. Migrate the server artifacts only into the new WebSphere Process Server
run time, keeping the WebSphere Business Integration Adapters.

b. Upgrade the WebSphere Business Integration Adapters to WebSphere
Process Server bindings or WebSphere Adapters.

» The server and adapters all together approach consists of migrating the
adapters and the server artifacts conjointly at the same time.

Again, both approaches present advantages and limitations. However, we
consider that the server and adapters all together approach is preferable due to
the strong impact adapters have on the overall design, the runtime behavior, and
QoS. Consider the two-step approach for adapters only on an exception basis
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and always as a tactical, short-term solution. For example, custom WebSphere
Business Integration Adapters cannot be migrated directly with the standard
migration tools. It is possible to reuse them as is with WebSphere Process
Server, but an an effort needs to be made to rewrite them with JCA technology to
get a long-term solution.

In the next sections, we provide more detailed information about the factors to
consider to select the approach that best fulfills the specific project needs.

Comparison of the migration approaches

Consider several factors before deciding to use either approach. One of the
factors is the effort estimation, which can be a driver for the migration project. To
make the decision, we need to compare the approaches for migration.

Table 9-2 compares the migration approaches along with the potential benefits.

Table 9-2 Comparison of the migration approaches

Benefit WebSphere WebSphere WebSphere WebSphere WebSphere
InterChange Process Process Process Process
Server: No Server: Small | Server:Large | Server:Large | Server:
migration migration migration migration Complete
effort effort effort, plus rewrite
(just make it | (redesign migrating all | (from
work integration WBI scratch
approach) logic Adapters to approach)
approach) Ja2C
Better error X X Yes Yes Yes
handling
Better X Yes Yes Optimal Optimal
Availability
Better X Yes Yes Yes Yes
Scalability
Lowermemory | X Yes Yes Optimal Optimal
resources
Improved X Yes Yes Optimal Optimal
response time
performance
Better testing X Yes Yes Yes Yes
Automated X Yes Yes Yes Yes
build
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Benefit WebSphere WebSphere WebSphere WebSphere WebSphere
InterChange Process Process Process Process
Server: No Server: Small | Server:Large | Server:Large | Server:
migration migration migration migration Complete
effort effort effort, plus rewrite
(just make it | (redesign migrating all | (from
work integration WBI scratch
approach) logic Adapters to approach)
approach) Ja2c
Automated X Yes Yes Optimal Optimal
deployment
More powerful | X Yes Yes Optimal Optimal
tooling
Runon WESB | X Some Some Some Yes
Server modules modules modules
Reduction of X No No Yes Yes
custom
adapters
Optimal X No Almost Almost Yes
design
Optimal X No Almost Almost Yes
performance
Concernabout | Yes Some Little Almost none No
support of
code

In the following sections, we provide additional details to complete this
discussion about the possible technical approaches.

9.3.2 Technical approaches and the standard migration tools

The standard migration tool is optimized to reuse existing components. It was
designed originally to follow the two-step approach for adapters described in the
previous section. However, starting with Version 6.2, it is able to follow the server
and adapters all together approach, for certain adapters. Here is a quick
overview of the capabilities of the standard tooling with regard to the technical
approaches described previously:

» WebSphere Integration Developer migration tool provides support to migrate
server components (business objects, business object maps, collaborations,
and adapter definitions):
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— The custom Java snippet code in the WebSphere InterChange Server
artifacts, such as collaborations and business object maps, is copied into
the new artifacts nearly unchanged. It exploits the runtime support for the
WebSphere InterChange Server APIs in WebSphere Process Server.

— The tool provides support to reuse the existing WebSphere Business
Integration Adapters through JMS binding.

— The tool is now able to migrate WebSphere Business Integration Adapters
to native bindings and JCA adapters. Currently, all technical adapters are
supported, and application adapters, such as SAP and PeopleSoft
adapters, are also supported.

» With the former (before V6.2), external, non-WebSphere Integration
Developer standard migration tool that was dedicated to WebSphere
Business Integration Adapters, you can still upgrade several WebSphere
Business Integration Adapters that are not supported in Version 6.2 and get a
solution that reuses existing ASBOs and maps (BOConverter tool to
implement the secondary maps).

See Part 3, “Migration tooling” on page 177, for more information about the
standard migration tools.

9.3.3 Custom code and standard migration tool constraints

The standard migration tools require that you apply best premigration practices
to properly migrate collaborations and maps that contain custom Java code.
Often, you must modify the existing WebSphere InterChange Server
collaboration templates and map artifacts to allow their upgrade by the standard
migration tools.

For more details, see Chapter 13, “Best practices” on page 263 and
“Premigration considerations” in the WebSphere Process Server information
center at the following address:

http://publib.boulder.ibm.com/infocenter/dmndhelp/v6r2mx/index.jsp?topi
c=/com.ibm.websphere.wps.620.doc/doc/rmig_bestwics.html

9.3.4 Quality of automatically migrated code
The following potential issues are related to the quality of the generated code by
the standard migration tools:
» Custom Java code

The custom Java code in the WebSphere InterChange Server artifacts, such
as collaborations and business object maps, is copied into the new artifacts
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nearly unchanged. It exploits the runtime support for the WebSphere
InterChange Server APIs in WebSphere Process Server, which is practical to
accelerate the upgrade phase.

The disadvantage is that the generated WebSphere Process Server artifacts
still contain old WebSphere InterChange Server API calls, which can have a
negative effect on maintainability of the Java code. A WebSphere Process
Server developer might find it strange to deal with old WebSphere
InterChange Server APls.

Component and module generation

The standard migration tools generate WebSphere Process Server artifacts
and modules to produce a similar application to the original application
running in WebSphere InterChange Server. The new application can be used
to replace the old application from a functionality perspective. However, the
new application is not a “textbook example” of a WebSphere Process Server
application that can be developed by completely redesigning the application
with the new WebSphere Process Server programming model in mind.

For example, the current migration tools do not migrate a collaboration into a
Mediation Flow Component, which sometimes might be the best choice. The
tools can be practical to accelerate the upgrade phase. However, the
disadvantage is that it can negatively affect the maintainability and flexibility
of the solution.

9.3.5 Performance of automatically migrated code

174

The following potential issues are related to the performance of the generated
code by the standard migration tools:

» Custom Java code

Runtime support for the WebSphere InterChange Server APls in WebSphere
Process Server is provided by the Heritage API. This support allows direct
portability of the WebSphere InterChange Server code into the WebSphere
Process Server run time. During execution, in the background, “bridge code”
is run to transform the WebSphere InterChange Server constructs (business
objects) into WebSphere Process Server constructs (SDOs) and the reverse
is also true. This code generates overhead during execution and can
negatively affect the performance of the application.

Keeping WebSphere Business Integration Adapters

The two-step approach for adapters keeps the WebSphere Business
Integration Adapters during the first phase. The issue is that WebSphere
Business Integration Adapters are better optimized to work with WebSphere
InterChange Server than with WebSphere Process Server.
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With WebSphere Process Server, WebSphere Business Integration Adapters
generally consume more memory, because JMS transport must be used.
JMS transport consumes more memory than the native Internet Inter-ORB
Protocol (IIOP) transport that is available with the WebSphere InterChange
Server. Also, more communication hops exist (several JVMs, intermediate
Service Integration Bus layer). Therefore, you can expect performance
impacts, depending on the usage of the adapter.
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Part 3

Migration tooling

In this part, we cover the standard migration tools that are available for upgrading
from WebSphere InterChange Server to WebSphere Process Server:

» In Chapter 10, “Overview of migration tools” on page 179, we provide an
overview of the migration tools with WebSphere Integration Developer, the
Migration Wizard, the reposMigrate utility, and the tools that are dedicated to
the adapter migration.

» In Chapter 11, “Artifacts migration” on page 215, we provide more details
about the standard migration tool support for server artifacts, provided by the
Migration Wizard and reposMigrate tools.

» In Chapter 12, “Post-migration tasks” on page 253, we explain the post
migration tasks to be executed for certain artifacts, such as database
connection pools and relationships.

» In Chapter 13, “Best practices” on page 263, we provide best practices to
ease the usage of the migration tools and to optimize the generated artifacts.

© Copyright IBM Corp. 2009. All rights reserved. 177



178 Migrating WebSphere InterChange Server and Adapters to WebSphere Process Server V6.2



10

Overview of migration tools

In this chapter, we discuss the migration tools that are available for migration
from IBM WebSphere InterChange Server to WebSphere Process Server. We
begin with an overview of the WebSphere Integration Developer environment.
Then we introduce the Migration Wizard, which is the main graphical tool to use
when upgrading WebSphere InterChange Server artifacts in IBM WebSphere
Integration Developer. Next, we describe the equivalent command-line tool,
called reposMigrate. Finally, we focus on the adapter Migration Wizard.

We include the following sections:

10.1, “Migration tools” on page 180

10.2, “WebSphere Integration Developer” on page 181

10.3, “Migration Wizard” on page 192

10.4, “The reposMigrate utility” on page 205

10.5, “Migration tools specific to WebSphere Business Integration Adapters”
on page 208

vyvyyvyyvyy
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10.1 Migration tools

IBM provides migration tools that assist in migrating existing WebSphere
InterChange Server and WebSphere Business Integration Adapter source
artifacts into WebSphere Process Server artifacts. With WebSphere Process
Server Version 6.2, the main part of the migration tools is embedded with the
build-time and the runtime environments, that is, WebSphere Integration
Developer and WebSphere Process Server. A separate tool is dedicated to help
with the WebSphere Business Integration Adapters to WebSphere Adapters
migration.

The migration tools can be used to support the migration implementation, but
they are generally insufficient to provide a completely optimized migrated
solution. See Part 2, “Migration implementation concepts” on page 71 and
especially Chapter 9, “Migration implementation approach” on page 151 for more
information about the migration implementation approach.

The technical implementation for the migration is only a part of the overall
migration scope. See Part 1, “Migration concepts” on page 1, for more
information about the overall migration strategy.

In the following sections, we review the migration tools.

10.1.1 Supported versions

The standard migration tools support the WebSphere InterChange Server
product versions as summarized in Table 10-1.

Table 10-1 Overview of migration pathways

Migration pathways Description

WebSphere InterChange Server Version Use the migration tools that are provided
4.3 with WebSphere Process Server.

WebSphere InterChange Server Version Migrate to Version 4.3 of WebSphere
4.2.2 and prior to Version 4.2.2 InterChange Server before migrating to
WebSphere Process Server.
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10.2 WebSphere Integration Developer

As an introduction to the embedded migration tools, which are the Migration
Wizard and the reposMigrate utility, we provide an overview of the WebSphere
Process Server build-time environment. WebSphere Integration Developer is the
development environment for building integrated business applications that are
targeted for WebSphere Process Server. It contains a broad array of capabilities,
including all the tools and development aids that are necessary to build
service-oriented architecture (SOA) and process integration solutions.

WebSphere Integration Developer is built on the Rational Software Development
Platform, which is based on Eclipse 3.0 technology. It provides full integration
with other IBM tools and products. A primary purpose of WebSphere Integration
Developer is to provide the appropriate tools to build and test Service
Component Architecture (SCA)-based applications easily.

Eclipse: For more information about Eclipse and tutorials, see the following
Web address and explore the Getting Started pages:

http://www.eclipse.org

In this section, we introduce the basic terms and concepts of WebSphere
Integration Developer that are used in migrating the WebSphere InterChange
Server V4.3 source artifacts. We include the following concepts in our
discussion:

» Workbench

» Editors (assembly, process, business object, interface, interface mapping,
mediation flow, business object map, relationship, and visual snippet)

» Module
» Shared library
> Integration test client
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When a new workspace is started, the Welcome window is displayed as shown
in Figure 10-1. From this window, you can access information, such as the
product overview, tutorials, samples, migration information, and Web resources.

4 Business Integration — IBE WebSphere Integration Developer 6.2 — D:\WID62\EmployeeSync
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Get Started Samples and Tutorials Returning Users Web Resources
Learn SOA concepts and build Let the sample applications and Discover new and improved View the latest information
your first SOA application with tutorial instructions demonstrate features and learn how to updates and discover additional
WebSphere Integration the use of WebSphere migrate your applications Web resources
Developer Integration Developer

Figure 10-1 Welcome page

Close the Welcome page and click Go to the Business Integration
perspective in the upper right corner.
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The Business Integration perspective and workbench open as shown in

Figure 10-2. In this window, you develop and author the migrated artifacts and
other integration modules. The window offers a choice of perspectives and an
array of toolbars and menu items that are used to accomplish a variety of tasks.
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Figure 10-2 Workbench

10.2.1 Editors

An editor is a tool to create and to modify files. Depending on the type of file that
is being edited, the appropriate editor opens in the center or main pane of the
workbench. For example, a Text Editor opens when you double-click a text file,
and business objects open in the Business Object Editor.
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Assembly Editor

You use the WebSphere Integration Developer Assembly Editor to build
applications by assembling the SCA components. You drag SCA components,
such as Business Process, components, imports, and exports, to the canvas.
Then you specify their interfaces and bindings and wire them together by using
the Assembly Diagram Editor as shown in Figure 10-3.
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Figure 10-3 Assembly Editor

Business Object Editor

The Business Object Editor enables the building and editing of business objects,
their attributes, and business graphs through a graphical interface as shown in
Figure 10-4. You use this editor to add, delete, and reorder attributes and to
change the type of an attribute.
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Figure 10-4 Business Object Editor
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Process Editor

The Process Editor is a graphical programming environment, with which
developers can visually create and manipulate business processes as shown in

Figure 10-5.
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Figure 10-5 Process Editor
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Interface Editor

The Interface Editor is used to build Web Services Description Language
(WSDL) Port Type interfaces that are used to define SCA components as shown
in Figure 10-6. You use this editor to add and to remove operations and specify
operation inputs and outputs.

@ from_Input FortType [

*Operations %«? %}} =
Operationz and their parametersz
Hame Tvpe
%éx. from_Async_Tnput
[ Input (s) emploveshbi emplovesbi

Figure 10-6 Interface Editor

Interface Mapping Editor

The Interface Mapping Editor enables you to build and edit interface maps
through a graphical interface as shown in Figure 10-7. The Interface Mapping
Editor provides the methodology to deal with the differences between interfaces
and to reconcile them for your integrated development environment (IDE).

080 from_To_JText_to_JDBC_from @3

vOperation mappings
Connect operations to define ma Z=.

'::IE::' employaeBG FortType '::IE::' Execute_FortTypes

{"‘} Azvne_employecBi -ﬁ} Executa_Asyne
{"‘} Syne_employeeBF » {ii Execute_Sync
*Pa mappings
Conmect paran =z to define mappings.
a} Svnc_employecBi ﬁ Execute_Symc
[ employecBG employesEG Mowe [ employeeBG employesBG
[C» employeebG employesBG Move [C» employeeBG employesBG
[%] WICSFault  WICSFault Mowe [%] WICSFault  WICSFault

Figure 10-7 interface Mapping Editor

Mediation Flow Editor

The Mediation Flow Editor is a graphical programming environment that you
use to visually create and manipulate mediation flows as shown in Figure 10-8
on page 187.You can visually compose a mediation flow by defining the source
and target operations in the Operation connections section, and then visually
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adding and wiring mediation primitives in the flow section. You then add
properties for the primitives in the properties view.
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Figure 10-8 Mediation Flow Editor

Business Object Mapping Editor

The Business Object Mapping Editor is a graphical interface, with which you can
build and edit business object maps and their attributes as shown in Figure 10-9
on page 188. This editor allows developers to define the mapping of data

between business objects.
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Figure 10-9 Business Object Mapping Editor
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Relationship Editor

With the Relationship Editor in WebSphere Integration Developer, you can build
and edit relationships and their attributes through a graphical interface as shown
in Figure 10-10.

rf:l ContactR 7
*Relationship

I—L‘-j ContactR

*Boles &

I3 Ini Inz

] employee [[] JTextEmployes [~] JOECEmployes
&= EmployeeIl v, &= JtextEmployeell w, &= EmployesIl

Figure 10-10 Relationship Editor

Visual Snippet Editor

The Visual Snippet Editor is a programming environment that you can use to
graphically create and manipulate Java code. This editor provides two options to
develop snippet code: Visual and Java. Figure 10-11 shows Java code in the
Visual Snippet Editor.

O Viznal (_ Java

try {
EusChij frowBusChi = new BusOhi("ewmplovees'™)
BusChj toBusCkh]i = new BusChj("employee"):

Figure 10-11 Visual Snippet Editor
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10.2.2 Module

A module is a Business Integration project for developing SCA-based
applications. It is the basic unit of deployment to WebSphere Process Server. A

module is packaged in an enterprise archive (EAR) file and contains the following
artifacts:

v

SCA resources and module assembly

Java 2 Platform, Enterprise Edition (J2EE) projects
Java projects

Dependent libraries

vYvyy

Dependent libraries, Java projects, and J2EE projects can be added to a module
and deployed with the module.

10.2.3 Shared library

190

A shared library is a Business Integration project for storing artifacts that are
shared between multiple modules. In order for a module to use the resources
from a library, it must be added as a dependent to the module by using the
Dependencies Editor as shown in Figure 10-12.

fEIEDependencies: Empl oweeSymic =00

F Yersiom

* Libraries
Configure the required libraries.

ﬂEmployeeSy‘ncLib

Add. ..

F Javra

b J2EE (¥eb, EJB, Connecter, and so om)

b Fredefined Besources

b Drdering

F Unresolved Projects

Figure 10-12 Dependencies Editor
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A library cannot be deployed by itself. However, a library can be added to the
module and selected to be deployed with the module. At run time, libraries are
not shared, but they are deployed with the module that depends on the library.
Also, library dependencies can be added to a library.

10.2.4 Integration test client

The integration test client in WebSphere Integration Developer is the designated
tool for testing modules and components. The test client features a sophisticated
user interface that enables you to easily manage and precisely control your tests.

Figure 10-13 shows the integration test client.
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{5 Invoke * Detailed Properti
Configuration: | Defaulk Module Test ﬂ
Maodule: 'EmployeeSync ﬂ
Component: IEmponeeSync_From ﬂ
Interface: |Execute_F‘nrtType ﬂ
Operation: |Execute_ﬁsync ﬂ
Initial request pararmeters
Tarne | Tvpe | Ya|
—| employeeBa employeeBa
werb skring <
—| employee employee
EmployeelD int ]
EmployeeMame  string
fge ink ]
LeaderID int a
Leaderkame skring
Address skring
WEFSion token
rrlka hinnlran Fall ™)
Daka Pool
Events | Configurations

Figure 10-13 Integration test client
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10.3 Migration Wizard

Migration from WebSphere InterChange Server to WebSphere Process Server is
supported by using the Migration Wizard that is available in WebSphere
Integration Developer. The wizard generates the migrated artifacts in
WebSphere Integration Developer as modules, libraries, and components so that
you can review the artifacts and modify them if necessary.

10.3.1 Using the Migration Wizard

WebSphere Integration Developer provides a Migration Wizard for migrating the

WebSphere InterChange Server artifacts. You can start the Migration Wizard in

one of two ways:

1. From the File menu option, either select File — Import, or, in the Import
window (Figure 10-14 on page 193), select WebSphere InterChange Server
Repository, and then click Next to invoke the Migration Wizard.
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# Import

Select \
& wizard that migrates and imports WebSphere InterChange Server P
artifacts.

Select an import source:

|ty'pe filter text |

[ General
=% Business Integration

(_‘.': #ebSphere Businesz Modeler problem determination archive

>

WebSphere InterChange Serwver Repository
1 WebSphere M3 Workflow FIL File
0 WebSphere Studio Application Developer Integration Edition Workspac:
® WSDL/Interface
= C¥E
= ETEB
= Jawa EE
= Flug-in Development
[ Profiling and Logging E
= Bun/Debug
= SIF
= Team

[ Test
< I

|l
| <

@

Figure 10-14 Migration Wizard

2. From the Help menu option:
a. Select Help — Welcome.

b. In the welcome window in WebSphere Integration Developer, click the
Returning Users icon (Figure 10-15 on page 194).
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Figure 10-15 Returning users icon

3. In the Returning Users window (Figure 10-16 on page 195), in the left pane,
click Migration.
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File Edit Havigate GSearch Project ClearCaze WNindow Help
€3 Helcome 53 = -
Go to the Business Integration L—r&
perspective ST

LCEIE Integration Developer

9 M & @

Get Started Samples and Tutorials Returning Users Web Resources
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Learn about what is new and leamn how to migrate existing projects

/\'\ What's New in WebSphere Integration Developer
Read about the new features in Version 6 Release 2

'\.\ o

What's New v

Migration

Figure 10-16 Returning users page
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4. In the Migration pane (Figure 10-17), click Migrate a WebSphere ICS
repository.

#+ Business Integration — IBN WebSphere Integration Developer 6.2 — D:\¥ID62iEmployeeSync

File Edit Havigate Search Project ClearCase Yindow Help

P Helaome ©2

Integration Developer

Get Started Samples and Tutorials Retuming Users Web Resources

Go to the Business Integration G(_‘/
perspective

RETURNING USERS

Learn about what is new, find resources, and learn how to migrate existing projects

" Migration Guide _'f Migrate a WebSphere MQ Waorkflow process
J5%  Migration Guid M /ebSphere MQ Waorkfl

What's New ©.2| Learn how to migrate your applications to WebSphere F”'L‘g Launch the FlowMark Defintion Language (FOL) migration

" Integration Developer V6.2 wizard

Migration
Migrate a WebSphere ICS repository 51 Migrate an Integration Edition workspace
Launch the WebSphere InterChange Server (ICS) migration S? Launch the WebSphere Studio Application Developer
wizard Integratien Edition workspace migration wizard

.‘ﬁ Migrate WebSphere Adapters
= Learn how to migrate applications using previeus adapter

levels

e

Figure 10-17 Migration page

5. The Migration Wizard window (Figure 10-18 on page 197) opens by using
either approach.
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# ¥ebSphere InterChange Server Import Wizard

Select WebSphere InterChange Repository Details
Provide the details corresponding to the WebSphere InterChange repository. G>

WebSphere InterChange Serwver repository path:

20034 ics \Chapter 13 samples'Chapter 13 sampleshEmployeeSsyme ICL. jar

WebSphere Integration Deweloper library:
EmployeeSynclib w

WebSphere InterChange Serwver aszembly sditor templates:

Figure 10-18 Select WebSphere InterChange Repository Details

. In Figure 10-18:

a. Enter the WebSphere InterChange Server repository path or click Browse
JARs to select the JAR file to use in the migration process.

. Enter the name of a new or existing WebSphere Integration Developer
library.

You can also add a WebSphere InterChange Server Assembly Editor
template to be loaded and used for XML to Java conversion. If custom
APls (My Library) are created for use in the Activity Editor, the migration
tool must refer to the custom activity editor template to determine how to
migrate the custom API to Java. These templates can be found in the root
directory .wbhiActEditorSettings located in the WebSphere InterChange
Server workspace directory. Generally, the template files have a .bbt file
extension. Ensure that you load these templates in the template box. If
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you do not add a template, the Standard Assembly Editor Template V4.3.3
will be used for XML to Java conversion.

c. Click Next to configure the migration settings for each connector.

7. From this page as shown in Figure 10-19, you can select the appropriate
target binding and data handlers for each connector being migrated. Select
the connector from the list and choose a target binding and then a custom
data handler JAR file if it applies. Note that the Migration Wizard will not allow
the migration process to proceed until all connector values are set.

#= WebSphere InterChange Server Import Wizard

Configure Connector Migration : :

Configure migration settings for each conmector.

< JTTextConnector JTextConnector - JText
«* TDBCCommector

Binding: |JM3 to JText (FTF) WET Adapter w

[¥]Inport and reference the JCA connector

@ [ mep [ <Bak [ Hext> |

Figure 10-19 Configure Connector Migration

Note the adapter migration is a two-step process. The first step is represented
by the Configure Connector Migration window (Figure 10-19), and it consists
of defining the target implementation for the adapter. The first step is a
prerequisite for the second step.
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Here are more details about the two steps for adapter migration:

The first step allows you to keep and reuse the old WebSphere Business
Integration Adapter and can provide a Java Message Service (JMS)
binding for this purpose.

The first step directly converts WebSphere Business Integration Adapters,
which have equivalent native binding counterparts in WebSphere Process
Server. This step applies to the following WebSphere Business Integration
Adapters: MQ, JMS, HTTP, Web Services, and Enterprise JavaBeans
(EJBs). More details are given in Table 10-2 on page 200 and also in 12.3,
“Bindings” on page 258.

The first step cannot directly convert WebSphere Business Integration
Adapters that have a WebSphere Java EE Connector Architecture (JCA)
adapter counterpart in WebSphere Process Server. But, it is able to
prepare the work for step two by importing the necessary JCA adapter
libraries.

The second step converts WebSphere Business Integration Adapters that
have a WebSphere JCA adapter counterpart in WebSphere Process
Server. It currently supports the following WebSphere Business
Integration Adapters: Java Database Connectivity (JDBC), Email, JText,
SAP, and PeopleSoft. More adapters will be covered with upcoming fix
packs.

The second step is done later, using a dedicated adapter Migration
Wizard, after the first step of the migration is completed. It is described in
detail in “Using the Migration Wizard” on page 192.

Table 10-2 on page 200 summarizes the migration options proposed by the
migration tools for WebSphere Business Integration Adapters.
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Table 10-2 Migration options for WebSphere Business Integration Adapters

WebSphere Business Integration Adapter
type

Migration options

WebSphere Business Integration Adapter for
JMS

Option 1: WebSphere Process Server JMS
binding (covered by step 1)

Option 2: WebSphere Process Server generic
JMS binding (covered by step 1)

Option 3: WebSphere Process Server JMS
binding connecting to the existing WebSphere
Business Integration Adapter for JMS (covered
by step 1)

WebSphere Business Integration Adapter for MQ

Option 1: WebSphere Process Server MQ
binding (covered by step 1)

Option 2: WebSphere Process Server MQ JMS
binding (covered by step 1)

Option 3: WebSphere Process Server JMS
binding connecting to the existing

WebSphere Business Integration Adapter for MQ
(covered by step 1)

WebSphere Business Integration Adapter for
WebServices

Option 1: WebSphere Process Server HTTP
binding (covered by step 1). Note: Migration to
Web Services binding is targeted for an
upcoming fix pack.

Option 2: WebSphere Process Server JMS
binding connecting to the existing WebSphere
Business Integration Adapter for WebServices
(covered by step 1)

WebSphere Business Integration Adapter for
HTTP

Option 1: WebSphere Process Server HTTP
binding (covered by step 1)

Option 2: WebSphere Process Server JMS
binding connecting to the existing WebSphere
Business Integration Adapter for HTTP (covered
by step 1)

WebSphere Business Integration Adapter for
EJB

Option 1: WebSphere Process Server Stateless
Session Bean (covered by step 1)

Option 2: WebSphere Process Server JMS
binding connecting to the existing WebSphere
Business Integration Adapter for EJB (covered by
step 1)
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WebSphere Business Integration Adapter
type

Migration options

WebSphere Business Integration Adapter for
JDBC

Option 1: WebSphere Adapter for JDBC (covered
by steps 1 and 2)

Option 2: WebSphere Process Server JMS
binding connecting to the existing WebSphere
Business Integration Adapter for JDBC (covered
by step 1)

WebSphere Business Integration Adapter for
JText

Option 1: WebSphere Adapter for FlatFile
(covered by steps 1 and 2)

Option 2: WebSphere Process Server JMS
binding connecting to the existing WebSphere
Business Integration Adapter for JText (covered
by step 1)

WebSphere Business Integration Adapter for
EMail

Option 1: WebSphere Adapter for EMail (covered
by steps 1 and 2)

Option 2: WebSphere Process Server JMS
binding connecting to the existing WebSphere
Business Integration Adapter for EMail (covered
by step 1)

WebSphere Business Integration Adapter for
SAP

Option 1: WebSphere Adapter for SAP (covered
by steps 1 and 2)

Option 2: WebSphere Process Server JMS
binding connecting to the existing WebSphere
Business Integration Adapter for SAP (covered
by step 1)

WebSphere Business Integration Adapter for
PeopleSoft

Option 1: WebSphere Adapter for PeopleSoft
(covered by steps 1 and 2)

Option 2: WebSphere Process Server JMS
binding connecting to the existing WebSphere
Business Integration Adapter for PeopleSoft
(covered by step 1)

Any other WebSphere Business Integration
Adapter

WebSphere Process Server JMS binding
connecting to the existing WebSphere Business
Integration Adapter (covered by step 1).

IBM plans to support the migration of more
adapters in upcoming fix packs.

In Figure 10-19 on page 198, click Next.
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8. The Conversion Options page opens. From here, you can accept the
recommended options or change them as shown in Figure 10-20.

# ¥ebSphere InterChange Server Import Wizard

Conversion Options
Select WebSphere InterChange repository conwersion options G>

Jawa parsing errors encountered in the migration process should be treated as:
l:%:'Errcurs (recommended)
O'ﬁ'arni:ngs

On error the migration process should:

@Continue until complete (recommendad)

l:::'T:a-rminats_- immediately

Event sequencing for all asynchroneous WSIL methods:

@ﬂ]isa'hle (recommended]:
OEnable

@ [ melp || <Back || Hext> || Fimish || Cencel

Figure 10-20 Conversion Options

Click Next on Figure 10-20.
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9. A Migration Summary page opens similar to Figure 10-21.

# ¥ebSphere InterChange Server Import Wizard

Migration Summary
Summary of the WebSphere InterChange repository migration GD
Y
Repository Path: D:wedbookredbook2008%ics\Chapter 13 samples\Chapter 13
samples\EmployeeSync ICL.jar
Library: EmployeeSyncLib [new)
Jawa parsing errors Emors {recommended)
encountered in the
migration process should
be treated as:
Cn error the migration Continue until complete (recommended)
process should:
Ewent sequencing for all Disable {recommendsad)
asynchronous W5SDL
methods:
JTextConnector
Connector Type: JTesxt
Target Binding: JMS to JTesxt (FTF) WBI Adapter
Import JCA Connector: true
JDBCConnector
Connector Type: JOBC
Target Binding: JMS to JOBC WBI Adapter
Import JCA Connector: true ==
o
@ | Help | [Tk Finish | [ Cancel

Figure 10-21 Migration Summary

10.After you have reviewed the summary details, click Finish to begin the
migration process.
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11.A progress bar at the bottom of the migration dialog indicates the progress of
the migration. When the process completes, the dialog disappears and the
Migration Results window opens as shown in Figure 10-22.

El Kizration Results

Migration has finished sucoessfully. Examine the Emor Log for warnings and emors
Q? related to migration.
Message Date ~
i CWWICO119T: The migration is complete. 2009-03-15 05:22:10. 2210
i CWWICO115I: The migration of the medulez iz, .. 2009-03-15 05:22:10. 2210
i CWWICO11RI: The artifact empdb has been mig .. 2009-03-18 05:22:10. 2210
i CWWICO114I: The following datsbase conmecti... Z2009-03-185 05:22:10. 2210
i CWHICOL1RT: The artifact JTextConmector has. . 2009-03-18 05:22:10. 2210
i CWWICO113I: The following comnector iz bein. .. 2009-03-15 05:22:10. 2210
i CWWICO11RI: The artifact JOECConmector has ... 2009-03-18 05:22:10. 2210
i CWWICO113I: The following comnector iz bein. .. 2009-03-185 05:22:10. 2210
i CWWICO11RT: The artifact EmployeeSyne has b 2008-03-18 05:22:10. 2210
i CWWICO112I: The following collaboration obj... 2009-03-15 05:22:10. 2210
i CWWICO11RI: The artifact JText_to JOBC has ... 2009-03-18 05:22:10. 2210
i CWWICO111I: The following collaboration tem... 2009-03-15 05:22:10. 2210 S

[¥]Build workspace on close.

[

el
L)

Figure 10-22 Migration Results

Click Close to finish the process and to build the new workspace. You can
clear the check box “Build workspace on close” if you do not want the
workspace to build at this time.

12.At this stage, you have finished the first step of the migration. You have to
apply the second step to completely migrate WebSphere Business
Integration Adapters that have a WebSphere JCA adapter counterpart. We
describe the second step in “Migrating using the Adapter Migration Wizard”
on page 211.
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10.4 The reposMigrate utility

The reposMigrate utility is the scripting equivalent to the graphical Migration
Wizard. You can invoke the reposMigrate utility from a command line. In the
following section, we explain how to use the reposMigrate utility during the
migration in more detail.

10.4.1 Migrating by using the reposMigrate utility

The reposMigrate utility is in the bin directory of WebSphere Process Server
runtime installation. You invoke this utility from a command line.

To use the reposMigrate utility:

1. Identify the Java archive (JAR) file that contains the pre-exported WebSphere
InterChange Server artifacts that are to be converted to WebSphere Process
Server deployable artifacts.

2. Invoke the reposMigrate utility from a command-line prompt. Specify the
required arguments and any optional arguments that are required.

3. Modify the resulting JAR file if applicable.

4. Run the serviceDeploy command to create a deployable EAR file for each
JAR file.

5. Use the wsadmin command to install the EAR files on WebSphere Process
Server. By invoking wsadmin with the generated Jython script, resources are
created in the WebSphere Process Server system for all target resources,
such as JDBC data sources and WBIScheduler entries.

The reposMigrate utility requires a WebSphere InterChange Server repository
JAR file as input. This JAR file needs to be self-contained with respect to the
applications that are being migrated. That is, all artifacts referenced by any of the
artifacts in the JAR file must also be contained in the JAR file.

Export these artifacts and create the JAR file by using the WebSphere
InterChange Server repos_copy command with the -o option as shown in
Example 10-1.

Example 10-1 Exporting WebSphere InterChange Server artifacts by using the
repos_copy command

repos_copy.bat -sWICS43Server -uadmin -pnull
-eCollaboration:EmployeeSync+ConnectionPool:empdb+Relationship:ContactR
-oEmployeeSync.jar -deep
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See “Using repos_copy” in the IBM WebSphere InterChange Server V4.3
information center at the following address for more details about the repos_copy
command:

http://publib.boulder.ibm.com/infocenter/wbihelp/v6rxmx/index.jsp?topic
=/com.ibm.wics_user_administrator.doc/doc/administration/administration
33.htm

The reposMigrate utility converts all of the WebSphere InterChange Server
artifacts in a repository JAR file into WebSphere Process Server deployable
artifacts.

For each migrated collaboration object and connector definition, a JAR file is
created by the reposMigrate utility as shown in Figure 10-23. For other artifacts,
such as business objects, maps, and relationships, a copy of the artifacts that are
generated from the input JAR file is included in each JAR file. If no collaboration
objects or connectors are migrated, a single JAR file is created that contains a
module of all the shared artifacts.

WICS
Collaboration o Employee Sync Module

) [ 44+ ) J2EEEAR

Employee Sync.cwc

WBI Adapter
Configuration ~=* JDBCConnector Module *=*=--.,

J2EE EAR

JDBCConnector.con

Figure 10-23 Atrtifact conversion
After the new JAR files are created, use the serviceDeploy command to deploy

these artifacts to the WebSphere Process Server. The serviceDeploy command
utility for WebSphere Process Server is used to compile and package the SCA
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and J2EE artifacts programmatically. The reposMigrate utility receives the
WebSphere InterChange Server JAR file, creates the SCA components, and
then invokes the serviceDeploy utility to create the J2EE EAR file.

For WebSphere InterChange Server artifacts that have no corresponding artifact
in WebSphere Process Server, a Jython script is generated during migration that
can be run by using the wsadmin command to create WebSphere Process Server
configuration definitions that correspond to the original WebSphere InterChange
Server artifacts. The wsadmin tool in WebSphere Application Server V6 runs the
administrative scripts.

The reposMigrate utility has the following syntax:

reposMigrate [-options] input repository module output directory

Note the following explanation:

» The input repository indicates the input JAR file.
» Themodule output directory indicates the output file directory.

Table 10-3 shows the command-line options for the reposMigrate utility.

Table 10-3 Command-line options of the reposMigrate utility

Command-line option | Explanation

-lv Sets the log level to verbose.

-wi Ignores Java conversion errors (only displays warnings).

-fh Halts the migration at first failure.

-es Enables event sequencing on all generated artifacts.

-ml Maintains a loop structure when migrating collaboration
templates.

-td template directory Specifies the directory that contains the custom template
files.

The following example shows a successful reposMigrate command:

reposmigrate Custom.jar C:\Modules -Tv -wi

Important: The reposMigrate command only supports migrating a
WebSphere Business Integration Adapter to WebSphere Process Server JMS
binding connecting to the existing WebSphere Business Integration Adapter.
In other words, you have to use WebSphere Integration Developer to migrate
the WebSphere Business Integration Adapter to an equivalent WebSphere
Process Server native binding or JCA adapter.
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10.5 Migration tools specific to WebSphere Business
Integration Adapters

The WebSphere Business Integration Adapter Artifact Importer and the Adapter
Migration Wizard are two separate tools that are dedicated to helping with the
migration of WebSphere Business Integration Adapters.

You can use the Adapter Artifacts Importer to import a WebSphere Business
Integration Adapter definition into WebSphere Integration Developer. Therefore,
the WebSphere Business Integration Adapter can be reused with a WebSphere
Process Server environment through Java Message Service (JMS)
communication. The functionality provided by this tool is similar to what is
available in the Migration Wizard. The only difference is that the Adapter Artifacts
Importer relies on the adapter configuration file (.cfg) and the schemas of the
business object definitions as separate files. The Migration Wizard relies on the
definitions that are stored in the repos_copy JAR file.

Generally, the Adapter Artifacts Importer is not needed for a WebSphere
InterChange Server project migration, because the Migration Wizard already
does everything that is needed. It is useful for projects that use different broker
products, such as WebSphere Business Integration Server Foundation or
WebSphere Business Integration Message Broker.

The Adapter Migration Wizard is extremely useful to migrate WebSphere
Business Integration Adapters that have a WebSphere JCA adapter counterpart.
However, the Adapter Migration Wizard cannot migrate all kinds of WebSphere
Business Integration Adapters to all kinds of WebSphere JCA adapters. The list
of supported adapters is given in Table 10-2 on page 200. The Adapter Migration
Wizard can be run on any WebSphere Process Server module that contains
WebSphere Business Integration Adapter artifacts. It updates specific artifacts,
such as the schemas and service definition files (.import, .export, .xsd, and
.wsd1), for use with the new JCA adapter. When you finish running the Adapter
Migration wizard, the migration is complete and the module uses a new
WebSphere JCA adapter.

Before running the Adapter Migration Wizard, run the WebSphere InterChange
Server Migration Wizard to get project modules ready for the adapter upgrade.

10.5.1 WebSphere Business Integration Adapter Artifact Importer
WebSphere Business Integration Adapter Artifact Importer is provided by

WebSphere Integration Developer to clients, who only want to create
WebSphere Process Server configurations for the existing WebSphere Business
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Integration Adapter. These clients do not want to migrate the entire repository or
project to WebSphere Process Server.

To start WebSphere Business Integration Adapter Artifact Importer:

1. In WebSphere Integration Developer, select File —» New — External
Service.

2. In the External Service window (Figure 10-24), click Messaging, select
WebSphere Business Integration Adapters, and click Next.

# External Service |:|®

External Service

Select the type of serwice to create or registry to browse. ¢ 5

Filter: |tjrpe filter text

fvailable Types:

@ hdapters
J Tava
=[] Meszaging
C] WebSphere Business Integration Adapters
=] 3 Regiztriasz )
[ imnT
{, WSER

Description:

Create a zervwice to connect to systems by zending or receiwvwing meszzages using
WebSphere Business Integration hdapters.

Figure 10-24 External Service
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3. In the Select a Messaging Agent window (Figure 10-25), select the WBI
Adapter Artifact Importer, and click Next.

# Ezternal Service

Select a Messaging Agent
Select a discowery agent to find messaging serwvices. \“uf#/

WEI Adapter Artifact Importer

frtifact importer for a WET Adapter endpoint

€3] [ < Back ” Hext > Finizh

Figure 10-25 Select a Messaging Agent
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4. In the Discovery Configuration window (Figure 10-26), click Browse, and
specify the connector configuration file and business object schema directory.

Then, click Finish.

#4= Ezxternal Service |Z|@@

Discovery Configuration =
Specify properties to begin discowvery.

Commector configuration file: % || Browse. ..

Browse. ..

Ly

Buszineszs object =chema directory s

(7 ¢ Back Cancel

Figure 10-26 Discovery Configuration

10.5.2 Migrating using the Adapter Migration Wizard

In the WebSphere Integration Developer workspace, you can launch the Adapter
Migration Wizard by right-clicking the module project in the Business Integration
perspective and selecting Update — Migrate Adapter Artifacts. Figure 10-27
on page 212 describes the functional areas of the wizard.
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2 TOBCConnector [WET] ® The connector project CWYEC_JDBC with
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® Migrate the adapter artifacts for module
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with |BM WebSphere Adapter for JOBC
version §.2.0.0.
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migrate a test envirocnment prior to migrating a
production repository. After 8 connector project has
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not function in wersions of WebSphere Proosss Server
and WebSphers Integration Developer earlier than
version §.1. Refer to the adapter user documentation
for detailed information about migrating an adapter.

[Select All] ’Seler_‘t Fone H

Figure 10-27 Adapter Migration Wizard

When you launch the Migration Wizard, by default all the dependent artifact
projects are selected. If you clear the check mark next to a dependent artifact
project, that project is not migrated.

As shown in Figure 10-28 on page 213 on the Review Changes window, you can
review the migration changes that will occur in each of the artifacts that you
migrate by clicking the + (plus) sign.
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Figure 10-28 Review Changes

Click Finish to perform the migration.

Before performing the migration process, the wizard backs up all of the projects
that are affected by the migration. The projects are backed up to a temporary
folder within the workspace. If the migration fails for any reason, or if you decide
to cancel the migration before it completes, the wizard deletes the modified
projects and replaces them with the backup projects.
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11

Artifacts migration

In this chapter, we provide details about the standard migration tools support for
server artifacts that is provided by the Migration Wizard and reposMigrate tools.
We discuss the major WebSphere InterChange Server artifacts and features,
such as the business objects, maps, relationships, collaborations, WebSphere
Business Integration Adapter definitions, and the Server Access interface. We
also show how you can upgrade these artifacts and features to an equivalent
component or functionality in WebSphere Process Server.

We include the following sections:

11.1, “Migration prerequisites and constraints” on page 216

11.2, “Files generated during migration” on page 216

11.3, “Business objects” on page 217

11.4, “Maps” on page 222

11.5, “Collaborations” on page 227

11.6, “Relationships” on page 237

11.7, “WebSphere Business Integration Adapters” on page 240

11.8, “WebSphere InterChange Server Access Interface” on page 248
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11.1 Migration prerequisites and constraints

The following prerequisites and constraints, among others, of the migration tools
are known:

» The WebSphere Process Server only supports migration from WebSphere
InterChange Server Version 4.3.

» When migrating large repository files with the Migration Wizard, you might
need to increase the heap size in WebSphere Integration Developer so that
the migration completes without running out of memory. If you do this, a
typical setting is -Xvmx1024m. The reposMigrate command-line tool consumes
less memory and can be another option to circumvent this potential issue.

» The migration tools rely on best practices that are described in Chapter 13,
“Best practices” on page 263.

For information about other specific limitations, see “Limitations when migrating
from WebSphere InterChange Server” in the WebSphere Process Server,
Version 6.2 information center at the following Web address:

http://publib.boulder.ibm.com/infocenter/dmndhelp/v6r2mx/index.jsp?topi
c=/com. ibm.websphere.wps.620.doc/doc/cmig_limitations_wics.html

11.2 Files generated during migration

Table 11-1 on page 217 shows the artifacts that are created in WebSphere
Process Server after migrating a typical WebSphere InterChange Server
repository file.
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Table 11-1 Generated artifacts after migrating

Generated file File extension File content

XML Schema Definition .xsd XSD of WebSphere InterChange

(XSD) Server data objects

Web services Description wsdl Interface, binding, and address

Language (WSDL) information of Web services

Business Process .bpel and .bpelex | Business process modeled by using

Execution Language BPEL standards and the IBM BPEL

(BPEL) extension definitions

Service Component .component SCA definitions

Architecture (SCA)

component

Java Jjava Java implementation for an SCA
component

Map .map Business object mapping definitions

Mediation .mfc Mediation flow definitions

Interface map .ifm Interface mapping definitions

Relationship .rel XML description of a relationship,
role, roleObject, and key attributes

WebSphere Business .import WebSphere Business Integration

Integration Adapter .export adapter configuration definitions

.wbia

11.3 Business objects

In the following sections, we describe the concept of business objects. We
explain how they are migrated from WebSphere InterChange Server to
WebSphere Process Server when using the standard migration tools.

11.3.1 Business objects in WebSphere InterChange Server

In WebSphere InterChange Server, information that is sent or received between
components is packaged in the form of a business object:

» For data that is transferred between an adapter and WebSphere InterChange
Server, application-specific business objects (ASBOs) are used that model
the appropriate application entities.
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» For data that is processed within the business logic of WebSphere

InterChange Server collaboration, generic business objects (GBOs) are used.
They contain a superset of information for the application-specific entities.

Maps transform data between GBOs and ASBOs so that adapters can
communicate with their applications by using application-specific entities.
Collaboration objects can apply business logic in an application-independent
way.

Both ASBOs and GBOs are modeled during design time as business object
definitions, which are stored in the business integration system. At run time,

data is populated in a business object instance, which is based on the
appropriate definition. The business object moves through the business

integration system as dictated by its routing and integration or business logic

rules.

11.3.2 Service Data Objects in WebSphere Process Server
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The WebSphere Process Server business object framework provides a data
abstraction for the SCA. It has capabilities that are similar to WebSphere

InterChange Server business objects and mitigates complexities that are related

to working with federated and disparate business data.

Service Data Objects (SDOs) are used as a unified pattern for data

representation, transport, and persistence across application layers. WebSphere

Process Server introduces business objects, which are enhanced SDOs.
Business objects are part of the service-oriented architecture (SOA) core of
WebSphere Process Server components as shown in Figure 11-1.

WebSphere Process Server Components
p
4 N N\ ( )
. : Business .
Service Business State Business Human
Components Processes Machines Rules Tasks
A VAN J\ J
r aY4 : aYa )
Supporting Mediation || Interface Beo1®® Relation- || Dynarmic
Services (ESB) Maps i ] ships ervice
J aps ) Selection )
SOA Core Service C_)omponent Bus_iness Common Event
Architecture Objects Infrastructure
WebSphere Application Server ND (J2EE Run Time)
\

Figure 11-1 WebSphere Process Server components architecture
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Business objects include extensions that are important for integration solutions
and are used to further describe the data that is being exchanged between SCA
services. A business object is a set of attributes that represents a business entity,
such as an employee; an action on the data, such as create, read, update, and
delete operations; and instructions for processing the data.

Business objects are flexible, because they can represent many kinds of data.
For example, in addition to supporting the data synchronization model of
traditional integration servers, they also can represent data that is returned from
a synchronous Enterprise JavaBeans (EJB) session bean facade or a
synchronous business process. Then, they can be bound to WebSphere Portal
portlets and JavaServer Faces (JSF) components.

Business objects are the primary data abstraction for the SCA. Figure 11-2
illustrates how the SCA provides the framework to define service components
and compose these services into an integrated application. It also shows that
business objects represent the data that flows between each service. Regardless
of whether the interface associated with a particular service component is
defined as a Java interface or a WSDL port type, the input and output
parameters are represented by using business objects.

BO 7 >_\_B°E Service
: 1
: Component

| : ;BO% ( \ /
i L/ ; R
: Service
~ ~
»' Export . Component 1|{
BO

= Business Object

Figure 11-2 WebSphere Process Server business objects
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11.3.3 Migration of business objects

The migration utility generates a WebSphere Process Server business object
and a business graph for each WebSphere InterChange Server business object
packaged in a repository JAR file. The business graph is a wrapper around
business objects that contain change and event summaries along with verb
information. The business graph is defined by the SDO JSR235 specification. It
is used in WebSphere Process Server to provide increased quality of service
(QoS) support.

Figure 11-3 shows business objects in a project under Data Types.

SN
o Dependencies
& Integration Logie
= E‘r‘ Data Types

] company
comp anyBG
Iil department
departmentEG
Iil employes
employecbG
':j JOECEmployee
JUECEmployeaBG
':j JTextEmployee
JTextEmployeeBG
Iil M0 _DataHandler TefanltFixedfidthConfig
MO_DataHandler DefaultFixzedWidthConfigBG
Iil M0 _TataHandler DefaultXMLConfig
MO_DataHandler Defaul tiMLConfigBG
Iil MO_TTextCommector_Defanlt
|, MO_JTextConmector_[efanltBi
Iil M0_Server NataHandler
Lt—..| M0_Serwer DataHandlerEBi
O] ¥ICSFault

Figure 11-3 Business objects that are listed under Data Types

220 Migrating WebSphere InterChange Server and Adapters to WebSphere Process Server V6.2



Figure 11-4 shows the business object of Employee.

I:I employee 00
vBusiness object é;' i & =
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lacale string
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Figure 11-4 Employee business object

Figure 11-5 shows the corresponding business graph.
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Figure 11-5 Employee business graph
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Table 11-2 summarizes each of these concepts.

Table 11-2 SDO business object key concepts

Concept Description

Business object A business object contains attributes, each of which has a name,
a type (scalar type of another business object), a default value (for
scalar types), and cardinality.

Business graph A business graph is a wrapper that is added around a simple
business object or a hierarchy of business objects to provide
additional capabilities, such as carrying a change summary, event
summary, and verb information that is related to the business
objects in the business graph.

Business object Metadata provides the ability to annotate business objects with
metadata application-specific information. This metadata is added to the
business object’s XML schema definition, which is also known as
the xs:annotation and xs:appinfo elements.

Business object Business object services are the SDO API. It is the set of services
services for creating and manipulating business objects. Examples include
services, such as create, copy, equality, and serialization.

For more information about business objects, see the following resources:
» WebSphere Process Server information center
http://publib.boulder.ibm.com/infocenter/dmndhelp/v6r2mx/index.jsp
» The SDO JSR 235 specification
http://jcp.org/en/jsr/detail?id=235

11.4 Maps

In the following sections, we describe the concept of maps and how they are
migrated from WebSphere InterChange Server to WebSphere Process Server.

11.4.1 Maps in WebSphere InterChange Server

Maps in WebSphere InterChange Server are used to transform one business
object to another. Maps assign a value to the attribute of a target business object
based on the value or values of the attribute or attributes in the source business
object. The mapping transformation rules specify how the data is mapped from a
source business object to the destination business object.
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Table 11-3 outlines and describes the rules in WebSphere InterChange Server
for mapping.

Table 11-3 Mapping rules in WebSphere InterChange Server and their descriptions

Mapping rule Description

Move Copies the value of the source attribute to the destination
attribute.

Set value Specifies a value in the destination attribute.

Join Joins two or more source attribute values into a single destination

attribute. Can also specify a delimiter that is used to join the two
source attributes.

Split Splits a source attribute into two or more destination attributes
based on the delimiter specified.

Submap Calls a map for child business objects.
Cross-reference Maintains the identity relationships for the business objects.
Custom Writes Java code for transformations other than the standard

transformation rules.

11.4.2 Maps in WebSphere Process Server

WebSphere Process Server provides two kinds of maps: interface maps and the
business object maps. Interface maps resolve the differences between
components that have different interfaces and allow them to communicate.

Business object maps in WebSphere Process Server are used to specify a value
in the attribute of a target business object based on the value of the attribute in
the source business object. The data mapping can be a simple copy of a source
attribute value to a destination attribute. Also, complex transformation to assign a
value to the attribute in the destination business object, based on a value in the
attribute of a source business object, can be involved.
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Table 11-4 outlines and describes the rules in WebSphere Process Server for
business object mapping.

Table 11-4 Mapping rules in WebSphere Process Server and their description

Mapping rule Description

Move Copies the value of the source attribute to the destination attribute.

Extract Extracts a portion of the source attribute. The source attribute must
be of type String.

Join Joins two or more source attribute values into a single destination

attribute. The target of a join transform must be of type String.

Submap The source and the target must be business objects. This transform
calls a map that has the same source and the target business
objects.

Assign Sets a constant value to the target attribute.

Relationship Performs identity relationship management. The source and the

target must be business objects.

Custom Allows the user to write logic for transformation by using Java code.

Custom assign This rule is similar to the Custom rule, but it does not take any input.

Custom callout This callout is similar to Custom, but it does not provide any output.
It is useful for initializing before executing other transformations.

11.4.3 Migration of maps

Business object maps in WebSphere Process Server are equivalent to the maps
in WebSphere InterChange Server with a slight difference because of the
difference in the business objects of the two systems. Business objects in
WebSphere InterChange Server represent the messages that need to flow
between one system to another. They contain the verb information, which
represents how the system must process the data, such as by using the create,
delete, update, and retrieve operations.

In WebSphere Process Server, the verb information is stored in the business
graphs, which are the wrappers added around business objects. In addition to
the verb, the business graphs provide capabilities, such as the event summary
and the change summary.
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When a map is migrated, for every map in WebSphere InterChange Server, two
maps are generated in WebSphere Process Server:

» One map for the mapping between source and the target business graph

» One map for the mapping of business objects

Figure 11-6 shows a map in WebSphere InterChange Server.
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ChjectEventld String

Figure 11-6 Map in WebSphere InterChange Server

Figure 11-7 on page 226 and Figure 11-8 on page 227 show the generated

maps in WebSphere Process Server, when the map in Figure 11-6 is migrated
from WebSphere InterChange Server.
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Figure 11-7 shows the business object map in WebSphere Process Server.
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Figure 11-7 Business object map in WebSphere Process Server

Figure 11-8 on page 227 shows the business graph map in WebSphere Process
Server.
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Figure 11-8 Business graph map in WebSphere Process Server

WebSphere Process Server provides support for usage of custom libraries in
maps and process components. Custom transformations in WebSphere
InterChange Server maps are usually coded in Java and can use custom
libraries. In such cases, in the migrated WebSphere Process Server map, the
custom libraries must be added explicitly under the custom transformation so
that the custom APIs continue to work.

11.5 Collaborations

In this section, we describe the concept of collaborations and how are they
migrated from WebSphere InterChange Server to WebSphere Process Server.

11.5.1 Collaborations in WebSphere InterChange Server

Collaborations contain the business and integration logic that is necessary to
allow proper interactions between applications. Collaborations in WebSphere
InterChange Server typically receive a business object from the source
application and send the business objects to one or more destination
applications. The verb within the business object tells the application the action,
such as create or delete, that it needs to take on the data in the business object.
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A collaboration is a two part entity: the collaboration template and the
collaboration object. A collaboration template consists of all the collaboration’s
logic, but it is not executable. A collaboration object makes the collaboration
executable by providing all the bindings to the adapters or other collaboration
objects and other configuration properties.

Figure 11-9 shows a sample collaboration template in WebSphere InterChange
Server.

—| & JText_to JDBC
[% D efinitiors
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% main

j Messages

to Create

3

Figure 11-9 Sample collaboration template in WebSphere InterChange Server

Figure 11-10 shows a sample collaboration object in WebSphere InterChange
Server.

JDECConneckor l ko EmployesSync from JMextConneckor
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| EMNlnvRR rmnlnvee

Figure 11-10 Sample collaboration object in WebSphere InterChange Server

11.5.2 Business processes in WebSphere Process Server
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Business processes in WebSphere Process Server provide the means through
which applications are integrated. Business processes are written based on the
Web services BPEL industry standard in WebSphere Process Server. A
business process is an SCA component that enables it to interact with other SCA
components.

Business processes in WebSphere Process Server can be interruptible and
non-interruptible processes. An interruptible process is a long running business
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process and waits at specific activities in a process until an appropriate action is
taken. An activity can wait until it receives a response from the external system.
Such a process is an uninterruptible process. Business processes in
WebSphere Process Server support compensations that allow for actions to
occur when an undesirable state is reached during the normal execution of the
process.

WebSphere Process Server also has human task activities that you can use in a
business process to allow for manual action by a human being. Figure 11-11 on
page 230 shows a sample business process in WebSphere Process Server.
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Figure 11-11 Sample business process in WebSphere Process Server
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11.5.3 Migration of collaborations

The migration tool in WebSphere Process Server generates a business process
and interface maps in WebSphere Process Server for collaboration in
WebSphere InterChange Server. For each port in the collaboration template, the
migration tool generates an SCA binding in WebSphere Process Server.
Decision nodes in the collaborations are converted to links with conditions in
BPEL. Exception paths in collaborations are migrated as fault handlers in
WebSphere Process Server. To handle the asynchronous and synchronous
execution of a collaboration, the migrated BPEL creates a “receive choice”
activity.

Collaborations with decision nodes

Decision nodes are used in collaboration templates to control the flow of the
process. A decision node has a normal path, a default path, and an exception
path. The normal path allows for a condition to be evaluated and executes if the
condition is true. An exception path is executed when an exception occurs. The
default path is executed when none of the other conditions evaluate to true.

Figure 11-12 shows a collaboration with a decision node.

1
scenariol
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Figure 11-12 WebSphere InterChange Server collaboration with a decision node
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Figure 11-13 shows the decision node criteria that is used in the collaboration in
Figure 11-12 on page 231.

Type | Conclition I Branch Label Comimed

1<> Tt rmial 3223
2<>. Default

3¢ '
©

Figure 11-13 Decision node criteria

WebSphere Process Server does not have nodes specifically for decisions. It
has links that have conditions associated to them. As shown in Figure 11-14 on
page 233, two success nodes have links with small diamonds on the link. The
diamonds on the link indicate that there is a condition associated with the link.
WebSphere InterChange Server decision node conditions are migrated to the
link conditions in WebSphere Process Server except for the exception paths.

Exception paths are migrated as fault handlers to WebSphere Process Server. A
WICSFault business object is created when a collaboration is migrated to
WebSphere Process Server. Fault handling is handled by surrounding a block of
nodes that can throw an exception within a sequence. BPEL checks the type of
WICSFault to determine the variables to set in the WICSFault business object.
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Figure 11-14 Business process with a condition on two of the links in WebSphere
Process Server

Collaborations with loops

WebSphere InterChange Server provides an iterator node for looping. A For
loop can be specified in the iterator node by specifying a start value, a condition,
and an increment to loop through a block of activities. The loop conditions are
used to create the conditions for the while loop in business processes in
WebSphere Process Server when migrated.

Collaborations with break nodes

WebSphere InterChange Server has break nodes to break out of the loops when
the break nodes are encountered and continue with the next node after the loop.
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Break nodes are only allowed in the iterator nodes within a collaboration.
Figure 11-15 shows a simple iterator node within a collaboration with a break
node.
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Iterator_5
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11
Do Nothing

13
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Figure 11-15 Collaboration with a break node

WebSphere Process Server does not have a break node equivalent. Therefore,
during migration, the break node in WebSphere InterChange Server is converted
to a Java snippet that declares a Boolean variable to break out of the loop when
it is true. The while loop in WebSphere Process Server iterated with the logic that
it did in WebSphere InterChange Server, with additional logic in which the
Boolean variable is not true.

Collaborations with asynchronous inbound service calls
Asynchronous inbound service calls in WebSphere InterChange Server are
converted to receive choice activities in WebSphere Process Server, because
asynchronous inbound service calls have a timeout set. If no timeout is set,
receive activities can be used in WebSphere Process Server.
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Figure 11-16 shows an asynchronous inbound service call in a collaboration
template.
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Figure 11-16 Collaboration with asynchronous inbound service call

Figure 11-17 shows the receive choice activity in WebSphere Process Server
when a collaboration with an asynchronous inbound service call is migrated.
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Figure 11-17 Receive choice activity in WebSphere Process Server

Collaborations with multiple triggering ports

Collaborations in WebSphere InterChange Server have multiple triggering ports.
When migrated to WebSphere Process Server, a BPEL is created for each
triggering port. All the scenario code is repeated in all the BPELs. The only
difference is the triggering logic. The migrated BPELs have a case logic to
determine which scenario is triggered.
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Collaborations with custom properties

Custom properties can be defined in a collaboration template, and a value can
be assigned in the collaboration object. When migrated to WebSphere Process
Server, this information is captured as an environment variable for the resulting
BPEL.

Long-lived business processes

Collaborations can be long-lived business processes (LLBPs) in WebSphere
InterChange Server. The collaborations are migrated as long running business
processes in WebSphere Process Server. The instance data for a long-lived
business process is not migrated for in-flight processes. Therefore, these
processes must run in WebSphere InterChange Server until the process is
complete.

Custom code in collaborations

WebSphere Process Server provides backward compatibility to support
WebSphere InterChange Server APIs. Any custom code in WebSphere
InterChange Server collaborations is migrated to WebSphere Process Server.
However, if custom libraries other than the standard Java Developer Kit (JDK™)
libraries are used in collaborations, the libraries must be migrated to WebSphere
Process Server for the migrated collaborations to work. Use only the
documented WebSphere InterChange Server API calls to ensure a smooth
migration.

Additional information
See the following developerWorks articles for more information about migration
of collaborations:

» “Migrating WebSphere InterChange Server artifacts to WebSphere Process
Server artifacts, Part 1: Migrating collaboration templates to BPEL

http://www-128.1bm.com/developerworks/websphere/library/techarticles
/0612_seacat/0612_seacat.html

» “Migrating WebSphere InterChange Server artifacts to WebSphere Process
Server artifacts, Part 2: Understanding the WebSphere Process Server SCA
components”

http://www-128.1bm.com/developerworks/websphere/library/techarticles
/0703 _seacat/0703_seacat.html
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11.6 Relationships

In the following sections, we describe the concept of relationships and how are
they are migrated from WebSphere InterChange Server to WebSphere Process
Server.

11.6.1 Relationships in WebSphere InterChange Server

When attributes in a source and destination business object contain equivalent
data that is represented differently, the transformation step employs a
relationship. A relationship establishes an association between data from two or
more business objects. Each business object is called a participant in the
relationship.

WebSphere InterChange Server relationships are classified into the following
categories:

» A lookup relationship establishes an association between data, such as
attributes in business objects. The data can be related on a one-to-one,
one-to-many, or many-to-many basis. Lookup relationships typically
transform non-key attributes whose values are represented with codes.

» An identity relationship establishes an association between business objects
or other data on a one-to-one basis. For each relationship instance, each
participant can have only one instance. Identity relationships typically
transform the key attributes of business objects, such as ID numbers and
product codes.

» A nonidentity relationship establishes an association between business
objects or other data on a one-to-many or many-to-many basis. For each
relationship instance, there can be one or more instances of each participant.

11.6.2 Relationships in WebSphere Process Server

Relationships are supporting services in WebSphere Process Server
applications that establish an association between data from two or more data
types. Each data type is represented as a role in the relationship. Each role in a
relationship is distinguished from other roles based on the function that they
serve in the given relationship. Several roles ultimately contribute to build the
relationship.

Table 11-5 on page 238 outlines the key concepts of WebSphere Process Server
relationships.
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Table 11-5 WebSphere Process Server relationship key concepts

Concept Description
Relationship Describes how a relationship needs to look. It also identifies
definition each role and specifies how the roles are related. The base for

a role is a data type that can be either a business object, an
XSD simple type, or types used in interfaces.

Role definitions

Have exactly one RoleObject that is defined that represents the
data type. Each role might have one to several KeyAttributes
defined, which represent important attributes of the data type.

Relationship role

Describes how entities can participate in a given relationship.
That is, these role definitions are used to capture structure and
constraint requirements on participating entities and their
manner of participation.

Relationship
instance data

Used for a static mapping of attributes of a data type. Static
mappings are used for data that does not change further, which
usually applies to data, such as postal codes, country codes, or
area codes.
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11.6.3 Migration of relationship artifacts

The migration utility generates a WebSphere Process Server relationship
definition for each WebSphere InterChange Server relationship that is defined in
the repository JAR file. Figure 11-18 shows a sample relationship, called
contactR, in WebSphere Integration Developer.

- Business Integration 22 =0
BEEG ~
- ﬂ Employee

115 Dependencies
+ 1?‘% Data Types
+ H‘ Interfaces
= f—b Mapping
+-i= Data Maps

% Roles
I Ewvents
+ :g EmployeeSync
+ :g JDECConnector
+ :g JTextConnector

Figure 11-18 Example of a relationship

Figure 11-19 shows the graphical view of the contact relationship.
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Figure 11-19 ContactR relationship
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Coexistence of relationships

Relationship table schema and instance data can be reused by WebSphere
Process Server and shared concurrently between WebSphere InterChange
Server and WebSphere Process Server.

In WebSphere Process Server, a Jython script is generated during migration. It
has references to relationships and DBConnection pools of WebSphere
InterChange Server. You must run this script by using the wsadmin command to
create WebSphere Process Server configuration definitions that correspond to
the original WebSphere InterChange Server artifacts.

11.7 WebSphere Business Integration Adapters

In this section, we discuss the support provided by the migration tools that are
dedicated to server artifacts only.

Another tool called the Adapter Migration Wizard helps to upgrade WebSphere
Business Integration Adapter into WebSphere Adapters. Because we do not
discuss this tool in this section, instead see 10.5, “Migration tools specific to
WebSphere Business Integration Adapters” on page 208 and 10.5.2, “Migrating
using the Adapter Migration Wizard” on page 211.

11.7.1 WebSphere Business Integration Adapters with WebSphere
InterChange Server

240

The WebSphere Business Integration Adapter architecture in Figure 11-20 on
page 241 outlines the components of the solution. It also illustrates the following
steps for a solution with WebSphere Business Integration Adapter in WebSphere
InterChange Server:

1. Inthis case, install the adapter framework and adapter at target application A.

2. Create business objects for the transactions of interest by using the Business
Object Designer and Object Discovery Agent (ODA) wizards.

3. Configure the adapter and transport to communicate with the integration
server, as well as the target Application A.

4. If using event notification, install an event store in the application and triggers
to detect events. Insert event records into the event store.
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Figure 11-20 WebSphere Business Integration Adapter architecture

Figure 11-21 on page 242 illustrates the following WebSphere Business
Integration Adapter deployment environment:

1.
2.

The adapter runs as a separate Java virtual machine (JVM) process.

The connector controller manages the exchange of business objects between
the server and adapter.

The adapter framework requests the application-specific component to check
for changes to the application’s event store.

. The application-specific component polls for changes to the application’s

event store.

The application-specific component determines whether the changed data
maps to a supported business object definition.

The application-specific component instantiates a business object and uses it
to retrieve the changed data.

The application-specific component initiates an event delivery to transfer the
business object to the adapter framework.

By using the adapter data handlers, serial application data is transformed into
business objects. Maps are used between a business object that is structured
for the data model of a specific application and a business object that is
generically structured for use by collaborations at the hub.
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Figure 11-21 WebSphere Business Integration Adapter deployment in WebSphere InterChange Server

11.7.2 WebSphere Business Integration Adapters in WebSphere
Process Server

WebSphere Process Server has built-in functionality to provide support and work
with the existing portfolio of WebSphere Business Integration Adapters.

Figure 11-22 on page 243 shows an integration scenario in WebSphere Process
Server, where WebSphere Business Integration Adapters are represented in the
form of SCA import and export components. In this scenario, they are wired to a
BPEL process component.

The WebSphere Business Integration Adapter runs as a separate process,
outside of the WebSphere Process Server, and communicates with the server by
using the Java Message Service (JMS) protocol.
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WebSphere Business Integration Adapter — connected by using JMS queues
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Figure 11-22 Using WebSphere Business Integration Adapter in WebSphere Process Server

Using the WebSphere Business Integration Adapter in

WebSphere Process Server
To configure the WebSphere Business Integration Adapter to work with
WebSphere Process Server:

» If you are using the Migration Wizard (preferred method generally), import the
repos_copy JAR file through the wizard, which then generates a module per
adapter definition.

» If you are using the WebSphere Business Integration Adapter Artifact
Importer:

a. Generate the ASBO XSD file by using the ODA tool that is provided by the
WebSphere Business Integration toolset.

b. Create a connector configuration file to be used by WebSphere Process
Server by using the Connector Configurator tool in the WebSphere
Business Integration toolset.

c. Create the adapter module in WebSphere Integration Developer by using
the Enterprise Service Discovery wizard.

The wizard prompts for the location of the business objects (XSD files)
that are created using ODA and the connector configuration file that is
created in the previous step. The wizard builds the adapter module by
using the business objects and connector configuration file that are
provided.
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11.7.3 Migration of WebSphere Business Integration Adapter
artifacts

The Migration Wizard generates the WebSphere Process Server Adapter
artifacts as separate projects for each connector definition in the WebSphere
InterChange Server repository JAR file and a common library that is shared by
other projects as shown in Figure 11-23. Each migrated adapter project contains
business objects and adapter definition artifacts, such as a .wbia file.

4= Business Integration - IBM WebSphere Integration Developer
File Edit Mavigate Search Project Rum  Window Help

w = e - Q- &
- Business Integration &2 =0

#eBE -

*9 EmployeeSync

%, EmployeeSync_Library
*9 JDBCConnector

*9 JTextConnector

Figure 11-23 Generated project after migration

Part of the manual reconfiguration presented in the following section is required
for WebSphere Business Integration Adapter to work with WebSphere Process
Server.

Modifying the business objects

The business objects that are part of the migrated JAR file require minor
modifications, such as renaming the XML files in the BusinessObject folder, to
have a file extension of XSD. These changes are made so that the adapters that
are configured with WebSphere Process Server as the broker can use these
business objects successfully.

Modifying the adapter configuration by the using the
configurator tool

To modify the adapter configuration:

1. Set the BrokerType parameter value to WebSphere Application Server.

An MQ client link is created on the WebSphere Process Server Service
Integration Bus. This link matches the jms.MessageBrokerName that is
defined in the WebSphere Business Integration Adapter connector
configuration for the file.
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2. Change the jms.MessageBrokerName field:
WBIA QM:WBIA.JMS.SVRCONN:host name:SIB_MQ ENDPOINT ADDRESS

To view the value of the SIB_MQ_ENDPOINT_ADDRESS port for your
installation, in the administrative console, select Application servers —
serverl — Ports.

Example

Refer to Appendix B, “Access EJB migration” on page 591, for a detailed
example that shows how to reuse the WebSphere Business Integration Adapters
in a WebSphere Process Server environment.

11.7.4 WebSphere Adapters

In this section, we provide background information about the WebSphere
Adapters, also called J2EE Connector Architecture (JCA) adapters. The current
migration tools provided with WebSphere Process Server V6.2 support migration
from WebSphere Business Integration Adapters to WebSphere Adapters by
providing a two-step migration process. The second step is handled by a
migration tool called Adapter Migration Wizard. For more information about this
tool, see 10.5, “Migration tools specific to WebSphere Business Integration
Adapters” on page 208 and 10.5.2, “Migrating using the Adapter Migration
Wizard” on page 211.

WebSphere Adapter portfolio is a new generation of adapters based on the JCA.
Enterprise information systems (EISs) provide native APIs for identifying a
function to call, specifying its input data, and processing its output data. The goal
of the JCA is to provide an independent API for coding these functions, facilitate
data sharing, and integrate J2EE applications with existing and other EISs. The
JCA standard accomplishes this goal by defining a series of contracts that
govern interactions between an EIS and J2EE components within an application
server. Figure 11-24 on page 246 shows the detail of the JCA adapter
architecture.
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JCA Adapter Architecture
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Figure 11-24 JCA adapter architecture

WebSphere Adapter components
The WebSphere Adapter includes the following components:

» Foundation classes: A set of class extensions that is built on top of the JCA
specifications that implement functions that are common to all adapters

» EIS subclasses: Subclasses that implement the Common Client Interface
(CCl) and EIS API contracts

» Enterprise Metadata Discovery (EMD): Utility that introspects the EIS to
discover business objects and services and generates the SCA artifacts for
the adapters

Figure 11-25 on page 247 illustrates an inbound request that is initiated by the
back-end EIS based on several create, read, update, and delete events on the
business objects. The adapter gets the event either by push or poll, based on
how the specific adapter interact with the EIS. Then, the adapter fetches the
business objects from the EIS before sending it to the listener that handles the
event. An outbound client can be an SCA component in the same module or a
different module or an external client, such as Java Server Pages (JSP).
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Figure 11-25 WebSphere JCA Adapter process

WebSphere JCA adapters
WebSphere JCA adapters include the following application adapters:

»

»
»
»
»

JD Edwards EnterpriseOne
Oracle E-Business Suite
PeopleSoft Enterprise

SAP Software

Siebel Business Applications

WebSphere JCA adapters include the following technology adapters:

vyvyyy

E-mail
Flat files
FTP
JDBC

Differences between WebSphere Business Integration
Adapters and WebSphere Adapters

The WebSphere Business Integration Adapters and WebSphere Adapters have
the following differences:

>

WebSphere Business Integration adapters are proprietary software written
based on the WebSphere InterChange Server architecture. WebSphere
Adapters are based on the JCA version.

WebSphere Business Integration Adapters are broker independent, but
WebSphere Adapters currently support only WebSphere Process Server and
WebSphere Application Server as a broker.
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» WebSphere Adapters are all based on Java, but several of the WebSphere
Business Integration Adapters are written in C++.

» WebSphere Business Integration Adapters run as separate JVM processes
outside of WebSphere Process Server. WebSphere Adapters run inside the
J2EE Connector architecture (J2C) container in WebSphere Application
Server.

11.7.5 WebSphere Process Server bindings

The current migration tools that are provided with WebSphere Process Server
V6.2 support direct migration from WebSphere Business Integration Adapters to
WebSphere Process Server bindings with WebSphere InterChange Server data
handlers or WebSphere Process Server data handlers.

For a general presentation of WebSphere Process Server bindings, see 5.6,
“WebSphere Process Server bindings” on page 101.

For a general presentation of WebSphere InterChange Server data handlers,
see 5.3, “WebSphere Business Integration data handlers” on page 87.

See Chapter 15, “Data access scenario with technology adapters” on page 293
for detailed examples that show how to migrate WebSphere Business Integration
Adapters to WebSphere Process Server bindings.

For information about support from the WebSphere Business Integration
Adapters to WebSphere Process Server bindings, see “WebSphere InterChange
Server migration scenarios” in the WebSphere Integration Developer, Version
6.2 information center at the following address:

http://publib.boulder.ibm.com/infocenter/dmndhelp/v6r2mx/index.jsp?topi
c=/com.ibm.wbit.620.help.migration.ui.doc/topics/cmigwicsscen.htm]

11.8 WebSphere InterChange Server Access Interface

In this section, we discuss the Server Access Interface in WebSphere
InterChange Server and Access EJB support in WebSphere Process Server.

11.8.1 Overview of the Server Access feature in WebSphere
InterChange Server

In support of the EJB specification 1.1, IBM provides WebSphere InterChange
Server Access for EJBs. With this feature, a session bean called the WebSphere
Access EJB or Access EJB is created and enables J2EE client components to
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access the WebSphere InterChange Server. Access EJB enables a client

component to access and use collaborations and other services. Collaborations

represent business processes, which can involve multiple EISs.

To communicate with a WebSphere InterChange Server-managed EIS, a J2EE

client component sends a request to a WebSphere Access EJB. In turn, the

Access EJB sends data that represents the triggering event of a collaboration to
WebSphere InterChange Server. WebSphere InterChange Server handles any

communication with WebSphere InterChange Server-managed EISs by
controlling execution of the collaboration. To provide this communication,
WebSphere Server Access for EJB includes the following components:

» Implementation of the WebSphere Access EJB

To provide communication between the client component and the Access
EJB, the client component calls either the home or remote interface of the

Access EJB. The client component, which is in the client tier, interacts with

the Access EJB to request execution of a business process, in the form of

collaboration, in a WebSphere InterChange Server-managed EIS.
» Client-side version of WebSphere InterChange Server Access

To provide communication between the Access EJB and WebSphere
InterChange Server, each of these components uses WebSphere

InterChange Server Access Interface. The Access EJB, which is located in

the middle tier, communicates with the WebSphere InterChange Server

through the Server Access Interface to send the request for collaboration

execution to WebSphere InterChange Server, which is in the server tier.

Figure 11-26 on page 250 illustrates how to access a WebSphere InterChange

Server-managed EIS through the WebSphere Access EJB.
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Figure 11-26 Access EJB communication with WebSphere InterChange Server

11.8.2 Access EJB support in WebSphere Process Server

For backward compatibility, WebSphere Process Server provides deprecated
support for Access EJB. The Access EJB support assumes that the SCA BPEL
modules to be invoked are already generated by the WebSphere InterChange
Server migration tools. The mapping from the collaboration name and port name,
that is, the input parameters for the Access EJB, to the SCA module name,
interfaces, and business object types assume the conventions that are used by
the migration tools.

The Access EJB support in WebSphere Process Server is delivered in the
AccessEJB.zip project interchange file and is located in the
WPS_Install_root/HeritageAPI directory. Access EJB support consists of an
EJB (Access EJB) that references an SCA module project in charge of
DynamicRouting that invokes the SCA BPEL module. This SCA BPEL module is
the migrated version of the collaboration that was invoked in WebSphere
InterChange Server. The DynamicRouting module uses a selector component to
choose the correct SCA target based on the collaboration name and port name
passed to the Access EJB.
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The Access EJB is replicated in WebSphere Process Server as an EJB. This
way, all external J2EE clients can maintain the same EJB calls, invoking the
target BPEL in the migrated module instead of the target collaboration in
WebSphere InterChange Server.

See “Postmigration considerations” in the WebSphere Process Server V6.2
information center at the following address for more information about the
Access EJB support:

http://publib.boulder.ibm.com/infocenter/dmndhelp/v6r2mx/topic/com.ibm.
websphere.wps.620.doc/doc/rmig_post_cons_wics.html
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Post-migration tasks

When applications have been migrated from IBM WebSphere InterChange
Server to WebSphere Process Server with the standard server migration tools,
certain areas require attention to make migrated applications work in WebSphere
Process Server consistently with their intended function. These areas are a
result of the differences between the architectures of WebSphere Process
Server and WebSphere InterChange Server.

In this chapter, we discuss the necessary tasks to execute post-migration. We
include the following sections:

» 12.1, “Jdython script” on page 254
» 12.2, “Components covered by the Jython script” on page 255
» 12.3, “Bindings” on page 258
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12.1 Jython script

A Jython script is generated by the server migration tools during the migration,
for all WebSphere InterChange Server artifacts that require further customization
in WebSphere Process Server. You can run the script by using the wsadmin
command to create the WebSphere Process Server configuration definitions that
correspond to the original WebSphere InterChange Server artifacts. The
WebSphere InterChange Server artifacts that are handled in this manner are
database connection pools, relationship definitions, and scheduler entries.

The Jython script that is generated is called InstallAdministrativeObjects.py. A
copy of this script is included in every Java archive (JAR) file that is created by
the reposMigrate command. The script is placed in the library project that is
specified during import in WebSphere Integration Developer. This script is
always generated even if no artifact requires it.

You can find the InstallAdministrativeObjects.py script and additional information
about other post-migration tasks in “Postmigration considerations” in the
WebSphere Process Server V6.2 information center at the following Web
address:

http://publib.boulder.ibm.com/infocenter/dmndhelp/v6r2mx/index.jsp?topi
c=/com.ibm.websphere.wps.620.doc/doc/rmig_post cons_wics.html

12.1.1 Running the script
You can view the Jython script by using a Jython Editor from the WebSphere

Integration Developer Java perspective as shown in Figure 12-1 on page 255.
The script is self-explanatory and contains details about how to run the file.
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Figure 12-1 Jython script

global JWDI PREFIX
global DATASOURCE DESCRIFTICH

Run the Jython script by using the following command from the bin folder of
WebSphere Process Server installation:

wsadmin -Tang jython -f \path\InstallAdministrativeObjects.py

In this command, path is the location of the script folder.

12.2 Components covered by the Jython script

In this section, we discuss the database connection pools, relationships access
handling, and scheduler.
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12.2.1 Database connection pools

In WebSphere InterChange Server, user-defined database connection pools
make it possible for developers to directly access relational databases from
within a collaboration or map. A database connection pool from WebSphere
InterChange Server is rendered as a standard Java Database Connectivity
(JDBC) resource in WebSphere Process Server. The basic function is the same.
However, the way in which connections and transactions are managed might
differ.

The InstallAdministrativeObjects.py script stores information about the JDBC
data sources that are needed in WebSphere Process Server that correspond to
the user-defined database connection pools in WebSphere InterChange Server.
When this script is run, it creates a new JDBC provider and a data source, with
the same name as that of the connection pool from WebSphere InterChange
Server.

Therefore, if a map or a collaboration uses a connection pool in WebSphere
InterChange Server, after migration to WebSphere Process Server, the
components continue to work as before. This continuity is possible by using the
newly created JDBC data source, without any other modification of the migrated
artifacts.

Database provider: If the database provider of WebSphere Process Server
differs from the database provider of WebSphere InterChange Server, modify
the database-related parameters in WebSphere Process Server by using the
administration console. Also, update the Jython script with the WebSphere
Process Server database information.

12.2.2 Relationship reuse

A partial or progressive migration is an applicable scenario in a WebSphere
InterChange Server to WebSphere Process Server migration, because migration
is usually performed in phases. For those circumstances, WebSphere Process
Server provides support for reuse or parallel use of existing relationships. With
this feature, both WebSphere InterChange Server and WebSphere Process
Server can access and update the same relationship instance database.

As in the case of connection pools, the InstallAdministrativeObjects.py script
stores information about the JDBC data sources that is needed in WebSphere
Process Server. When this script is run, it creates a new JDBC provider and a
data source, along with relationship and role definitions. Therefore, you must
update the script properly to have the definitions of the relationships in
WebSphere Process Server to point to the existing relationships’ instances.
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Important: You must run the script before you deploy the modules that
contain the relationship definitions to the WebSphere Process Server
Runtime.

Be aware that the Relationship Manager in WebSphere Process Server does not
allow administration of the relationship instances that exist in a WebSphere
InterChange Server database. If a WebSphere InterChange Server database
instance is used for the WebSphere Process Server Relationship Service,
Relationship Manager reports an incompatibility error when you try to query or
create a relationship instance. In these circumstances, use the WebSphere
InterChange Server Relationship Manager to administer the relationship
instances.

12.2.3 Scheduler

By scheduling jobs with WebSphere InterChange Server, you can create
schedules to manipulate the operational states (start, stop, and pause) of
connectors and collaborations. By manipulating component states, you can
better manage WebSphere InterChange Server process events. WebSphere
InterChange Server can distribute the server's workload over scheduled time
periods, thereby reducing traffic and allowing for more efficient resource
management.

The application scheduler service in WebSphere Process Server is a
WebSphere programming extension that is responsible for starting actions at
specific times or intervals. Schedulers are persistent and transactional timer
services. Schedulers run Enterprise JavaBeans (EJB) methods or send Java
Message Service (JMS) messages by using any Java 2 Platform, Enterprise
Edition (J2EE) server application. The scheduler service helps to minimize IT
costs and increase application speed and responsiveness by maximizing the
utilization of existing computing resources. The scheduler service provides the
ability to reliably process workloads, by using parallel processing, and schedule
resource-intensive tasks to process when there is low traffic during off hours.

The migration tools generate the Jython script’s
InstalTAdministrativeObjects.py file, which contains the WebSphere
InterChange Server Scheduler information with a corresponding WebSphere
Process Server Scheduler data source. The post migration step requires you to
run the wsadmin command-line tool to configure these schedules in WebSphere
Process Server.
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12.3 Bindings

In WebSphere Process Server V6.2, the Migration Wizard supports migrating
WebSphere Business Integration Adapters to WebSphere Process Server
bindings. See Table 10-2 on page 200 for the details.

After migration, you might need to perform additional tasks. We provide more
detail about each type of binding in the next section.

12.3.1 Migrating a WebSphere Business Integration Adapter for EJB
to a WebSphere Process Server Stateless Session Bean

The Migration Wizard provides the option to migrate to either a JMS binding

connecting to the existing WebSphere Business Integration Adapter or to a new

Stateless Session Bean as shown in Figure 12-2. The migration will generate a
skeleton Java component, and the component name is Qutput as shown in
Figure 12-2. You need to implement the Output component by double-clicking it
as shown in Figure 12-3 on page 259.

‘?& EJBConnectar - Assembly Diagram &3 =0

< L Palette &)
FEEEERE

.
(= Favorites @ EJBCustomerRepoSessionBeanBa (© T ETBConnectar .1 @ 2 output x4 @ CF CustomerRepoBean
i L

== Components

P‘J_'L’, Java —

(= Qutbound Ada. .. LI

'fEf:- Build Activities | =] Properties &3 -; Problemsw §_E Server Logs} 4k Servers || Migration Results] ¥ =08

Q§> Import: CustomerRepoBean (Enterprise Java Bean BindingD

. Mame: CustomerRepoBean
Description
Digtails Display narne: tomerRepobiea Synchronize with the name Field
Binding

Faults configuration Degggtian: ;I
Method bindings LI

Figure 12-2 Enterprise JavaBean Binding
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_m EJBRequestHandlerImpl.java &3
E +timport curn.ibm.websphere.sca.ServicEEusinESSExcEptiDn;D
public class EJBRequestHandlerImpl {
FEL]
* Default constructor.
"
public EJERecquestHandlerImpl(] {
super (] ;
}
FEL]
* Return a reference to the cowpohent service instance for this implewentation
* olass. This method should be used when passing this service to a partner reference
* or 1f wou want to invoke this component service asynchronously.
*
* (cow. ibmw. whit . java)
w/
@Suppressilarnings ("unused™)
private Object getMy3ervice() {
return (Chject)] ServiceManager.INSTANCE.locatelervice ("self™):
}
L]
* This method is used to locate the service for the reference
* named "CustomerRepoBeanPartner™. This will return ah instance of
* {Blink com.ibm,icso.samples.eis.CustomerRepoBeant . If you would like to use this service
* asynchronously then you will need to cast the resulc
* to {@link com.ibm.itso.samples.eis.CustonerRepokeandsync) .
*
* (cow. ibm. whit . jara)
*
* cow. ibw. itso.samples.eis. Customer RepoBean
"
public com. ibm.itgo.gamples.eis.CustomerRepobean locatefervice customerRepoBeanPartner () |
return (com.ibm.itso.samples.eis.CustomerRepoBean) ZJervicelanager . INSTANCE. locateService ("CustomerRepoBeanPartner ™) ;
}
FEL]
* Method generated to support implemention of operation "EJBCustomerBepoSessionBeanBG™ defined for WSDL port type
* named "inverface.Native PorcType”.
"
* The presence of commoni.sdo.DataObject as the return type and/or as & parameter
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w/
public void EJECustowerRepoSessionBeanBG Asyne (DataChject ejbhTlo)
{
bt I Implement EJE TLO to EJE POJO Regues
}

Figure 12-3 EJBRequestHandlerlmpl.java

12.3.2 Migrating a WebSphere Business Integration Adapter for HTTP
to a WebSphere Process Server HTTP binding

If the WebSphere Business Integration Adapter for HTTP was configured with a
protocol listener, you must modify your client application before connecting to the
migrated connector. For example, if the connector is called HTTPConnector,
listening on port 8080, and using the Uniform Resource Locator (URL)
/wbia/samples/webservices, when migrated to WebSphere Process Server, the
port will be 9080 (the WC_defaulthost port) and the URL will change to
/HTTPConnectorWeb/wbia/samples/http. In WebSphere InterChange Server,
you can access this connector using http://localhost:8080/wbia/http/samples. In
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WebSphere Process Server, you access this connector using
http://localhost:9080/HTTPConnectorWeb/wbia/http/samples.

The Migration Wizard provides the option to migrate to either a JMS binding
connecting to the existing WebSphere Business Integration Adapter or to a new
HTTP binding. The wizard allows you to select a WebSphere InterChange
Server default Data Handler, create a WebSphere Process Server Data Handler
skeleton, or use a custom Data Handler. The default Data Handler in the
Migration Wizard is the XML Data Handler. If you select to create a WebSphere
Process Server Data Handler skeleton, implement it after migration.

12.3.3 Migrating a WebSphere Business Integration Adapter for JMS
to a WebSphere Process Server JMS binding or generic JMS binding

260

The Migration Wizard provides the option to migrate to either a JMS binding
connecting to the existing WebSphere Business Integration Adapter or to a new
JMS binding or generic JMS binding. The wizard allows you to select a
WebSphere InterChange Server default Data Handler, create a WebSphere
Process Server Data Handler skeleton, or use a custom Data Handler. Choosing
the default Data Handler option provides the CwDataHandler. If you select to
create a WebSphere Process Server Data Handler skeleton, implement it after
migration.

If you select the JMS binding, you need to create the generic JMS, Queue
Connection Factory, JMS Queues, and JMS Listener Ports, and you also need to
generate a new bindings file that includes entries for the queues. See the
WebSphere Process Server information center for more information about
working with JMS bindings:

http://publib.boulder.ibm.com/infocenter/dmndhelp/v6r2mx/index.jsp?topi
c=/com.ibm.websphere.soacore.620.doc/doc/cadm_jmsbinding.html

If you select the generic JMS binding, you need to create the generic JMS,
Queue Connection Factory, and JMS Queues, and you also need to generate a
new binding file that includes entries for the queues. The listener ports are
created during deployment. See the WebSphere Process Server information
center for more information about working with generic JMS bindings:

http://publib.boulder.ibm.com/infocenter/dmndhelp/v6r2mx/index.jsp?topi
c=/com.ibm.websphere.soacore.620.doc/doc/cadm scagenbinding.html
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12.3.4 Migrating a WebSphere Business Integration Adapter for MQ
to a WebSphere Process Server MQ binding or MQ JMS binding

The Migration Wizard provides the option to migrate to either a JMS binding
connecting to the existing WebSphere Business Integration Adapter or to a new
MQ binding or MQ JMS binding.

The MQ binding or MQ JMS binding supports dynamic endpoint routing. For this
reason, the Request queue is not used, and the migration has left this value
blank. You need to provide a valid queue in the Request queue field (but we
recommend that you provide an unused queue) before the module can be
deployed and started. Also, provide a valid Reply queue for the export.

The wizard allows you to select a WebSphere InterChange Server default Data
Handler, create a WebSphere Process Server Data Handler skeleton, or use a
custom Data Handler. Choosing the default Data Handler option provides the
CwDataHandler. If you select to create a WebSphere Process Server Data
Handler skeleton, implement it after migration.

If you select MQ JMS binding, you need to additionally configure the Destination
Queue and Connection Factory. Open the outbound map for the Mediation Flow
Component, and edit the URL in Custom Step #3 to include the Connection
Factory name. A sample URL looks like Example 12-1.

Example 12-1 URL generated by the Migration Wizard

jms:/queue?destination=MQOUTPUT&connectionFactory=&targetService=0utput

Enter the value between connectionFactory= and &. The final string looks like
Example 12-2.

Example 12-2 Modified URL

jms:/queue?destination=MQOUTPUT&connectionFactory=MYCONNECTIONFACTORY&t
argetService=Output

12.3.5 Migrating a WebSphere Business Integration Adapter for Web
services to a WebSphere Process Server HTTP binding

If the WebSphere Business Integration Adapter for Web services was configured
with a protocol listener, you need to modify your client application before
connecting to the migrated connector. For example, if the connector is called
WSConnector, listening on port 8080, and using the URL
/wbia/samples/webservices, then when migrated to WebSphere Process Server,
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the port will be 9080 (the WC_defaulthost port), and the URL will change to
/WSConnectorWeb/wbia/samples/webservices.

There are two possible scenarios for this type of migration:

» If the WebSphere Business Integration Adapter for Web services uses the
HTTP transport protocol, the Migration Wizard provides the option to migrate
to either a JMS binding connecting to the existing WebSphere Business
Integration Adapter or to a new HTTP binding.

» If the WebSphere Business Integration Adapter for Web services uses the
JMS transport protocol, the only option for migration is the JMS binding
connecting to the existing WebSphere Business Integration Adapter.

Note that in this type of migration, the wizard will not allow you to select a custom
Data Handler.
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13

Best practices

In this chapter, we provide the best practices about the standard migration tools
that are dedicated to the server artifacts. Best practices can be categorized into
two stages. In the premigration stage, best practices define how WebSphere
InterChange Server artifacts must be designed. This way, the migration tools are
the most efficient to produce the migrated WebSphere Process Server artifacts.
In the post-migration stage, best practices define how the generated artifacts can
be modified to obtain an optimized solution.

We include the following sections:

» 13.1, “Artifact preparation” on page 264
» 13.2, “Post-migration review” on page 272
» 13.3, “Nonfunctional considerations” on page 273
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13.1 Artifact preparation

A set of best practices can help you migrate more easily using the standard
migration tools. These guidelines might affect the development of integration
artifacts for WebSphere InterChange Server. By adhering to these guidelines,
you can ease the migration of WebSphere InterChange Server artifacts to
WebSphere Process Server. Use these best practices only as a guide.

Important: Existing WebSphere InterChange Server solutions might not
adhere to these guidelines. Furthermore, there might be cases where it is
necessary to deviate from these guidelines. In these cases, use care to limit
the scope of the deviation to minimize the amount of rework that is required to
migrate the artifacts.

The guidelines that are outlined in this section do not encompass best practices
for the development of WebSphere InterChange Server artifacts in general. They
are limited in scope to those considerations that might affect the ease in which
artifacts can be migrated at a future time.

13.1.1 General development

The following best practices are for general development of WebSphere
InterChange Server product-based solutions to help ease a future migration:

» Use WebSphere InterChange Server for real-time, automated process
integration solutions.

It is important for integration solutions to adhere to the programming model
and architecture that are provided by WebSphere InterChange Server.
WebSphere InterChange Server is best suited to real-time, automated
process integration solutions. Also, each of the integration components within
WebSphere InterChange Server plays a well defined role within the
architecture. Significant deviations from this model make it more challenging
to migrate content to the appropriate artifacts on WebSphere Process Server.

» Document the system and component design.

This general best practice greatly improves the success of future migration
projects. Be sure to capture the integration architecture and design, including
functional design and quality of service (QoS) requirements, the
interdependencies of artifacts shared across projects, and the design
decisions that were made during the deployment. This guideline assists in
system analysis during migration and minimizes any rework efforts.
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» Use the development tools to edit integration artifacts.

To create, configure, and modify artifact definitions, it is essential that you use
only the development tool that is provided in WebSphere InterChange Server.
Avoid manual manipulation of artifact metadata, for example, editing XML
files directly, which can corrupt the artifact for migration.

» Use best practices to define rules with the tools and Java snippets.

When developing Java code within collaboration templates, maps, common
code utilities, and other components, you must make the following
considerations:

— Use only the published APIs.

Use only the APlIs that are published in the product documentation for the
artifacts. These APlIs are outlined in detail in the WebSphere InterChange
Server development guides. In many cases, compatibility APIs are
provided in WebSphere Process Server, but in certain cases, they are not
provided. For the list of supported WebSphere InterChange Server APIs in
WebSphere Process Server, see “Supported WebSphere InterChange
Server APIs” in the WebSphere Integration Developer V6.2 information
center at the following Web address:

http://publib.boulder.ibm.com/infocenter/dmndhelp/v6r2mx/index.js
p?topic=/com.ibm.wbit.620.help.migration.ui.doc/topics/rmigwicsap
is.html

— Use the Activity Editor.

Use the Activity Editor tool to the greatest extent possible to design
business logic and transformation rules in maps and collaboration
templates. By using this tool, you can ensure that the logic is described
through metadata, which can more readily be converted to the new
artifacts.

Try to avoid field-developed common code utility libraries, included as a
Java archive (JAR) file in the classpath of WebSphere InterChange
Server, because these libraries must be migrated manually.

— Use adapters to access Enterprise Information Systems (EIS).

In general, ensure that code can interface with an EIS that is placed within
the adapters, and not within maps or collaboration templates. This rule is
generally a best practice for architecture design.

Use of these adapters also helps avoid prerequisites for third-party
libraries and related considerations within the code, such as connection
management and possible Java Native Interface (JNI™) implementations.
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— Avoid external dependencies in Java snippet code.

Make the Java code in the Java snippet as simple and atomic as possible.
The level of sophistication in the Java code must be on the order of
scripting, involving basic evaluations, operations, and computations, data
formatting, and type conversions.

If more extensive or sophisticated application logic is required, consider
using Enterprise JavaBeans (EJB) that run in WebSphere Application
Server to encapsulate the logic, and use Web service calls to invoke it
from WebSphere InterChange Server.

Use standard Java Developer Kit (JDK) libraries rather than third-party or
external libraries that must be migrated separately. Also, collect all related
logic within a single code snippet. Avoid using logic where connection and
transaction contexts span multiple code snippets. With database
operations, for example, place code for obtaining a connection, beginning
and ending a transaction, and releasing the connection in one snippet.

— Adhere to Java 2 Platform, Enterprise Edition (J2EE) development
practices for portability.

Make the code as safe as possible by using appropriate exception
handling. Also, make the code compatible to run within a J2EE application
server environment, even though it is currently running within a Java 2
Platform, Standard Edition (J2SE) environment.

Adhere to J2EE development practices, such as avoiding static variables,
spawning threads, and disk Input/Output. These practices are excellent
best practices to adhere to in general, but they also pertain to portability.

— Do not spawn threads or use thread synchronization primitives.

If you must spawn threads or use thread synchronization primitives,
convert them to use asynchronous beans when migrated.

— Do not perform any disk Input/Output by using java.io.*. Use Java
Database Connectivity (JDBC) to store any data.

— Do not perform any functions that can be reserved for an EJB container,
such as socket Input/Output, classloading, loading native libraries, and so
on.

If you must perform such functions, manually convert these snippets to
use EJB container functions when migrated.
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13.1.2 Common code utilities

Avoid the development of common code utility libraries for use across integration
artifacts within the WebSphere InterChange Server environment. Consider using
EJBs that run in WebSphere Application Server to encapsulate the logic, and use
Web service calls to invoke them from WebSphere InterChange Server.

13.1.3 Business objects

The primary considerations for the development of business objects are to use
only the tools that are provided to configure artifacts, to use explicit data types
and lengths for data attributes, and to use only the documented APIs.

The following best practices are for business objects:
» Be explicit in the specification of data types.

Business objects within WebSphere Process Server are based on Service
Data Objects (SDOs), which use data attributes that are strongly typed. For
business objects in WebSphere InterChange Server and adapters, data
attributes are not strongly typed. Sometimes, it is common to specify string
data types for non-string data attributes. To avoid issues in WebSphere
Process Server, be explicit in the specification of data types.

Because business objects within WebSphere Process Server can be
serialized at run time as they are passed between components, be explicit
with the required lengths for data attributes to minimize utilization of system
resources. For this reason, do not use the maximum 255 character length for
a string attribute, for example. Also, do not specify zero-length attributes,
which currently default to 255 characters. Instead, specify the exact length
that is required for attributes.

» Check for the no-colon-name (NCName) rule.

XSD NCName rules apply to business object attribute names in WebSphere
Process Server. Therefore, do not use any spaces or colons (:) in names for
business object attributes. Business object attribute names with spaces or
colons are invalid in WebSphere Process Server. Rename invalid business
object attributes before migrating.

» Use array indexing.

If you use an array in a business object, do not rely on the order of the array
when indexing into the array in maps and relationships. The construct to
which this array migrates in WebSphere Process Server does not guarantee
index order, particularly when entries are deleted.
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» Use Business Object Designer.

It is important to use only the Business Object Designer tool to edit business
object definitions and to use only the published APIs for business objects
within integration artifacts.

13.1.4 Database connection pools

User-defined database connection pools are useful within maps and
collaboration templates for simple data lookups and for more sophisticated state
management across process instances. A database connection pool in
WebSphere InterChange Server is rendered as a standard JDBC resource in
WebSphere Process Server. The basic function is the same. The way that
connections and transactions are managed, however, might differ.

To maximize future portability, avoid keeping database transactions active
across Java snippet nodes within a collaboration template or map. For example,
place code that is related to obtaining a connection, beginning and ending a
transaction, and releasing the connection in one code snippet.

13.1.5 Collaboration templates

The following best practices are for collaboration templates:
» Process Designer usage

To ensure that processes are described appropriately with metadata, always
use the Process Designer tool for the creation and modification of
collaboration templates, and avoid editing the metadata files directly. Use the
Activity Editor tool wherever possible to maximize the use of metadata to
describe the required logic.

» Documented API usage

To minimize the amount of manual rework that might be required in migration,
use only the documented APIs within collaboration templates.

To maximize future portability, avoid using explicit connection release calls
and explicit transaction bracketing, that is, explicit commits and explicit
rollbacks, for user-defined database connection pools. Instead, use the
container-managed implicit connection cleanup and implicit transaction
bracketing.

Avoid keeping system connections and transactions active across Java
snippet nodes within a collaboration template. This rule applies to any
connection to an external system, as well as to user-defined database
connection pools. As a best practice, manage operations with an external EIS
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within an adapter, and ensure that code that is related to database operation
is contained within one code snippet.

This best practice might be necessary within a collaboration, which when
rendered as a Business Process Execution Language (BPEL) business
process component, can be selectively deployed as an interruptible flow. In
this case, the process can comprise several separate transactions, with only
state and global variable information passed between the activities. The
context for any system connection or related transaction that spanned these
process transactions is lost.

Variable scope

Avoid the use of static variables. Instead, use non-static variables or
collaboration properties to address the requirements of the business logic.

Use class-level scoping on variables instead of scenario-scoped variables.
Scenario scoping is not carried forward during migration.

Java qualifiers

Avoid the use of the Java qualifiers final, transient, and native in Java
snippets. These qualifiers cannot be enforced in the BPEL Java snippets that
are the result of migrating the collaboration templates.

Do not use special characters in collaboration template property names.
These special characters are invalid in the BPEL property names to which
they are migrated. Rename properties to remove these special characters
before migrating to avoid syntactical errors in the BPEL that is generated by
the migration.

Do not reference variables by using #4is in the name. For example, instead of
this.inputBusObj, use inputBusObj.

Initialize all variables that are declared in Java snippets with a default value,
for example, Object myObject = null. Be sure that all variables are initialized
during declaration before migrating.

Ensure that no Java import statements are in the user modifiable sections of
your collaboration templates. In the definition of the collaboration template,
use the import fields to specify Java packages to import.
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13.1.6 Maps

The following best practices are for maps:
» Use Map Designer.

To ensure that maps are described appropriately with metadata, always use
the Map Designer tool for the creation and modification of maps, and avoid
editing the metadata files directly.

Use the Activity Editor tool wherever possible to maximize the use of
metadata to describe the required logic.

» Use a submap when referencing child business objects in a map.
» Use constants for SET values instead of Java code.

Avoid using Java code as the value in a SET, which is not valid in WebSphere
Process Server. Use constants instead. For example, the set value "xml
version="+ "1.0" + "encoding="+ "UTF-8" does not validate in WebSphere
Process Server. Instead, change it to "xm1 version=1.0 encoding=UTF-8"
before migration.

13.1.7 Relationships

The following best practices are for relationships:
» Reuse and share relationship instance data.

Relationship definitions are migrated to WebSphere Process Server. The
relationship table schema and instance data can be reused by WebSphere
Process Server and shared concurrently between WebSphere InterChange
Server and WebSphere Process Server.

» Use published APIs for relationships.

The first key consideration for relationships is to use only the tools that are
provided to configure the related components. The second consideration is to
use only the published APlIs for relationships within integration artifacts.

» Use Relationship Designer to modify relationship definitions.

Use only the Relationship Designer tool to edit relationship definitions.
Additionally, allow only WebSphere InterChange Server to configure the
relationship schema, which is generated automatically upon deployment of
relationship definitions. Do not alter the relationship table schema directly with
the database tools or SQL scripts.

Also, if you must manually modify relationship instance data within the
relationship table schema, use the facilities that are provided by Relationship
Designer.
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13.1.8 Access framework clients

Do not develop any new clients that adopt the Common Object Request Broker
Architecture (CORBA) Interface Definition Language (IDL) interface APIs, which
are not supported in WebSphere Process Server.

13.1.9 Naming convention

The following best practices are for naming conventions:

» A restriction exists in the length of the names and paths to the artifacts in
Java. In certain operating systems, the length is 255 characters. Try to install
the products in a folder with a short path, and do not use names that are too
long.

» Even with the restrictions in the name length, try not to use acronyms and
abbreviations unless the abbreviation is widely used.

» Follow the Java naming convention. The first letter of a word and the first
letter of each internal word must be capitalized.

» For the artifacts, use English characters. These names are used to generate
code artifacts. Sometimes, they are mapped by removing spaces and
changing the capitalization.

» Be consistent in the naming of the artifacts. For example, use a suffix in each
artifact type as shown:

— Libraries: Name + “Lib”
— Interfaces: Name + “IF”
— Service Component Architecture (SCA) components:

e Human task: Name + “HT”

e State machine: Name + “SM”

¢ Rule group: Name + “RG”

¢ Rules - rule set: Name + “RS”

¢ Rules - decision table: Name + “DT”
e Selector: Name + “SLl”

e Java object: Name + “POJO” or “JV”

» Define a consistent pattern for the namespaces:

http://modulename/interfacename/project

Chapter 13. Best practices 271



13.1.10 Additional information

You can find additional information about premigration best practices in the
WebSphere Process Server V6.2 information center at the following Web
address:

http://publib.boulder.ibm.com/infocenter/dmndhelp/v6r2mx/index.jsp?topi
c=/com.ibm.websphere.wps.620.doc/doc/rmig_bestwics.html

13.2 Post-migration review

Consider refactoring the generated artifacts after using the migration tools,
because they might not always be optimal. The following list provides
considerations for this purpose:

»

Consider optimizing the generated BPEL process. The migrated process is
not always optimal and compact. Consider reworking the generated BPEL
process into a more compact form.

Use short and simple names to improve the readability of migrated process
models.

Wrap simple automatic activities as SCA components and deploy them
together with the process. This approach is better from the performance and
maintenance point of view.

Specify one part per Web services Description Language (WSDL) message
based on the Web services Interoperability (WS-I) specification and the
Version 6.0 preferred style.

Use the WSDL doc-literal style, which is the preferred style in WebSphere
Process Server Version 6.0. Ensure that all complex types are given a name
and that each complex type can be uniquely identified by its target
namespace and name.

Consider refactoring your process to use the Process Server Rules engine.

If-then rules logic can be externalized by means of business rules. Business
rules can be modified at run time without redeploying the applications.
Business rules can reduce your process complexity.

Consider refactoring your process to use the Process Server State machine.
Think of a business process as a series of sequential actions. Also, think of
the state machine as a series of loosely related stages that are acted upon.

If your application is linear, use a business process. If it is primarily
event-driven, contains cyclical patterns, or both, use a state machine. Both
editors and the languages that they model are equally valid, and selection of
either one depends on the application design.
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» Be as specific in staff assignments as possible.

The more users that are assigned with a task, the more work lists must be
updated.

» Choose between microflows and macroflows.

By default, a process is a microflow, because it is simple and executed much
faster than a macroflow. Keep in mind the following considerations for
changing a microflow to a macroflow:

— The business process requires more than one transaction.

— The business process needs to stop at any point and wait for external
input, either in the form of an event or a human task.

— The business process does not have IBM-specific BPEL extensions
enabled for the process.

» Use compensation pairs and compensation handlers instead of exception
handling that is hard-coded to your activities.

Remember that compensation handlers cannot be used in microflows and
require you to turn on IBM-specific BPEL extensions to use the compensation
pairs.

More information: For more technical considerations, see “Considerations:
Post-migration” in the WebSphere Integration Developer, Version 6.2
information center:

http://publib.boulder.ibm.com/infocenter/dmndhelp/v6r2mx/index.jsp?t
opic=/com.ibm.wbit.620.help.migration.ui.doc/topics/rpostcon.html

13.3 Nonfunctional considerations

You can tune the generated artifacts after migration to optimize performance.
Use the following hints:

» Separate namespaces in business objects.

If working with more than one business object, place each one in a separate
namespace. If they are placed in the same namespace, all of the business
objects are loaded each time that a namespace is called, and the overall
performance of the tool degrades.

» Use microflows instead of long running processes.

If modelling a business process with a single transaction, consider making it a
microflow. Microflows have great performance and run quickly in the runtime
environment.
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» Disable monitoring and tracing whenever possible.

Monitoring and tracing cause a significant performance impact. The default
configuration WebSphere Process Server has performance critical logs
disabled by default. However, you must double-check that tracing,
debugging, and performance monitoring are disabled.

» Do not use the Apache Derby database for production environments.

WebSphere Process Server uses the Derby database by default. Use of the
Derby database simplifies the configuration. However, it is not designed for a
production environment where high availability and performance are
important.

» Tune statement cache for long running processes.

BPEL macroflows (long-running processes) extensively use the database for
persisting data that is relevant to the process. Persisting various data results
in the usage of many separate statements, far more than the default capacity
of the data source’s cache. Persisting various data results in an excessive
number of cache misses, making the caching ineffective. You can resolve this
problem by increasing the size of the cache.

» Tune threads for messaging and work managers.

Message processing for an application uses properties that are defined under
an activation specification of the Platform Messaging Component System
Programming Interface (SPI) Resource Adapter. Its custom property,
maxConcurrency, under the J2EE Connector Architecture (J2C) activation
specification, is used to specify the number of threads that are available to
process messages by the application. If a work manager is used, set the
maximum number of threads to a value that is high enough to prevent the
thread pool from running out of threads.

One symptom of insufficient concurrency is CPU idleness. Vary the
concurrency to achieve maximum CPU utilization and throughput.

» Use an appropriate Java heap size for production environments.

A small Java heap size results in frequent garbage collection. High Java heap
size results in long garbage collection cycles. Modern Java virtual machines
(JVM) provide many options to optimize garbage collection and memory
usage.

» Configure WebSphere Process Server for clustering:
— Configure activation specification properties.

Each SCA module defines a Message-Driven Bean (MDB) and its
corresponding activation specification. The default value for
maxConcurrency of the SCA module MDB is 10. Only up to 10
asynchronous SCA requests in the module can be processed
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concurrently. If the server CPU has not reached its maximum capacity, it
sometimes is caused by this setting being low. It can be increased.

Configure the Object Request Broker (ORB) thread pool parameter.

This configuration parameter is relevant if the cluster is driven by a driver
node through the SCA synchronous binding. Due to the interaction
between synchronous SCA, workload manager, and the ORB, the ORB
thread pool size on the cluster nodes must be configured to maximize the
clustering throughput.

The general rule is to use the same number of ORB threads on all
application nodes. Also, have the total number of ORB threads across all
application nodes be the same as the number of driver threads on the
driver node. For example, if the driver uses 120 concurrent threads, the
ORB thread pool size on each application node on a six-node cluster must
be 20.

Configure the data source connection pools of the relationship and
business process engine. The maximum connections property of the
relationship data source must be large enough to allow concurrent access
to the database from all threads.
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Part 4

End-to-end technical
solutions

In this part, we provide the step-by-step migration of three end-to-end technical
solutions that are based on the commonly used data access and data
synchronization interaction patterns. We follow a phased approach to migration.
First, we migrate the WebSphere InterChange Server components and
WebSphere Business Integration Adapters to WebSphere Process Server
components and native bindings by using the migration tool. Next, we upgrade
the WebSphere Business Integration Adapters to WebSphere Adapters as
appropriate. Finally, we enhance and optimize the migrated artifacts based on
the WebSphere Process Server implementation best practices when applicable.

This part includes the following chapters:

» In Chapter 14, “Preparation for the technical solutions” on page 279, we
provide the premigration preparation, hardware and software prerequisites,
and setup steps that you must perform before continuing with the migration
examples in the subsequent chapters.

» In Chapter 15, “Data access scenario with technology adapters” on page 293,
we provide step-by-step instructions to migrate a data access integration
system with technology adapters to integrate Java Database Connectivity
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(JDBC), MQ, and Web services that were originally designed for and
implemented on WebSphere InterChange Server to WebSphere Process
Server.

» In Chapter 16, “Data synchronization scenario with technology adapters” on
page 343, we explain how to migrate a data synchronization integration
system with technology adapters to integrate JDBC, MQ, and file systems
that were originally designed for and implemented on WebSphere
InterChange Server to WebSphere Process Server.

» In Chapter 17, “Data synchronization scenario with application adapters” on
page 431, we explain how to migrate a data synchronization integration
system with application adapters to integrate SAP and PeopleSoft that were
originally designed for and implemented on WebSphere InterChange Server
to WebSphere Process Server.

» In Chapter 18, “Customize and enhance the solutions” on page 511, we
explain how to enhance and optimize the migrated artifacts based on the
WebSphere Process Server implementation best practices when applicable.

» In Chapter 19, “Technical solutions: Troubleshooting” on page 559, we
discuss the issues that were encountered when running the end-to-end
technical solutions illustrated in this part. We also provide guidance about
how to resolve these issues.
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14

Preparation for the technical
solutions

In this chapter, we provide details about the required preparation work that you
must perform in order to follow the examples in Part 4, “End-to-end technical
solutions” on page 277. You must have the required software products installed
and running to execute the scenarios. However, you do not need a running
WebSphere InterChange Server environment. Instead, exports of WebSphere
InterChange Server repository Java archive (JAR) files are provided as starting
points for the migration scenarios.

Note: This part does not include any instructions for running the data access
and data synchronization scenarios in the WebSphere InterChange Server
environment.

The solutions that are provided in Chapter 15, “Data access scenario with
technology adapters” on page 293, Chapter 16, “Data synchronization
scenario with technology adapters” on page 343, and Chapter 17, “Data
synchronization scenario with application adapters” on page 431 use the
embedded WebSphere Process Server Unit Test Environment (UTE).
However, the solutions have also been tested in a stand-alone WebSphere
Process Server environment.

We include the following sections:
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» 14.1, “Setting up the testing environment” on page 281
» 14.2, “Configuring WebSphere MQ” on page 289
» 14.3, “Setting up a file system for the JText Connector” on page 290
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14.1 Setting up the testing environment

In the following section, we explain the required steps to set up the environment
for the migration scenarios.

14.1.1 Software environment

Table 14-1 indicates the required software products and versions to demonstrate
the scenarios in Part 4, “End-to-end technical solutions” on page 277.

Table 14-1 Software versions used

Software Version
WebSphere Integration Developer 6.2

WebSphere Process Server 6.2

WebSphere MQ 6.0.2 Fix Pack 3
WebSphere Business Integration Toolset 4.3.0 Fix Pack 5
DB2 8.1.14.292
WebSphere Business Integration Adapter Framework 2.6.0.11
WebSphere Business Integration Adapter for JText 5.6.5
WebSphere Business Integration Adapter for JDBC 2.6.9

WebSphere Business Integration Adapter for WebSphere MQ | 2.8.2

WebSphere Business Integration Adapter for Web services 347

WebSphere Business Integration Adapter for mySAP.com 6.0.8
WebSphere Business Integration Adapter for PeopleSoft 3.0.1
SAP Front-End GUI Tool 640 Fix Pack 14
XML DataHandler 2.7.0

14.1.2 Setting up the database

The migration scenarios use one table and one sequence that are generated in a
locally running IBM DB2 8.2 database. Two scripts are provided that have the
SQL to create these database objects.
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To set up the database environment:

Important: The ICSREPOS database is used in the migration scenarios for
convenience, because WebSphere InterChange Server uses this database. In
the following instructions, we add a new table and a new sequence to the
database. We made no other modifications. However, do not use a production
ICSREPOS database for the migration scenarios, because running these
scenarios might affect your runtime data.

1. Download the files as explained in Appendix D, “Additional material” on
page 651.

2. Store the files on your local drive in c:\setuptemp. Extract the archives to the
following directories:

— c:\setuptemp\Chapter 14 samples
— c:\setuptemp\Chapter 15 samples
— ci\setuptemp\Chapter 16 samples
— ci\setuptemp\Chapter 17 samples

Figure 14-1 on page 283 shows an example of this directory structure and the
extracted files.
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Figure 14-1 Downloading and extracting the files to the setuptemp folder
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3. Start DB2 Control Center and connect to the database instance in use.
Right-click the Databases folder and select Create Database — Standard

(Figure 14-2).

. Control Center

Control Center  Selected  Edit  “iew Tools Help
e L - | Gﬁ&@@{ EE{@

[ Ohject Wiew

*e
&4 Cortrol Center PEASE - DEZ - Databases

E‘S S::::SSE il Maine & | System & | Instance & | Type & I Databaze | Path& ] Commentil

-] Instances
- @ pe2
B W Open News Cortrol Certer l
[ &

[ Al Databases

Standard...

Add... Wiith & Ltomatic Maintenance. .
Refresh From Eackup...

Figure 14-2 Creating a new standard database in DB2 Control Center

4. In the window that opens, for Database name, type ICSREPOS to create a
database on your system. Select the Default directory to store this database

data.

5. In the DB2 Message information window (Figure 14-3) about the completed
task, click Yes to open the wizard.

Faonzvesage X

Yo have successfully created this database. I is recommended that
@ wou nowy run the Configuration Advisor to tune yaour databasze. Do you
swart to launch the wizard now?

Yes

Figure 14-3 Database Configuration Advisor DB2 Message window

6. In the Configuration Advisor window, click Next to view configuration
recommendations or click Finish to apply recommendations.
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7.

In the DB2 Message confirmation window (Figure 14-4), click Close.

@

DE20000

- DBZ Message x|

Commands attempted

LPDATE DATABASE COMFIGURATION FOR ICSREPO2 USING APP &
LPDATE DATABASE COMFIGURATION FOR ICSREPO2 USING APP
LPDATE DATABASE COMFIGURATION FOR ICSREPO2 USING CAT
LPDATE DATABASE COMFIGURATION FOR ICSREPO2 USIMNG CHM
LPDATE DATABASE COMFIGURATION FOR ICSREPO2 USING DEH
LPDATE DATABASE COMFIGURATION FOR ICSREPO2 USING LDC
LPDATE DATABASE COMFIGURATION FOR ICSREPO2 USING LOG
LPDATE DATABASE COMFIGURATION FOR ICSREPO2 USING LOG
LPDATE DATABASE COMFIGURATION FOR ICSREPO2 USING LOG
LEIIJATE DATABASE CONFIGURATION FOT ICSREPO2 USING LOG ™

4 3

The comrmand completed successtully.
Fxplanation:

o efrars were encourtered during the execution of this
cotrirrEn.

zer Response:

o action recuired.

Cloze

Figure 14-4 Configuration Advisor confirmation DB2 Message window
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8. In the database information view (Figure 14-5), in which the newly created
database is selected, click the Query hyperlink in the lower right pane.
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E:j D98|gn Advisor
Activity Monitor
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Manage Storage
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Figure 14-5 ICSREPOS database information view
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9. Inthe Command Editor (Figure 14-6), select the folder icon to browse to your
setup directory, and open the create_JDBCCustomer_db2.sq|l file to load
the contents into the DB2 Command Editor.

Cortrol Certer  Selscted Edit View  Tools Help _
S E s E %%@@{55{@:

| [ Object View I Corntnand Editor 1 |)(

Commands | Query Results | Access Plan

L - R TargetIBICSREPOS | e |

create table JDECCustomer |

CustomerID warchar(l0) NOT MULL FPRIMARY KEYT,
CustonerName twarchar (2551,

Customeriddress warchar (Z5E8),

CustomerCity warchar (E55),

CustomerState warchari(255),

CustomerZip warchar (10},

ES@am« 6o 0

CustomerTelephone wvarchar (10}
1

—————————————————————————————— Commands Entered —---—————---——————————-——————-——

connect to ICSREPOS

Database Commection Information

DEBESNT 5.2.7

ADMINIET. ..
ICSREROS

Database server
SQL authorization ID
Local database alias

A JDEC connection to the target has succeeded.

Statement terminstion character ‘ :

Figure 14-6 DB2 Command Editor
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10.Click the Execute icon (green triangle arrow) to run the command and create
the JDBCCustomer table. Figure 14-7 shows the successful creation of the
JDBCCustomer database table.

R
Cortrol Center  Selected  Edit  Wiew  Toolz  Help _
LEBBE@ED Bl P @iE @

‘ [ Ohject View I Cotrrviand Editor 2 |)(

Cammancs

Guery Resufts | Access Plan |

L <A S TargetIBICSREPOS | s |

create table JDECCustomer|
CustomerID warchar(l0) NOT NULL PRIMADY EEY,
CustomerName warchar(Z55),

BEE &M« b @

Customerdddress wvarchar (EEE5),
CustomerCity warchar (255),
CustomerState wvarchar (Z55),
CustomerZip warchar (10},
CustomerTelephone warchar (10}
1

create table JDECCustomer| ;I
CustomerIl varchar(l0) NOT NULL PRIMARY EEY,

CustomerMName warchar (255),

Customeriddress warchar (Z55),

CustomerCity warchar (Z58),

CustomerState warchar(Z55),

CustomerZip wvarchar (10},

CustomerTelephone varchar (10}

1

create table JDECCustomer( CustomerID warchar (10) NOT NULL PRIMARY KEY, CustomerName warchar (Z55), Customeriddres:
LEZ0000I The S5Q0L command completed successfully.

f o

Statement terminstion character ';

Figure 14-7 Successful creation of the JDBCCustomer database table

11.Repeat steps 9 on page 287 and 10 to create the DB2 sequence CustSeq by
using the create_CustSeq_db2.sql script.
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14.2 Configuring WebSphere MQ

The migration scenarios use WebSphere MQ as an endpoint application. You

can use the WebSphere

MQ installation that comes with WebSphere

InterChange Server. A script creates a queue manager and the required queues,
a channel, and a listener. If there is an existing WebSphere MQ listener, note the
port number, and optionally, reuse it in the environment.

To configure WebSphere MQ:

1. From c:\setuptemp\Chapter 14 samples, open the MQ Setup.txt file and
review the contents, which are shown in Example 14-1.

Example 14-1 MQ_Setup.txt

DEFINE QLOCAL(CUST.
DEFINE QLOCAL(CUST.
DEFINE QLOCAL(CUST.
DEFINE QLOCAL(WICS
DEFINE QLOCAL(WICS.
DEFINE QLOCAL(WICS.
DEFINE QLOCAL(WICS.
DEFINE QLOCAL(WICS
DEFINE QLOCAL(WICS.
DEFINE QLOCAL(WICS.
DEFINE QLOCAL(WICS.

CREATE.Q)
INPUT.Q)
UPDATE.Q)

.ARCHIVE.Q)

ERROR.Q)
INPROGRESS.. Q)
INPUT.Q)

.OUTPUT.Q)

REPLYTO.Q)
UNSUBSCRIBED. Q)
DUMMY .Q)

DEFINE CHANNEL(CUST.CHANNEL) CHLTYPE(SVRCONN) TRPTYPE(TCP)
DEFINE LISTENER(LISTENER.TCP) trptype(TCP) port(1416)

2. Open a command prompt and type the command that is shown in

Example 14-2.

Example 14-2 MQ command

cd C:\setuptemp\Chapter 14 samples\

C:\IBM\WebSphereAdapters\templates\configure_mq.bat
CUST.QUEUE.MANAGER MQ_Setup.txt

Note: In Example 14-2, we assume that the WebSphere Business
Integration Adapters were installed in the C:\IBM\WebSphereAdapters
directory. This example creates a queue manager named
CUST.QUEUE.MANAGER.
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4P 18M Websphere MQ

3. When the command executes successfully, open WebSphere MQ Explorer.
Check to see that the queue manager runs and all queues are created as
shown in Figure 14-8. Also, confirm that the listener is running in the Listeners
folder. If not, right-click the listener and start it.

File Window Help

rer - I

ﬂl WebSphere MG Explarer - Content 32 ]

1BM WebsSphere MQ
[=-[= Queue Managers
2] CUST QUELIE. MANAGER,

= advanced
w72 Channels
= Client Connections
[ Listeners
(= Services
~[Z Process Definitions
(= Namelists
(22 Authentication Information
w2 Queue Manager Clusters
w2 IMS Administered Objects

Queues

I Filker: Standard Far Queues

£ Cueue name | Queue bype | Definition type | Open input count | Open oukput count | Current gueus depth I Max queug
|=| CUST.CREATE.C Lacal Predefined 1] o 1) 5000
|=| CUST.IMPUT.Q Lacal Predefined 1] o 1) 5000
|=| CUST.UPDATE. Lacal Predefined 1] o 1) 5000
|=| WICS. ARCHIVE.Q Lacal Predefined 1] o 1) 5000
|| WICS,DUMMY.Q Lacal Predefined 1] o 1) 5000
|=| WICS.ERROR.Q Lacal Predefined o o 1) 5000
=l WICS INPROGRESS.Q Local Predefined o o 0 5000
=l WICS. INPUT.CQ Lacal Predefined 1] o 0 5000
Il WICS . OUTPUT.Q Local Predefined o o 0 5000
Il WICS REPLYTOLQ Local Predefined ) o 0 5000
Il WICS. UNSUBSCRIBED, Lacal Predefined o o o 5000

Figure 14-8 CUST.QUEUE.MANAGER in WebSphere MQ Explorer

14.3 Setting up a file system for the JText Connector
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The WebSphere Business Integration Adapter for JText uses a configurable file
system structure to receive events, create output, and archive events. We
prepared a directory with the appropriate folders to complement the supplied
WebSphere Business Integration Adapter for JText configuration file.
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To set up a file system for the JText Connector, create the c:\temp directory if
it does not already exist. Then, from the C:\setuptemp\Chapter 14 samples\

directory, copy the file system structure JTextConn to the c:\temp directory.
Figure 14-9 shows the folder structure.

_Ioix
File Edit Wiew Favorites Tools  Help | 1','
@Back - £ - _? | ,':J Search |[['f7 Folders | 5 @ X g | EEE
Address I[h C:\temp|TextConn' Def ault j ﬂ i
Folders ¥ | |D)archive
[C2) Program Files =] event
E [C5) setuptemp L out
El ) kemp
= [C3) ITexkConn
= O
I3 archive
I3) event (-
@ ouk
[C2) WINDOWS =
|3 objects (Disk free space: 39.8 GE) |D brytes | i My Computer 4

Figure 14-9 JText Connector directory setup
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15

Data access scenario with
technology adapters

The migration scenario outlined in this chapter illustrates the steps that are
necessary to migrate a data access integration system that was originally
designed for WebSphere InterChange Server to WebSphere Process Server.
The scenario represents an end-to-end integration system in which back-end
systems are accessed by a front-end application through a typical set of
WebSphere InterChange Server System components. Together with the
WebSphere InterChange Server, these components form an integration system.

The procedure that we demonstrate in this chapter defines the steps to migrate

this complete integration system, upgrade certain key components, and tune the
runtime environment. By performing the steps that are illustrated in this chapter,
you can completely migrate an end-to-end data access scenario to WebSphere

Process Server, and then test it.

The scenario uses three WebSphere Business Integration Adapters, which are
the WebSphere Business Integration Adapter for Web Services, the WebSphere
Business Integration Adapter for JDBC, and the WebSphere Business
Integration Adapter for WebSphere MQ. The scenario also uses the WebSphere
XML DataHandler. In addition, the scenario uses several business objects,
maps, and collaborations.
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The data access scenario simulates an integration system that is designed to
provide access to two back-end systems:

» A Customer Relationship Management (CRM) system that is internally
accessed through Java Database Connectivity (JDBC)

» An accounting system that is internally accessed through WebSphere MQ

The integration system exposes a Web services interface that includes two Web
service operations, which are createCustomer and retrieveCustomer. By
invoking these Web services, client applications can create new customer
records in both the accounting and CRM systems and retrieve existing customer
records.

The scenario that is outlined in this chapter is completely independent of other
examples and scenarios in this book. However, we use many of the concepts
and steps that are necessary to migrate individual artifacts to illustrate the
migration of the complete end-to-end scenario.

As a reminder, see Part 2, “Migration implementation concepts” on page 71, for
an overall discussion about the possible options for migration implementation.
Part 3, “Migration tooling” on page 177, provides detailed information about the
standard migration tools.

In this chapter, we include the following sections:

15.1, “Target environment” on page 295

15.2, “Implementation” on page 295

15.3, “Testing the end-to-end solution” on page 335
15.4, “Conclusion” on page 341

vyvyyy
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15.1 Target environment

In this chapter, we illustrate the migration of an end-to-end scenario from
WebSphere InterChange Server to WebSphere Process Server. The original
scenario was created with the products that are listed in Table 15-1. The
WebSphere InterChange Server System Repository file, which represents the
end-to-end integration scenario to be migrated to WebSphere Process Server, is
available for download as explained in Appendix D, “Additional material” on
page 651.

15.1.1 Software environment

Table 15-1 lists the software products and versions that we used to demonstrate
the example in this chapter.

Table 15-1 Software versions used

Software Version
WebSphere Integration Developer 6.2

WebSphere Process Server 6.2

WebSphere MQ 6.0.2 Fix Pack 2
WebSphere InterChange Server 4.3.0 Fix Pack 5
DB2 8.1.14.292
WebSphere Business Integration Adapter Framework 2.6.0.11
WebSphere Business Integration Adapter JText 5.6.5
WebSphere Business Integration Adapter JDBC 2.6.9
WebSphere Business Integration Adapter WebSphere MQ | 2.8.2
WebSphere Business Integration Adapter Web services 3.4.7

XML DataHandler 27.0

15.2 Implementation

In this section, we describe the process of migrating the data access scenario
(already exported as a WebSphere InterChange Server Repository file) to
WebSphere Integration Developer. The resulting modules in WebSphere
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Integration Developer can be deployed in WebSphere Process Server as a fully
functional system.

More information: See Chapter 14, “Preparation for the technical solutions”
on page 279, for information about setting up the required migration
development environment.

15.2.1 Premigration overview

The data access scenario is a functional implementation of the data access
pattern that is typically implemented in WebSphere InterChange Server. This
scenario is restricted to two collaborations, CreateCustomerCollab and
RetrieveCustomerCollab, as a means of limiting the scope of the sample
migration.

The Create Customer Collaboration (CreateCustomerCollab) exposes a single
inbound port (FromCreate) and two outbound ports (TOMQXML and ToJDBC).
The ports are bound to instances of the WebSphere Business Integration
Adapter for Web Services, WebSphere Business Integration Adapter for
WebSphere MQ, and WebSphere Business Integration Adapter for JDBC as
illustrated in Figure 15-1.

IDBCConneckar TolDEC
=]
CusknmerTreabe
ﬁDBCCDnnector

MQEMLConnector ToMosML reateCustomerColla FromCreate ebServicesConnech
i 8 [ —— a8 A
CusknmeriTrrale CnstomerCreate

Figure 15-1 Create Customer Collaboration flow diagram
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The Retrieve Customer Collaboration (RetrieveCustomerCollab) exposes a
single inbound port (FromRetrieve) and a single outbound port (ToJDBC). The
ports are bound to instances of the WebSphere Business Integration Adapter for
Web Services and the WebSphere Business Integration Adapter for JDBC as
illustrated in Figure 15-2.

IDBCConnectar TolDBC trieveCustomerCall FromRetrieye ebServicesConnect:
A a8 — [ — a A
CustomerR ebrieyve CustomerRefrieye

Figure 15-2 Retrieve Customer Collaboration flow diagram

15.2.2 Development

You can migrate the data access scenario, which is already exported as a
WebSphere InterChange Server Repository file, as we explain in this section.
The ICSDataAccessScenario. jar file represents the WebSphere InterChange
Server Repository file.

Exporting a WebSphere InterChange Server repository file: From the
WebSphere Business Integration System Manager, select an appropriate
integration component library, right-click, and select Export as — Repository
File.

Files for download: The samples in this section are available for download
as explained in Appendix D, “Additional material” on page 651.

To migrate the business objects and maps of the data access scenario:
1. Create a new workspace in WebSphere Integration Developer.
2. Switch to the Business Integration Perspective View.
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3. Create a new library in the workspace:
a. Select File — New — Library.

b. Inthe New Library window (Figure 15-3), for Library Name, type
DataAccessScenarioLibrary for the new library. Select Use default
location and click Finish.

# New Library

Create a library P |
A library is a project that stores interfaces, business objects, business /f__ ,
object maps, roles, relationships, XML maps, and web serwice ports, so that "1

they can be shared

Library name: |DataﬂccessScenarioLibrary N|

Use default laocation

| Libcary |

Libraries can be deployed and run on WebSphere Procesz Server or WebSphere Enterprize
Serwvice Bus. They can be referenced by modules or other libraries, for the purpoze of
sharing the artifacts they contain.

@ [ Finish || Cancel

Figure 15-3 New data access scenatrio library
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4. Import the WebSphere InterChange Server Repository file named
ICSDataAccessScenario.jar by using the WebSphere InterChange Server
Migration Wizard:

a. Select File — Import.

b. Inthe Import — Select window (Figure 15-4), under Business Integration,
select WebSphere InterChange Server Repository, and click Next.

# Import

Select \
A wizard that migrates and imports WebSphere InterChange Serwver artifacts. ! - 5

Select an import source:

|ty'pe filter text

[ General ~
[=][*% Business Integration F
(_‘.': WebSphere Business Modeler problem determination archive
WebSphere InterChang
HebSphere MR Workflow FIL File
WebSphere Studio Application Dleveloper Integration Edition Workspace
i:ﬁ? YSDL/Interface
= Crs
= EJE
= Jawa EE
= Flug—in Development

- BB E-E

= Frofiling and Loggzing

[ Bun/Debug

= SIF

=% Team

= Test

= b b

B-E

- B

®

Figure 15-4 WebSphere InterChange Server JAR file Import wizard
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In the WebSphere InterChange Server Import Wizard migration window
(Figure 15-5):

a. For WebSphere InterChange Server repository path, select the
ICSDataAccessScenario.jar file.

b. For WebSphere Integration Developer library name, select the
DataAccessScenarioLibrary.

c. Click Next to continue.

#= WebSphere InterChange Server Import Wizard

Select WebSphere InterChange Repository Details
Provide the details corresponding to the WebSpherse InterChange rapository. @

WebSphere InterChange Serwer repository path:

|II: hredboolthredboolZ0094icshICSDatahccessScenario. jar | |Browse ThRs. ..

WebSphere Integration Deweloper library:
nariolibrary w |

WebSphere InterChange Serwer assembly editor templates:

Add Remorwre

,é}, [ < Back ” Hext >

Figure 15-5 Migration Import wizard

For more details about how to run the Migration Wizard, see 10.3, “Migration
Wizard” on page 192.
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6. Configure the migration settings for each connector as shown in Figure 15-6:

a. For WebServicesConnector, select HTTP Binding for WebServices.
b. For MQXMLConnector, select MQ Binding and choose Use the default

WICS data handler.

c. For JDBCConnector, select JMS to JDBC WBI Adapter and select
Import and reference the JCA connector.

d. Click Next to continue.

WebServicesConnector - WebhServices

Binding: HITF Binding for WebSerwvices

Configure Connector Migration
Configure migration settings for each connector.
(HebServicesConnector
o MAXMLC onrector
« JOBCConnectar
'\?,' ’ < Back

J[ Hext > o ol

Figure 15-6 Configure Connector Migration

7. Click Next. The Conversion Options page opens. From here, you accept the
recommended options as shown in Figure 15-7 on page 302.
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#- ¥ebSphere InterChange Server Import Wizard

Conversion Dptions
Selact WebSphere InterChangs repository conwersion options @

Jawa parsing errors encountered in the migration process zhould be treated as:
lG}Errc-rs (recommended)
O'ﬁ'arnings

On error the migration process shounld:

@Continue until complete (recommended)

OTerminate immediately

Event =zequencing for all asynchronous WSIL methods:

(®)Disable (recommended);
OEna'hle

@ | <Back || Hext> ][  Fimish | [ Concel

Figure 15-7 Conversion Options

8. Click Next. A Migration Summary page opens similar to Figure 15-8 on
page 303.
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#+ ¥ebSphere InterChange Server Import Wizard

Migration Summary
Summary of the WebSphere InterChange repository migration.

Repository Path: O redbookired bock20 080 cs\ICS DatatcoessScenario. jar
Library: DatasAcoessScenariclibrany
Jawva parsing errors Emors {recommended)

encountered in the

migration process should

be treated as:

On error the migration Continue until complete {recommended)
process should:

Ewent sequencing for all Disable {recommended)

asynchronous WSDL

methods:

WebServicesConnector

Connector Type: WebServices
Target Binding: HTTP Binding for WebServices
Cata Handler Type: Defzult Data Handler

MGXMLConnector

Connector Type: MQ

Target Binding: MQ Binding

Cata Handler Type: De=fault Dats Handler
JOBCConnector

Connector Type: JOBC

Target Binding: JMS to JOBC WB| Adepter
Import JCA Connector: true

T

Figure 15-8 Migration Summary

After you have reviewed the summary details, click Finish to begin the
migration process.

A progress bar at the bottom of the migration dialog indicates the progress of
the migration. After the process has completed, the dialog disappears and the
Migration Results window opens as shown in Figure 15-9 on page 304.
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Migration Summary

El Rigration Results

Summary of the WebSphere InterChange repository migration

- BX

Migration has finished successfully. Examine the Emor Log for warnings and emors
‘ E? related to migraticn.

Message
CWHICO119I: The
CWNICO118I: The
CWNICO11BI: The
CWNICO113I: The
CWNICO11BI: The
CWNICO113I: The
CWNICO11BI: The
CWNICO113I: The
CWNICO11BI: The
CWWICO112I: The
CWNICO11BI: The
CHWICO112T: The

[ U A A P U R S R SR

migration 1s complete

migration of the modules 1=...
artifact WebServwicesConnect. .
following conmector 1= bein. .
artifact MOXMLConmector has. .
following conmector 1= bein. .
artifact JOECCommector has ...
following conmector 1= bein. .
artifact RetrieweCustomerCo. ..
following collaboration obj. ..
artifact CreateCustomerColl. ..

following collaboration obj. ..

Tate
2009-03-24
2009-03-24
2008-03-24
2009-03-24
2009-03-24
2009-03-24
2009-03-24
2009-03-24
2009-03-24
2009-03-24
2009-03-24
2009-03-24

40
40
40
40
40
40
40
40
40
1IN
40
1IN

Eat
L4042

4042
4042
L4042
4042
4042
4042
4042
4042
4042
4042
4041 v

[#]Build workspace on close.

7

WS

Figure 15-9 Migration Results

10.Click Close to finish the process and to build the new workspace.

After running the WebSphere InterChange Server Migration Wizard, the
workspace contains the six new modules in addition to the DataAccessScenario
library that you previously created (Figure 15-10 on page 305). Three of the new
modules correspond to the three WebSphere Business Integration Adapters that
are used in the scenario. The modules are JDBCConnector, MQXMLConnector,
and WebServicesConnector. The MQXMLConnector module includes the MQ
binding with WebSphere InterChange Server Data Handler. The
WebServicesConnector includes the HTTP binding. The other two new modules,
CreateCustomerCollab and RetrieveCustomerCollab, correspond to the
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collaborations from the WebSphere InterChange Server system. The
CWYBC_JDBC module includes the package WebSphere Adapter for JDBC.
We will use the CWYBC_JDBC module for migrating WebSphere Business
Integration Adapter for JDBC to WebSphere Adapter for JDBC later.

#* Business Integration — IBN WebSphere Integration Developer 6.2 — D:\WID62\Datakccess Eﬁl@
File Edit Havigate Search Project ClearCaze Findow Help
| (wil w P E R W 5 R & B §® Java 2 &0 Tev
I Business Inte §7 B3 Physical Reso| — OJ =g
EIEEREEN
Integration Selutions B
Click to 2dd an intesration solution..
Projects B
=) CreatelustomerCollab
fi CWYBC_JDEC
{8 DatakecessSeenariolibrary
bl TIECC onnector
32 MWL orme ctor
2! RetrieveCustemerCollab
15 WebBervicesConnector
4 Referen 5% . o= Outline FaVismal | © O
& e &
~
Createlusto DatahecessS = =
; T iy Build Activities [ Froperties [ Froblems 23 ‘z Server Logs b Servers ¥ =8
’ / 0 errors, 11T warnings, 0 others (Filter matched 100 of 117 items)
Deseription Resource Fath Location  Type
# @ Yarnings (100 of 117 items)
/ )
RetrieveCus... b
P o® 15! JUBCCommector
Figure 15-10 Module created

The business objects and maps are migrated to the DataAccessScenarioLibrary.
The connector modules contain the mediations that convert Generic-To-Native
and Native-To-Generic business objects.

To migrate JDBCConnector to WebSphere Adapter for JDBC by using the
adapter Migration Wizard:

1. In the WebSphere Integration Developer workspace, go to the Java EE
perspective by selecting the Window — Open perspective — Other — Java

EE. Right-click the connector project CWYBC_JDBC, and select Update —
Update Connector Project.
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Figure 15-11 describes the functional areas of the wizard.

i Adapter Nigration Wizard

Select Projects
Select the projects that wou want to migrate.

Conmector project: I:'ﬁ'YEII:__]TIEI:

Tergel warsion |B.2.D.D v| The following tasks will be performed
based on your selections:

Dlependent artifact projects:

= TOBCConnector [WET] ® The connector project CWYBC_JDBC with
IBM WebSphere Adapter for JOBC version
8.2.0.0 is cument and will not be migrated.

® Migrate the adapter artifacts for module
JDBCConnector to maintain compatibility
with |BM WebSphere Adapter for JOBC
version §.2.0.0.

To ensure that & migration procseds as expected,
migrate a test environment prior to migrating a
production repository. After 8 connector project has
been updated or 8 module has been migrated, it will
not function in wersions of WebSphere Proosss Server
and WebSphere Integration Developer earlier than
version ©.1. Refer to the sdapter user documentation
for detailed information about migrating an adapter.

Select All] ’Seler_‘t Fone

= Il

Figure 15-11 Select Projects

When you launch the Migration Wizard from the connector project context
menu while in the Java EE perspective, by default, all of the dependent
artifact projects are selected. If you deselect a dependent artifact project, that
project is not migrated.

2. As shown in Figure 15-12 on page 307, on the Review changes window, you
can review the migration changes that will occur in each of the artifacts that
you are migrating by clicking the + (plus) sign.
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#= Adapter Nigration Wizard |:||E|S‘

Review Changes
Rewiew the migration changes that will be performed.

DNataheccessScenariolibrary
JOECCommector
CHTEC_TDEC

@ fms ) [ cmen

Figure 15-12 Review changes

3. Click Finish to perform the migration.

Before performing the migration process, the wizard backs up all of the
projects that are affected by the migration. The projects are backed up to a
temporary folder within the workspace. If the migration fails for any reason, or
if you decide to cancel the migration before it completes, the wizard deletes
the modified projects and replaces them with the projects that are stored in
the temporary folder.
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The CreateCustomerCollab and RetrieveCustomerCollab modules in
WebSphere Integration Developer contain the logic that existed previously in the
collaboration templates in the WebSphere InterChange Server environment.
Open the CreateCustomerCollab Assembly Diagram and examine the process
component, CreateCustomerCollab_FromCreate, to see how the Migration
Wizard translated the collaboration template logic as shown in Figure 15-13.

# Business Integration — CreateCustomerCollab/CreateCustomer_FromCreate.bpel — IB... [T”E|&|

File Edit HNawigate Search Froject ClearCase Window Help

‘Q CreateCustomer_FromCreate 7
CreateCustomerCollab = ‘SZ CreateCustomer FromCreate

= { E¥FPalette .
= (@
L

@Basic Aections

= s | H| CreateCustomer_FromCreate e
&Invoke =

= #A==ign

0% | & |Receive g Beceive Choice

]

F'FQ @Receive Choice T
2| Reply J'

(LI Wait [ Initialization Code
Empty Action

Lé Snippet J'

éstructm’es é Cheice

]
O] Seope

Z|Parallel het... Q
© Sequence |
\.>Choice

ki While Loop

({}lRepeat Until. ..

298 For Each

= I 42| Reply Empty Action
@Faults

g]{uman Workflow
3? Human Task ¢
a5/ Collaboratio .. £

: :.q,. - Mutomatic layout of parallel actiwity contents iz off.

s QEE B ®

f e} 'f Java EE 3}1 Jawva

|@usiness I_|

4 [- 5 CreateCustomer_FromCr. . . J

'_-i-Interface Fartners R
P TriggeringFort
b ToJDEC_ Input
P ToMAXML_Input
b FromCreate Input
E?Reference Partners Lo
b ToMQXML_Output
b FromCreate_Dutput
b ToJDEC_Output
@ Variables laz & R
WICSFault
CreateCustomer war
Maintain war
FromCreateBusObj_war
ToJOECEus0b]_war
ToMAXMLEu=0bj_war
TriggeringFortBuslb)_war
MaintainException_var
@Correlation Sets Lo
F@Correlation Froperties Lol 4

Figure 15-13 Create Customer Process Component
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After migration, the JDBCConnector module in WebSphere Integration
Developer contains the WebSphere Adapter for JDBC as shown in Figure 15-14.

#* Business Integration — JDBCConnector/sca.module — IBN ¥ebSphere Integration Developer 6.2 — D:\WID62\Datakccess
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Figure 15-14 JCA JDBC Adapter

After migration, the MQXMLConnector module in WebSphere Integration
Developer contains the WebSphere Process Server MQ binding as shown in
Figure 15-15 on page 310.
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Figure 15-15 MQ binding

After migration, the WebServicesConnector module in WebSphere Integration

Developer contains the WebSphere Process Server HTTP binding as shown in
Figure 15-16 on page 311.
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Figure 15-16 HTTP binding

After migrating by using the Migration Wizard and Adapter Migration Wizard, you
still have several manual steps to perform:

1. The MQ binding supports dynamic endpoint routing. Therefore, the Request
queue is not used, and the migration has left this value blank. You need to
provide a valid queue (but we recommend an unused queue in case of
problems) before the module can be deployed and started:

a. In the WebSphere Integration Developer workspace, open the Assembly
Diagram of MQXMLConnector module. Double-click the Output MQ
binding to open the binding.

b. In the Properties view, select the End-point configuration tab. In the
Send destination queue, enter WICS.DUMMY. Q.

Note: Make sure that you create the WICS.DUMMY.Q queue in the MQ
queue manager. Here, the queue manager is
CUST.QUEUE.MANAGER.

2. The Adapter Migration Wizard changes adapter business object (BO)
definitions after they migrate. Certain attributes are lost. This problem will be
fixed in WebSphere Process Server V6.2 Fix Pack.
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For now, to work around this problem, execute these steps:

a. Modify the CreateCustomer_FromCreate BPEL in the
CreateCustomerCollab module:

i. Inthe WebSphere Integration Developer workspace, open the
Assembly Diagram of CreateCustomerCollab module. Double-click
the CreateCustomerCollab_FromCreate BPEL to open the Business
Process Editor.

ii. Inthe Properties view, select the Java Imports tab, and find the import
that is shown in Example 15-1. Change it to the new BO import that is
shown in Example 15-2.

Example 15-1 Old BO import

import com.ibm.websphere.bo.BOFactory;

Example 15-2 New BO import

import
com.ibm.websphere.bo.*;

iii. Select the Call JDBC java snippet activity. In the Properties view,
select the Details tab.

iv. Find the code that is shown in Example 15-3 and replace it with the
code that is shown in Example 15-4.

Example 15-3 Old copy code in Call JDBC java snippet activity

var_3.copy(var_ 4);

}

if (triggeringBusObj == null) { TriggeringPortBusObj var = null;
} else { TriggeringPortBusObj var =
triggeringBusObj.getBusinessGraph(); }

if (ToJDBCBusObj == null) { ToJdDBCBusObj var = null; } else {
ToJDBCBusObj_var = ToJDBCBusObj.getBusinessGraph(); }

Example 15-4 New copy code in Call JDBC java snippet activity

BOCopy boCopy = (BOCopy)
ServiceManager.INSTANCE.locateService("com/ibm/websphere/bo/B0Cop
y")s

ToJDBCBusObj _var = boCopy.copy(TriggeringPortBusObj var);

}
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v. Select the Copy Result to triggeringBO java snippet activity. In the
Properties view, select the Details tab.

vi. Find the code that is shown in Example 15-5, and replace it with the
code that is shown in Example 15-6.

Example 15-5 Old copy code in Copy Result to triggeringBO java snippet activity

var_5.copy(var_7);

1

if (triggeringBusObj == null) { TriggeringPortBusObj var = null;
} else { TriggeringPortBusObj var =
triggeringBusObj.getBusinessGraph(); }

if (ToJDBCBusObj == null) { ToJdDBCBusObj var = null; } else {
ToJDBCBusObj var = ToJDBCBusObj.getBusinessGraph(); }

Example 15-6 New copy code in Copy Result to triggeringBO java snippet activity

BOCopy boCopy = (BOCopy)
ServiceManager.INSTANCE.locateService("com/ibm/websphere/bo/B0OCop
y");

TriggeringPortBusObj var = boCopy.copy(ToJDBCBusObj var);

}

vii. Select the Call MQ java snippet activity. In the Properties view, select
the Details tab.

viii.Find the code that is shown in Example 15-7. Replace it with the code
that is shown in Example 15-8.

Example 15-7 Old copy code in Call MQ java snippet activity

var_6.copy(var_5);

}

if (triggeringBusObj == null) { TriggeringPortBusObj var = null;
} else { TriggeringPortBusObj var =
triggeringBusObj.getBusinessGraph(); }

if (ToMQXMLBusObj == null) { ToMQXMLBusObj var = null; } else {
ToMQXMLBusObj_var = ToMQXMLBusObj.getBusinessGraph(); }

Example 15-8 New copy code in Call MQ java snippet activity

BOCopy boCopy = (BOCopy)
ServiceManager.INSTANCE.locateService("com/ibm/websphere/bo/B0OCop
y");

ToMQXMLBusObj_var = boCopy.copy(TriggeringPortBusObj var);

}
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b. Modify the RetrieveCustomer_FromRetrieve BPEL in the
RetrieveCustomerCollab module:

i. Inthe WebSphere Integration Developer workspace, open the
Assembly Diagram of RetrieveCustomerCollab module. Double-click
the RetrieveCustomerCollab_FromRetrieve BPEL to open the
Business Process Editor.

ii. Inthe Properties view, select the Java Imports tab. Find the import
that is shown in Example 15-9 and change it to the new BO import that
is shown in Example 15-10.

Example 15-9 Old BO import

import com.ibm.websphere.bo.BOFactory;

Example 15-10 New BO import

import com.ibm.websphere.bo.*;

iii. Selectthe UNNAMED_ACTIVITY_6 java snippet activity. In the
Properties view, select the Details tab.

iv. Find the code that is shown in Example 15-11, and replace it with the
code that is shown in Example 15-12.

Example 15-11 Old copy code in UNNAMED_ACTIVITY_6 java snippet activity

var_17.copy(var_2);

1

if (triggeringBusObj == null) { TriggeringPortBusObj var = null;
} else { TriggeringPortBusObj var =
triggeringBusObj.getBusinessGraph(); }

if (ToJDBCBusObj == null) { ToJdDBCBusObj var = null; } else {
ToJDBCBusObj var = ToJDBCBusObj.getBusinessGraph(); }

Example 15-12 New copy code in UNNAMED_ACTIVITY_6 java snippet activity

BOCopy boCopy = (BOCopy)
ServiceManager.INSTANCE.TocateService("com/ibm/websphere/bo/B0Cop
y");

ToJDBCBusObj_var = boCopy.copy(TriggeringPortBusObj var);

}

v. Select the UNNAMED_ACTIVITY_8 java snippet activity. In the
Properties view, select the Details tab.

vi. Find the code that is shown in Example 15-13 on page 315, and
replace it with the code that is shown in Example 15-14 on page 315.
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Example 15-13 Old copy code in UNNAMED_ACTIVITY_8 java snippet activity

var_13.copy(var_15);

}

if (triggeringBusObj == null) { TriggeringPortBusObj var = null;
} else { TriggeringPortBusObj var =
triggeringBusObj.getBusinessGraph(); }

if (ToJDBCBusObj == null) { ToJDBCBusObj var = null; } else {
ToJDBCBusObj var = ToJDBCBusObj.getBusinessGraph(); }

Example 15-14 New copy code in UNNAMED_ACTIVITY_8 java snippet activity

BOCopy boCopy = (BOCopy)
ServiceManager.INSTANCE.locateService("com/ibm/websphere/bo/B0Cop
y")s

TriggeringPortBusObj var = boCopy.copy(ToJDBCBusObj var);

}

3. After migration, the response ServiceMessageObject map in the connector
module mediation flow cannot work in an inbound synchronized call. There
will be a TechNote for this problem in the WebSphere Process Server V6.2
Fix Pack. To work around this problem for now:

a. Modify the
CustomerCreate_TO_WS_CustomerCreate_TLO_Sync_Inbound_Respo
nse_SMO_Map Map in WebServicesConnector module:

i. Inthe WebSphere Integration Developer workspace, open the Java
perspective by selecting Window — Open Perspective — Other —
Java — OK.

i. Open the WebServicesConnector component by right-clicking
CustomerCreate_ TO_WS_CustomerCreate_TLO_Sync_Inbound_Res
ponse_SMO_Map.map. Select Open With — Text Editor.

ii. Find the line that is shown in Example 15-15, and change it to the line
that is shown in Example 15-16 on page 316.

Example 15-15 Old response BG

xmins:ServiceMessageObject="smo://smo/name%3Dwsd1-primary/message
%3D%257Bhttp%253A%252F%252Fwww. ibm.com%252Fwebsphere%252Fcrosswor
1ds%252F2002%252FCFGSchemas%252FWebServicesConnector%252Finterfac
e%252Fconnector%252Fsync_async%257DWS_CustomerCreate TLOBG/xpath%
3D%252F /namespace%3DBOMap/smo.xsd"
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Example 15-16 New response BG

xmlns:ServiceMessageObject="smo://smo/name%3Dwsd1-primary/message
%3D%257Bhttp%253A%252F%252Fwww. ibm.com%252Fwebsphere%252Fcrosswor
1ds%252F2002%252FCFGSchemas%252FWebServicesConnector%252Finterfac
e%252Fconnector%252Fsync_async%257DWS_CustomerCreate TLOBG_Respon
se/xpath%3D%252F /namespace%3DBOMap/smo.xsd"

iv. Find the line that is shown in Example 15-17, and change it to the line
that is shown in Example 15-18.

Example 15-17 Old response BG verb

<map:output
businessObjectVariableRef="ServiceMessageObject output"
property="body/WS_CustomerCreate TLOBG/verb" />

Example 15-18 New Response BG verb

<map:output
businessObjectVariableRef="ServiceMessageObject output"
property="body/WS_CustomerCreate_TLOBGResponse/Response/verb" />

v. Find the line that is shown in Example 15-19, and change it to the line
that is shown in Example 15-20.

Example 15-19 Old response BO

<map:output
businessObjectVariableRef="ServiceMessageObject output"
property="body/WS_CustomerCreate TLOBG/WS_CustomerCreate TLO"
variableName="WS CustomerCreate TLOOutput0" />

Example 15-20 New response BO

<map:output
businessObjectVariableRef="ServiceMessageObject output"
property="body/WS_CustomerCreate TLOBGResponse/Response/WS Custom
erCreate TLO" variableName="WS_CustomerCreate_TLOOutput0" />

. Modify the

CustomerRetrieve_TO_WS_CustomerRetrieve_TLO_Sync_Inbound_Res
ponse_SMO_Map Map in the WebServicesConnector module:

i. Inthe WebSphere Integration Developer workspace, open the Java
perspective by selecting Window — Open Perspective — Other —
Java —» OK.
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ii. Open the WebServicesConnector component, right-click
CustomerRetrieve_TO_WS_CustomerRetrieve_TLO_Sync_Inbound_
Response_SMO_Map.map, and select Open With — Text Editor.

iii. Find the line that is shown in Example 15-21, and change it to the line
that is shown in Example 15-22.

Example 15-21 Old response BG

xmins:ServiceMessageObject="smo://smo/name%3Dwsd1-primary/message
%3D%257Bhttp%253A%252F%252Fwww. ibm.com%252Fwebsphere%252Fcrosswor
1ds%252F2002%252FCFGSchemas%252FWebServicesConnector%252Finterfac
e%252Fconnector%252Fsync_async%257DWS_CustomerRetrieve TLOBG/xpat
h%3D%252F /namespace%3DBOMap/smo. xsd"

Example 15-22 New response BG

xmIns:ServiceMessageObject="smo://smo/name%3Dwsd1-primary/message
%3D%257Bhttp%253A%252F%252Fwww. ibm.com%252Fwebsphere%252Fcrosswor
1ds%252F2002%252FCFGSchemas%252FWebServicesConnector%252Finterfac
e%252Fconnector%252Fsync_async%257DWS_CustomerRetrieve_TLOBG_Resp
onse/xpath%3D%252F /namespace%3DBOMap/smo. xsd

iv. Find the line that is shown in Example 15-23, and change it to the line
that is shown in Example 15-24.

Example 15-23 Old response BG verb

<map:output
businessObjectVariableRef="ServiceMessageObject output"
property="body/WS_CustomerRetrieve TLOBG/verb" />

Example 15-24 New Response BG verb

<map:output
businessObjectVariableRef="ServiceMessageObject output"
property="body/WS_CustomerRetrieve TLOBGResponse/Response/verb"
/>

v. Find the line that is shown in Example 15-25, and change it to the line
that is shown in Example 15-26 on page 318.

Example 15-25 Old response BO

<map:output
businessObjectVariableRef="ServiceMessageObject output"
property="body/WS_CustomerRetrieve TLOBG/WS CustomerRetrieve TLO"
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variableName="WS_CustomerRetrieve_TLOOutput0" />

Example 15-26 New response BO

<map:output
businessObjectVariableRef="ServiceMessageObject output"
property="body/WS_CustomerRetrieve TLOBGResponse/Response/WS Cust
omerRetrieve TLO" variableName="WS CustomerRetrieve TLOOutput0"

/>

4. When migrating WebServices connector, we migrate it to an HTTP binding
with WebSphere InterChange Server data handler. However, this data
handler cannot work well with WebSphere Process Server. We create a new
WebSphere Process Server data handler as a work-around:

a. In the WebSphere Integration Developer workspace, open the Java
perspective by selecting Window — Open Perspective — Other —
Java — OK.

b. Right-click the WebServicesConnector module, select New — Package,
and enter the package name: com. ibm.redbook.dh. Click Finish.

c. Copy WebserviceExportCreateCustomerDataHandler.java and
WebserviceExportRetrieveCustomerDataHandler.java to
com.ibm.redbook.dh package.

d. Save the changes by selecting File — Save All.
e. Build the workspace by selecting Project — Clean — OK.

f. Open the Business Integration perspective by selecting Window — Open
Perspective — Business Integration.

g. Open the Assembly Diagram of WebServicesConnector module. Select
the WebServicesConnector_SOAPHTTPListener1 export.

h. In the Properties view, select the Method bindings tab. Select the
WS_CustomerCreate_ TLOBG_CreateCustomerCollab bound method.
Click the Data Serialization tab, click the Select for Output data format,
and click Select your custom data format transformation from the
workspace. Click Select, select
WebserviceExportCreateCustomerDataHandler, and click OK. Then,
click Finish.
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i. Inthe Properties view, select the Method bindings tab, select the
WS_CustomerRetrieve_TLOBG_RetrieveCustomerCollab bound
method. Click the Data Serialization tab, click Select for Output data
format, and click Select your custom data format transformation from
the workspace. Click Select, select
WebserviceExportRetrieveCustomerDataHandler, and click OK. Then,
click Finish.

j- Save the changes by selecting File — Save All.

k. Build the workspace by selecting Project — Clean — OK.

15.2.3 Deployment

After migrating the data access scenario from WebSphere InterChange Server to
WebSphere Integration Developer, the integration system is ready to be
deployed in WebSphere Process Server.

To deploy the components:

1. From WebSphere Integration Developer, from the Servers tab, click the
embedded instance of WebSphere Process Server, and select Start as
shown in Figure 15-17 on page 320.
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Figure 15-17 Starting WebSphere Process Server

2. Disable the default security settings in WebSphere Process Server to simplify
the deployment and testing of the data access scenario:

a. Click the embedded instance of WebSphere Process Server, and select
Run administrative console to launch the WebSphere Process Server
administrative console (Figure 15-18 on page 321).
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Figure 15-18 Running the administrative console

b. Log in by using the default administrative user ID and password.
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C.

In the Administrative Console:

Under Security, choose Secure administration, applications, and

infrastructure.

In the right pane, clear the Enable administrative security, Enable
application security, and Use Java 2 security to restrict
application access to local resources check boxes (Figure 15-19).

Click Apply and save the changes.
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Figure 15-19 Disabling administrative security
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d. Under Security in the left navigation panel, choose Bus Security. In the
right pane, click each Bus name and disable security for each bus, one by
one. Figure 15-20 shows an example of the results. Click Apply and save

the changes.
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e. Under Buses, click SCA.APPLICATION.widCell.Bus Sl Bus.

f. Under General Properties (Figure 15-21), for Permitted transports, select
Allow the use of all defined transport channel chains. Click Apply and
save the changes.
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Figure 15-21 Allowing permitted transports for bus security

g. Select Application Servers — server1 — Business Integration —
Business Process Choreographer — Business Flow Manager. Clear
the Enable Common Event Infrastructure logging check box. Click
Apply and save the changes.

h. Log out from the WebSphere Process Server administrative console and
close the console window.
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i. Open the profile configuration for WebSphere Process Server. In
WebSphere Integration Developer, from the Servers tab, select the
appropriate WebSphere Process Server instance, and choose Open
(Figure 15-22).
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Figure 15-22 Opening the profile configuration
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j- Inthe Security section (Figure 15-23), clear the Security is enabled on
this server check box to disable the security settings in the profile
configuration. Close the profile configuration window and save the

settings.
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k. Restart the embedded instance of WebSphere Process Server. From the

Servers tab (Figure 15-24), select the instance, right-click, and select
Restart — Start.

Error message: If you see a startup error message in the console
window, stop and start the server instead of using Restart.
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3. Deploy the projects in the workspace. In WebSphere Integration Developer
(Figure 15-25), from the Servers tab, select the appropriate WebSphere
Process Server instance, and select Add and Remove Projects.
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Figure 15-25 Adding projects to WebSphere Process Server
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In the Add and Remove Projects window (Figure 15-26), click Add All >> to
add all the projects in the workspace to the server, and then click Finish to

initiate the deployment.
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5. Verify that all modules are deployed and have started correctly in WebSphere
Process Server. Expand the embedded WebSphere Process Server instance
to show all the deployed modules. After the deployment has finished, the
modules show a status of Started.

When applications are not displayed: Sometimes the applications are
not displayed as started on the Servers tab although they are started. If this
situation happens, verify the status of the applications in the administrative
console. Select Applications — Enterprise Applications, and check the
application status. If any of the newly deployed applications are not started,
start them from the Enterprise Applications window.

6. After installing the JDBCConnector application to WebSphere Process
Server, configure the custom properties of the application that the database
requires for the resource providers and resource factories:

a. Launch the WebSphere Process Server administrative console, enter the
User ID, and click Log In.

b. Click Application — Enterprise Applications, and select the
JDBCConnectorApp application.

c. Click Manage Module — IBM WebSphere Adapter for JDBC —
Resource Adapter.

d. Inthe Class path box, enter the JDBC driver class path as shown in
Example 15-27.

Example 15-27 JDBC driver classpath

C:/WPS62/universalDriver wbi/1ib/db2jcc.jar

Note: C: /WPS62 is the home directory of WebSphere Process Server.

e. Click J2C connection factories —» JDBCConnector.Output_CF —
Custom properties.

f. Click XADatabaseName, enter the value, which is ICSREPQS in our case.
Click OK — Save to save the change.

g. Click jdbcDriverClass, change the value to
com.ibm.db2.jcc.DB2XADataSource. Click OK — Save to save the
change.

h. Click XADataSourceName, enter the value, which is
com.ibm.db2.jcc.DB2XADataSource in our case. Click OK — Save to save
the change.
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15.2.4 Setting up the testing module

In the following steps, we import the WSDL files that are associated with the data
access scenario. The files are imported into a library that serves the testing
process and the subsequent function of replacing the WebSphere Business
Integration Adapter for Web Services with the HTTP binding.

To import the WSDL files:

1. Create a new library in the workspace:

a. Select File — New — Library.

b. Inthe New Library window (Figure 15-27), for Library Name, type
WebServicesUtilityLibrary, and click Finish.

i New Library

Create a library

object maps, roles, relationships, XML maps,
they can be shared

A library 1= a project that stores interfaces, businesz objects, busineszsz

and web =zervice ports, so that l"-l

Library name: |'ﬁ'eb5ervicesUtilit}'LibraryI

Use dafanlt location

]

e

sharing the artifaets they contain

Libraries can be deployed and run on WebSphere Frocess Serwer or WebSphere Enterprise
Servwice Bus. Theyx can be referenced by modules or other libraries,

for the purpose of

J |

[ Eini=m Cancel

Figure 15-27 New Web services utility library
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2. Import the WSDL files that were originally generated when the data access
collaborations were exposed as Web services in WebSphere InterChange
Server. These files can be located on the distribution media that
accompanied this book (refer to Appendix D, “Additional material” on
page 651). To initiate the WSDL file import:

a. Select File — Import.

b. Inthe Import — Select window (Figure 15-28), click Business Integration,
select WSDL/Interface, and click Next.

Select

Import WSDL/Interface and dependencies. ] -

Select an import source:

|ty'pe filter text

[ General -
=% Business Integration
(_‘.': WebSphere Businessz Modeler problem determination archive
WebSphere InterChange Serwer Repository
WebSpherea MR Workflow FIL File
WebSphere Studio Application Developer Integration Edition Workspac:
S HSIL Int er face
= s
= EJB
= Jawa EE
% Flug—1in Dewelopment

[~ Frofiling and Logzing
[ Run/Debug
= SIF

== Team
[~ Test hal

I—AﬂHEHF"?'ﬂHE

®

Figure 15-28 Importing the WSDL interface files

Files for download: You can download all of the files that are mentioned
in this section as explained in Appendix D, “Additional material” on
page 651.
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3. In the Import — WSDL/Interface Import window (Figure 15-29 on page 334):

a. For Import from, select c:\setuptemp\Chapter 15 Samples (created
when the included files were extracted as explained in Chapter 14,
“Preparation for the technical solutions” on page 279).

b. Select the WSDLFiles folder, which automatically selects all subfolders,
which are CreateCustomerCollab and RetrieveCustomerCollab. These
folders contain the WSDL interface and implementation files that need to
be imported.

c. For Into module, select WebServicesUtilityLibrary.
d. Click Finish to execute the import.
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worlspace.

WSDL/Interface Import
15, External dependencies refernced by HITE URL will not be imported to the @

Inport from: D:'‘redbosk\ChapterZBsanples\HSILFiles v/ Browse.. |

= [#](=> ¥SDLFiles
E&r CreateCustomerCollab
[Eb RetrieveCustomerCollab

Into module:

Options
Import dependent reszources

= @ RetrievelCustomerCollab_interface wsdl
|=| itzoCustomerRetriewve. xsd
@& http: S schemas. xmlsoap. orgfsoapfencoding
= @ CreateCustomerCollab_impl. w=dl
|=| CreateCustomerCollab_interface wsdl

|:>

|=| itzoCuztomerCreate. x=d
@& http:ffschemas. amlsoap. orgfsoapfencoding

| £

I:lExtract inline elements

':':?:' { I Fini=zh ] [ Cancel

Figure 15-29 Importing the WSDL interface selection

4. Verify the WSDL file import by examining the artifacts that were generated
during the WSDL file import (Figure 15-30 on page 335). The imported
artifacts include business objects, interfaces, and Web service ports.
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Projects

+-[= JDBCConnector

+ '[g MAXMIConnector

+ '[,-_—,,I“_‘ RetrieweCuztomerCollab
£ '[g WebServicesConnector

sbServicesltilitylibrary

[ Dependencies
&= Integration Logic
= £ Data Types
= [ CreateCuztomerCollab
Iil WS _CustomerCreate_Request
I:I W5 _CustomerCreate_Responze
—-[=* RetrieweCustomerCollab
I:I W5 _CustomerBetriewve Request
Iil W53 _CustomerRetriewve Response
=@ Interfaces
—|-[=% CreateCustomerCollahb
@ CreateCusztomerCollab_FromCreate FortType
—-[= RetrieweCustomerCollab
@ RetrievelusztomerCollab_FromBetriewe FortType
& Mapping
= % Web Service Forts
—|-[=% CreateCustomerCollahb
W) FromCreate SOAPHITFListenerl BindingFort
@ FromCreate SOAPHTTPSListenerl BindingPort
=-[= RetrieveCustomerCollab
& FromBetriewe SOAPHTTPListenerl BindingPort
& FromBetriewve SOAPHTTPSLi=ztenerl BindingPort

Figure 15-30 Importing the WSDL generated artifacts

15.3 Testing the end-to-end solution

In this section, we assume that you have deployed all the required applications
and are running them on WebSphere Process Server.

In the following procedure, we verify the function of the data access scenario.
The goal of the testing is to verify that the migration succeeded in generating a

functionally compatible integration system in WebSphere Process Server. The
testing verifies functional compatibility:

1. To test the migration of the data access scenario, be sure that the external
database system and MQ queues are connected and running.
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Setup instructions: See Chapter 14, “Preparation for the technical
solutions” on page 279, for detailed instructions about setting up the
external database and MQ queues for the migration scenarios.

In addition, be sure that the WebSphere Integration Developer workspace
has built without error, the modules have published to the embedded
WebSphere Process Server without error, and the modules have all started
successfully.

2. Because we have already migrated the WebServices connector to the HTTP
binding, we need to modify the client application before connecting to the
HTTP binding. To perform the change:

a. In WebSphere Integration Developer, expand
WebServicesUtilityLibrary, and open the
FromCreate_ SOAPHTTPListener1_BindingPort as shown in
Figure 15-30 on page 335. Replace the line that is shown in
Example 15-28 with the line that is shown in Example 15-29.

Example 15-28 Old WebService address

<soap:address location="http://localhost:8080/"/>

Example 15-29 New WebService address

<soap:address
Tocation="http://lTocalhost:9080/WebServicesConnectorieb"/>

b. In WebSphere Integration Developer, expand
WebServicesUtilityLibrary, and open the
FromRetrieve_ SOAPHTTPListener1_BindingPort as shown in
Figure 15-30 on page 335. Replace the line that is shown in
Example 15-30 with the line that is shown in Example 15-31.

Example 15-30 Old WebService address

<soap:address Tocation="http://localhost:8080/"/>

Example 15-31 New WebService address

<soap:address
Tocation="http://lTocalhost:9080/WebServicesConnectorWeb"/>

3. In WebSphere Integration Developer, expand WebServicesUtilityLibrary
and expand Web service Ports — CreateCustomerCollab and
RetrieveCustomerCollab. Under the CreateCustomerCollab folder,
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right-click FromCreate_ SOAPHTTPListener1_BindingPort, and select
Web Services — Test with Web Services Explorer.

4. Maximize the Web Services Explorer frame and expand
CreateCustomerCollab - FromCreate_ SOAPHTTPListener1_Binding.
Select the createCustomer operation to open the WSDL operation test form.
In the Actions pane, complete the data fields as shown in Figure 15-31. Then,
click Go to execute a test.

() feb Services Explorer i =0
Web Services Explorer
% Navigator A Lctions
A WSDL Main &
B @ Invoke a WSDL Operation Source

E|_'“.’ platform: fresource/WebServicesUtilityLibrary/Crea
E--c-‘;_'“.’ CreateCustomerCollab
E| @ FromCreate SOLPHTTPListenerl_Binding

jo 5 tomer
[+ @ FromCreate_SOAPHTTPSLiztenerl _Binding

Enter the parameterz of thiz WSDL operation and click Go to
invoke.

Endpoints - —— s — Y G
|;httn: {flocalhost: 9080 WebServicesCommec ¥ —‘

+~ Body

= W5 Request
CUSTOMERADDEESS =tring
S00 Main Street
CUSTOMERCITY =tring
San Jose
CUSTOMERSTATE string
Ch

CUSTOMERZIF string
15745

CUSTOMERTELEPHONE string
5085551212

CUSTOMERNAME =tring

heme Corporation

CUSTOMERID =string
ACMEOOL

Ga Reszet

Figure 15-31 Testing createCustomer
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Figure 15-32 shows a successful result.

(@ $eb Services Explorer (7 = g

Web Services Explorer

% Navigator A Lctions
& WSDL Main @ . s 2
E|_'“.’ platform: fresource/WebServicesUtilityLibrary/Crea = Invoke a ¥SDL Operation S0UECE
E--%‘.’CreateCustomerCollab

EH@ FromCreate_SOAPHTTPListenerl Finding Enter the parameters of thiz WSDL operation and click Go to

-5 [anet=y tomer invoke.

#-@ FromCreate_ SOAPHTTPSListenerl_Binding Endpoints

’V htto: /flocalhost: 9080/ WebServicestonnes ¥

-~ Body

v W5 Eequest
CUSTOMERADDEESS =tring
500 Main Street

CUSTOMERCITY =tring

San Jose

CUSTOMERSTATE string
CA

CUSTOMERZIF =tring
15745

CUSTOMERTELEFHONE string

5085551212
TIETAMERM AME s N

| i Status
| A~
‘ = \WS5_Response
CUSTOMERID {string): ACMEQO1
v

< >| ‘( >
Figure 15-32 Result of testing CreateCustomer

Note: A valid CustomerlD value is required to create a customer in the
data access scenario. In addition, the value must be unique. Therefore,
subsequent tests must use different CustomerlD values.
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5. In the WebSphere Integration Developer navigation frame, under the
RetrieveCustomerCollab folder, right-click
FromRetrieve_ SOAPHTTPListener1_BindingPort, and select Web
Services — Test with Web Services Explorer.

6. Maximize the Web Services Explorer frame, and expand
RetrieveCustomerCollab and
FromCreate_ SOAPHTTPListeneri_Binding. Select the retrieveCustomer
operation to open the WSDL operation test form. Complete the data fields as
shown in Figure 15-33. Then, click Go to execute a test.

(i Web Services Explorer o7 =0
Web Services Explorer
% Navigator A Lctions
& WSDL Main @ . s s
platform: frezource/WebServicesUtilityLibrary/CreateCu, = Invoke a ¥SDL Operation S0Urce
: E--'-'-"__'“"CreateCustomerCDIIab
: @ FromCreate SOAPHTTPListenerl Hinding Enter the parameters of thiz WSDL operation and click
@ createCuztomer Go to invoke.
@ FromCreate_ SOAPHTTPSLiztenerl Hinding Endpoints
@ createCuztomer
E|_'1’ platform: frezource/WebServicesUtilityLibrary /Retrieve htto: //localhozt: 8080/ WebServicesConnec ¥
E--c-"__'z’RetrieveCustomerCollab
- FromRetrieve_ S0APHTTFLiztenerl Binding = Body
‘ v W5 Request
CUSTOMERID =string
Ga Reset
v

Figure 15-33 Testing RetrieveCustomer
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Figure 15-34 shows a successful result.

(@ Web Services Explorer (7

<

=g
Web Services Explorer
% Navigator A Actions @l
L VSDL Main « . s £
-4 platform: fresource/WebServicesUtilityLibrary /CreateCu, Invoke a ¥SDL Operation S0UECE
ifz‘CreateCustomerCollab
£l @ FromCreate_SOAPHTTPLiztenerl Binding Enter the parameters of this WSDL operation and click
@createCustomer Go to invoke.
=@ FromCreate_SOAPHTTPSLiztenerl _Binding Endpoints
I createCustomer
E|_“z’ platform: frezource/WebServicesUtilityLibrary /Retrieve htto: //localhozt: 8080/ WebServicesConnec ¥
E--c-‘;_‘z‘RetrieveCustomerCollab
- FromRetrieve_ S0APHTTFLiztenerl Binding = Body
[ ) ctric tomer
-/ @ FromRetrieve_SOAPHTTPSLiztensrl_Binding
= W5 Request
CUSTOMERID =tring
Ga Reset
v
’>i Status
A~
= W5_Response
CUSTOMERID (string): ACMEOQD1
CLUSTOMERMAME (string): Acme Corporation
CUSTOMERADDRESS (string): 500 Main Street
CUSTOMERCITY (string): San Jose
CUSTOMERSTATE {string): CA
CUSTOMERZIP (string): 18745
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v
b2 RS ¥

Figure 15-34 Result of testing RetrieveCustomer
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Note: You might get a runtime error when you run the RetrieveCustomer.
Check 19.1.3, “WebSphere Process Server log and trace” on page 561 for

detailed information.
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15.4 Conclusion

In this chapter, we showed a step-by-step migration of a data access solution.
The migrated WebSphere InterChange Server solution involved various adapters
for back-end connectivity. The migration started by using the WebSphere
Integration Developer Migration Wizard to get the project working in a
WebSphere Process Server environment. After this general migration, the JDBC
adapter was migrated to a WebSphere Adapter for the back-end connectivity.

In addition, we performed an end-to-end test to check the functionality of the
migrated components after each step.
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16

Data synchronization
scenario with technology
adapters

The data synchronization migration scenario outlined in this chapter illustrates an
end-to-end scenario in which data entities are synchronized between back-end
systems through a typical set of WebSphere InterChange Server components.
Together with WebSphere InterChange Server, these components form an
integration system.

This chapter focuses on the steps that are necessary to migrate an entire data
synchronization integration system that was originally designed for WebSphere
InterChange Server to WebSphere Process Server. By performing the steps
illustrated in this chapter, an end-to-end data synchronization scenario can be
completely migrated to WebSphere Process Server, optimized, and tested.

The data synchronization scenario uses three WebSphere Business Integration
Adapters: the WebSphere Business Integration Adapter for WebSphere MQ, the
WebSphere Business Integration Adapter for JDBC, and the WebSphere
Business Integration Adapter for JText. It also uses the WebSphere Business
Integration Data Handler for XML and the WebSphere Business Integration
Delimited Text Data Handler. In addition, the scenario uses business objects,
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maps, relationships, and collaborations. Specifically, the collaboration in this
migration scenario uses collaboration properties and multiple process scenarios.

The scenario in this chapter simulates an integration system that is designed to
provide synchronization between three back-end systems:

» A Customer Relationship Management (CRM) system internally accessed
through Java Database Connectivity (JDBC)

» A CustomerMaster mainframe system delivering new and updated customer
information through WebSphere MQ

» An Enterprise Resource Planning (ERP) system that receives changes
through the file system

Data synchronization is a common WebSphere InterChange Server pattern
where two systems exchange data by using business objects, supporting the
four basic verbs or actions of create, retrieve, update, and delete. In WebSphere
InterChange Server, an integration specialist uses a collaboration template that
synchronizes data between System A and System B. To synchronize between
the CRM and ERP systems, the integration specialist creates a collaboration
instance, where System A is configured as the CustomerMaster and System B is
configured as the CRM system. To add a third system, an integration specialist
adds a collaboration instance, where System A is configured as the
CustomerMaster and System B is configured as the ERP System.

Although it seems as though two separate integration flows are represented as
two collaboration instances, they behave like one integration where a single
event triggers data synchronization to two systems. Bidirectionality can easily be
configured by repeating the collaboration instance creation step, creating an
instance that goes from System B to System A. This step is beyond the scope of
this scenario, but it is mentioned for completeness.

The data synchronization scenario is completely independent of the other
examples and scenarios in this book. However, many of the concepts and steps
that are necessary to migrate individual artifacts are the same and are used here
to illustrate the migration of a complete end-to-end scenario.

As a reminder, see Part 2, “Migration implementation concepts” on page 71, for
an overall discussion about the possible options for migration implementation,
and Part 3, “Migration tooling” on page 177, provides detailed information about
the standard migration tools.

We include the following sections:

» 16.1, “Target environment” on page 346
» 16.2, “Implementation” on page 346
» 16.3, “Testing the end-to-end solution” on page 419
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» 16.4, “Conclusion” on page 429
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16.1 Target environment

In this chapter, we illustrate the migration of an end-to-end scenario from
WebSphere InterChange Server to WebSphere Process Server. The
WebSphere InterChange Server development was done with the product

versions that are listed in Table 16-1. It was migrated step-by-step as shown in

this chapter to run on the WebSphere Process Server Version 6.2.

16.1.1 Software environment

Table 16-1 lists the software products and versions that we used to demonstrate

the example in this chapter.

Table 16-1 Software versions used

Software Version
WebSphere Integration Developer 6.2
WebSphere Process Server 6.2

WebSphere MQ

6.0.2 Fix Pack 4

WebSphere InterChange Server

4.3.0 Fix Pack 5

DB2

8.1.16 (or 8.2.9)

WebSphere Business Integration Data Handler for XML

2.7.3

16.2 Implementation

In this section, we describe the process of migrating the data synchronization

scenario to WebSphere Integration Developer.

16.2.1 Premigration overview

The data synchronization scenario is a functional implementation of the data

synchronization pattern that is typically implemented in WebSphere InterChange

Server. This scenario is restricted to the following two collaborations that are

both based on the same collaboration template:

» MQDL_To_JDBC_CustomerSync
» MQDL_To_JTextXML_CustomerSync
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The MQDL_To_JDBC_CustomerSync collaboration synchronizes customer data
between a source application that publishes changes (create, update, or delete)
to a WebSphere MQ queue and a destination application that uses a DB2
database as its data store. This collaboration has a single inbound port (From)
and a single outbound port (To). The From port is bound to an instance of the
WebSphere Business Integration Adapter for WebSphere MQ. The To port is
bound to an instance of the WebSphere Business Integration Adapter for JDBC
as illustrated in Figure 16-1.

MOQDLConneckar

L

From _To_JDBC_Cuskome To JDECConnector
= I Y : =] e

Cskarner Cushamer

Figure 16-1 MQDL_To_JDBC_CustomerSync collaboration object

The MQDL_To_JTextXML_CustomerSync collaboration synchronizes customer
data between the same source application as the
MQDL_To_JDBC_CustomerSync collaboration and a destination application that
consumes text files as its input. The details of the destination application are
beyond the scope of this example. The example stops at the point where it
delivers the text files to a preconfigured folder.

This collaboration has a single inbound port (From) and a single outbound port
(To). The From port is bound to the same instance of the WebSphere Business
Integration Adapter for WebSphere MQ as the MQDL_To_JDBC_CustomerSync
collaboration. The To port is bound to an instance of the WebSphere Business
Integration Adapter for JText as illustrated in Figure 16-2.

MODLConneckor From a_1Text=ML_Cuskol To JTextConnector
S =] — i o =] A
Cushnmer Cushnmer

Figure 16-2 MQDL_To_JTextXML_CustomerSync collaboration object

This scenario demonstrates the commonly used publish/subscribe integration
pattern. A single published event is delivered in parallel to two subscribing
collaborations, which in turn, deliver it to two separate back-end systems.
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16.2.2 Preparation

The goal of this chapter is to migrate an existing WebSphere InterChange Server
example and test it in the WebSphere Process Server. As a prerequisite, we
show how to test the DataSyncScenario example in WebSphere InterChange
Server. Then, we explain the details of the migration of the example to
WebSphere Process Server.

We begin by explaining the initial steps that you must complete in order to
migrate the DataSyncScenario example to WebSphere Process Server.

Files for download: You can download all of the files that are mentioned in
this section as explained in Appendix D, “Additional material” on page 651.

Deploy the DataSyncScenario example on WebSphere
InterChange Server V4.3

To deploy the DataSyncScenario example in the WebSphere InterChange
Server:

1. Create a new Interchange component library, DataSyncICL, in the
WebSphere InterChange Server System Manager (Figure 16-3 on page 349).
Import the ICSDataSyncScenario.jar file into it. The Java archive (JAR) file is
in c:\setuptemp\Chapterl6samples. Right-click the DataSynclICL project and
select Import from repository file.

2. Make sure that the WebSphere MQ configuration information in the
MQDLConnector definition is consistent with the WebSphere MQ that you
use.

3. Make sure that the database configuration information in the JDBCConnector
and Relationship definition is consistent with the database that you use.
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3 System Manager - WebSphere Business Integration System Manager

File Edit Mawigake Search Project Component Tools Run Window  Help
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Bl User projects

: +-1z% InterChange Server prajects
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£-12% DataSyncScenario
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[#-{z= Business objects
E-{z= Collaboration objects
: fh MQOL_To_JDBC_CuskomerSync: :CustomerSync
e fh MQDL_To_JITexExML_CustomerSync: i Cuskomersync
E-{z= Connectors
----- 2L IpBCConnector
----- L ITextConnector
----- L MQDLConnectar
-{z= Database connection pools
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[=-{z= Dynamic
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i-(Zz schedules
EI{E Collaboration templates

------ @ Customersync

= web Services

Figure 16-3 DataSyncScenario project as viewed in System Manager

Create a user project, called DataSyncScenario, in the System Manager:

a. Add all the components from the newly created DataSyncICL project by
selecting the DataSyncICL check box.

Connect to the WebSphere InterChange Server instance.
Validate the project.
Right-click DataSyncScenario and select Deploy user project.

® oo o

In the Deploy wizard window, expand the DataSyncScenario project and
select Business Objects and Relationships. Select Create schema.
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5. Confirm that the Relationships Customer and State are deployed successfully
onto the WebSphere InterChange Server instance. Expand the InterChange
Server instances — Relationships — Dynamic — Customer. Under
Relationships, also expand Static — State. The relationships have a green
arrow next to them, which confirms that the relationships deployed
successfully (Figure 16-4).

[E] InterChange Server component management v

E&) InterChange Server Instances
BB WICS1 (Design)
[#-{z= Collaboration templates
-{== Collaboration objects
= Connectars
[#-{z= Business objects
== Maps
[={z= Relationships
E{B Dynarnic
¢ L Customer
Bl Static
L., Shate
{z= Database connection pools
== Benchmark.

Figure 16-4 Relationships successfully deployed to WebSphere InterChange Server

6. Open DB2 control center, right-click the ICSREPOS database, and select
Query.

7. Insert the static Relationship instances by executing the SQL scripts for the
State Static Relationship:

a. Click the Script’s Open button.

b. Browse to select the C:\setuptemp\Chapteri6samples\
STATE_STATE_CD_T InsertScript.sql file.

c. Click the green arrow button to execute the script.

d. Repeat the previous three steps to execute the
STATE_STATENM_T_InsertScript.sql script.

e. If you see a DB2 message to replace the current input with the contents,
click Yes, and execute.

350 Migrating WebSphere InterChange Server and Adapters to WebSphere Process Server V6.2



16.2.3 Migration

In this section, we explain how to migrate the data synchronization scenario to
WebSphere Integration Developer. The ICSDataSyncScenario. jar file, which you
extract to the c:\setuptemp directory in Chapter 14, “Preparation for the technical
solutions” on page 279, is the WebSphere InterChange Server Repository file.

Exporting a WebSphere InterChange Server Repository file: From the
WebSphere Business Integration System Manager, select an appropriate
integration component library, right-click, and select Export as — Repository
File.

To migrate the data synchronization scenario to WebSphere Integration
Developer:

1. Launch WebSphere Integration Developer with a new workspace called
DataSyncScenarioWorkspace:

a. In WebSphere Integration Developer, switch to the Business Integration
perspective.

b. Select File —» New — Library to create a new library.

c. Inthe New Library window (Figure 16-5 on page 352), for Library Name,
type DataSyncScenarioLibrary to create a new library in the workspace.
Click Finish.
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4y
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Figure 16-5 New data synchronization scenario library

Migrating WebSphere InterChange Server and Adapters to WebSphere Process Server V6.2



2.

Import the WebSphere InterChange ServerRepository file named
ICSDataSyncScenario. jar by using the WebSphere InterChange Server

Migration Wizard in WebSphere Integration Developer:
a. Select File — Import.

b. In the Import: Select window (Figure 16-6) under the Business Integration

folder, select WebSphere InterChange Server JAR File. Click Next.

d#= Import
Select \
A wizard that migrates and imparts WebSphere InterChange Server | g - 5
artifacts,
Select an import source:
|type filker text N
= General -~

== Business Integration

._.': ‘WebSphere Business Modeler problem determination archive
Websphere InterChange Server Repositor

‘Websphere MO Workflow FOL File

Websphere Studio Application Developer Integration Edition Wworkspace

(L7 WsDL{Interface

= Vs

= EX

= lavaEE

= Plug-in Developraent

(= Profiling and Logging

= Run/Debug

(= 5IP

+ [ Team

| # = Test

Fal R VNP

Figure 16-6 Import wizard: WebSphere InterChange Server JAR File

c. Inthe Import Wizard Repository Details window (Figure 16-7 on

page 354), for repository path selection, select the
ICSDataSyncScenario.jar file, and for Library, select
DataSyncScenarioLibrary. Click Next.
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&= WebSphere InterChange Server Import Wizand |Z|@E]

Select WebSphere InterChange Repository Details : :

Provide the details corresponding to the WebSphere InterChange repositary,

web3phere InterChange Server repository path:
| Z\Setupkemph ICSDatasyncScenario, jar ’Browse JARs... ]

WwebSphere Inteqgration Developer library:

| DatasyncScenarioLibrary W
_l

web3phere InkerChange Server assembly editor templates:

Add Remove

@ [ < Back IL Mext > l

Figure 16-7 Import Wizard: Select WebSphere Interchange Repository Details

d. In the Import Wizard: Configure Connector Migration window, select
JTextConnector in the left panel. In the Binding option, choose JMS to
JText (FlatFile) WBI Adapter in the drop-down list (Figure 16-8 on
page 355).
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#= WebSphere InterChange Server Import Wizard |Z|@

Configure Connector Migration : :
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Import and reference the ICA connector

|l &

() [ < Back IL Mext > l

Figure 16-8 Import Wizard: Configure Connector Wizard JTextConnector

e. In the same window, select MQDLConnector in the left panel. In the
Binding option, choose MQ Binding from the drop-down list (Figure 16-9
on page 356).
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#= WebSphere InterChange Server Import Wizard |Z||E|E|

Configure Connector Migration : :

Configure migration settings For each connectar,

«# JTextConnector MQDLConnector - MO
“F MQDLConneckor
 JDBCConnector Binding: I"-'1|::§ Binding

(%) Use the default WICS data handler
(") Create a skeleton data handler
(") Use a custam WICS data handler

|l &

@ [ < Back IL Mok = l

Figure 16-9 Import Wizard: Configure Connector Wizard MQDLConnector
f. Also, in the same window, select JDBCConnector in the left panel. In the

Binding option, choose JMS to JDBC WBI Adapter from the drop-down
list (Figure 16-10 on page 357), and click Next.
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#= WebSphere InterChange Server Import Wizard |:||E|E|

Configure Connector Migration : :

Configure migration settings For each connectar,

«* ITextConnector JDBCConnector - JDBC
“f MODLConneckor
“ IDBCConnector

Binding: | EIEIERE

[¥] tmport 1 Select the barget binding, Iector

|l &

(# [ < Back IL Mext = l

Figure 16-10 Import Wizard: Configure Connector Migration JDBCConnector

. In the Import Wizard: Conversion Options windows, select the options as
shown in Figure 16-11 on page 358, and click Next.
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d= WehSphere InterChange Server Import Wizand
Conversion Options
Select Websphere InterChange repository conversion options G>

Java parsing errors encountered in the migration process should be treated as:

(#) Errors {recommended)

() Warnings

20 error the migration process should:

(#) Continue until complete {recommended)

() Terminate immediately

Ewvent sequencing for all asynchronous wabL methods:
®n
()Enable

2 [ < Back ][ [ext = H Finish H Zancel

Figure 16-11 Import Wizard: Conversion Options

h. In the Import Wizard: Migration Summary Window, confirm that all
information is correct (Figure 16-12 on page 359), and click Finish.
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d= WebSphere InterChange Server Import Wizand

Migration Summary

Summary of the Wweb3phere InterChange repository migration,

Repository Path:
Library:

J=rwa parsing errors
encountered in the
rigration process
should be treated as:

On error the migration
process should:

Ewent sequencing for
all asynchronous
WEDL methods:

JText Connector
Connector Type:
T=rget Binding:

Irmpiart JCA Conmector:

MEDOL Connector
Connector Type:
T=rget Binding:
O=ta Handler Type:

JOBCConmector

Connector Type:
T=rget Binding:
Impiart JCA Connector:

ChSetuptempilCE0ataSyncScenariojar

[ataSyncScenariolibrany [new]

Errars frecommended)

Continue until complete frecommended)

Dizable (recommended)

JText

JWS to JTexd (FlatFile) WEBI Adapter

true

b
M2 Binding
Cefault Data Handler

JDBC
IS to JDBC WEI Adapter
true

l

Einish

] [ Cancel

Figure 16-12 Import Wizard Migration Summary

Wait until the migration process completes. The Migration Results window

is shown (Figure 16-13 on page 360). Click Close.
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B Wigration Results

Migration has finished successfully. Examine the Errar Log forwarnings and erors
Q ? related to migration.

Message Dake -~
i CWwwWICO1191: The rmigration is complete, 2009-03-19 04:37: 32,3732
i CWwWICO1181: The migration of the modules is completi,.. 2009-03-19 04:37:32.3732
i CWwWICO116I: The artifact MQDLConneckor has been ... 2009-03-19 04:37:32,3732
i CWWICO1131: The Following connector is being migrat...  2009-03-19 04:37:32.3732
i CWWICO1161: The arkifact JTextConnector has been ... 2009-03-19 04:37:32,3732
i CWWICO1131: The Following connector is being migrat...  2009-03-19 04:37:32.3732
i CWWICO1161: The artifact JDBCConnector has been ... 2003-03-19 04:37:32.3732
i CWwWICO1131: The Following connector is being migrat...  2009-03-19 04:37:32.3732
i CwwWICO116I: The arkifact MODL_To_IText:ML_Cuska,,, 2009-05-19 04:37:32,3732
i CwwWIC01121: The Following collaboration object is bei,,.  2009-03-19 04:37:32.3732
i CwwWICO116I: The arkifact MODL_To_JDBC_Customer,,,  2009-03-19 04:37:32,3732
i CWWICO112T: The Following collaboration obiect is bei,.,  2009-03-19 04:37:32,3732 b’

Build warkspace on close,

Close

Figure 16-13 Import Wizard Migration Results

j- The building of projects in WebSphere Integration Developer can take a
while. After the build completes, the workspace contains seven new
modules in addition to the DataSyncScenarioLibrary that was previously
created (Figure 16-14 on page 361). Three of the new modules
correspond to three WebSphere Business Integration Adapters that are
used in this scenario: JDBCConnector, MQDLConnector, and
JTextConnector. Two new modules correspond to the collaborations from
WebSphere InterChange Server MQDL_To_JDBC_CustomerSync and
MQDL_To_JTextXML_CustomerSync. The other two modules,
CWBC_JDBC and CWFF_FlatFile, are resource files for WebSphere
Adapter for JDBC Adapter and WebSphere Adapter for Flat Files. We will
update WebSphere Business Integration Adapters to WebSphere
Adapters in the following steps.
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Projects (]

& cwvec_1oBC
e |
1y DatamyncScenariolibrary

:,5 IDECCanneckor

:,5 ITexbConneckar

3= MQDL_To_IDBC_CustomerSync
:,5 MGQDL_To_ITexbsML_CustomerSync
3B MaDLConnector

Figure 16-14 Module created
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3. Upgrade WebSphere Business Integration Adapter for JText to WebSphere
Adapter for Flat Files:

a. Inthe Business Integration perspective, right-click the module
JTextConnector. Select Update — Migrate Adapter Artifacts
(Figure 16-15).

Projects ]

B CywvBC_IDBC

B CwvFE_FlatFile

s DataSyncScenarioLibrary
:.5 JDBC Connector

| Tectconnecto: |

Tt L4
Open Assembly Diagram

|

[ AR = T e S T R
it

hz"zlﬁzhhz’ﬂﬁ

Open Deplayment Editar
Open Dependencies
Show Files

¥ Delete
Refactor 4

fug Import...
£ Export...

& | Refresh

Zlose Project

Synchronize with Maodeler Export. .

L} Generate Human Task User Interface. ..
Walidate

__'.i’ Generate Documentation. ..

ﬂj Referer

d Team 4

| IDBCCon Carmpara With 4
Tesk L4

3

- {

* JTextCo  Properties
~ JTextCo

Figure 16-15 Update WebSphere Business Integration Adapter for JText

362 Migrating WebSphere InterChange Server and Adapters to WebSphere Process Server V6.2



b. Inthe Migration Wizard: Select Projects window (Figure 16-16), accept the
default value, and click Next.

&= Adapter, Migration Wizard

Select Projects

Select the projects that yvou wank to migrate,

Connector projeck:

The following tasks will be performed

Target version: :
hased on your selections:

Dependent artifact projects:

® The connector project CMFF_FlatFile with
1B MebSpheare Adapter for Flat Files
wversion 6.2.0.0 is current and will not be
migrated.

122 MextConnector [WEI]

® hdigrate the adapter adifacts for module
JTextConnectar to maintain compatibility
with B WebSphere Adapter for Flat Files
wversion §.2.0.0.

To ensure that 3 migration procesds as expectad,
migrate a test environment prior to migrating a
production repositony. After 3 connector project has
been updated or a module has been migrated, it will
not function in wersions of WebSphere Process Senvar
and WiebSphere Integration Developer earlier than
wersion G.1. Refer to the adapter user documentation
for detailed information about migrating an adapter.

’Select Al ] [Select Mone “

®

Figure 16-16 Upgrade WebSphere Business Integration Adapter for JText: Select Projects
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C.

In the Migration Wizard Warning window (Figure 16-17), click OK to
continue.

d= Migration Wizand Wanning

9 The properties that are nat supported in the version of the target adapter wil
. bz remowed during the migration, For more information about the properties
that the adapter supparts, refer to the adapter documentation.

[ OF, |’ Cancel ]

Figure 16-17 Upgrade WebSphere Business Integration Adapter for JText:
Warning
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d. The Migration Wizard takes a second to collect information. When you see
the Adapter Migration Wizard: Review Changes window (Figure 16-18),
click Finish.

&= Adapter, Migration Wizard

Review Changes

Reviews the migration changes that will be performed,

DatasyncscenarioLibrary
IMexkConnector
CWYFF_FlatFile

':':’:' [ Finish l[ Cancel ]

Figure 16-18 Upgrade WebSphere Business Integration Adapter for JText: Review Changes

e. Then, the migration executes, and the windows close when finished.
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4. Upgrade WebSphere Business Integration Adapter for JDBC to WebSphere
Adapter for JDBC:

a. Inthe Business Integration perspective, right-click the module
JDBCConnector. Select Update — Migrate Adapter Artifacts
(Figure 16-19).

Projects ]

& cwvec_IDBC
4 cwvFF_FlatFile
s DakaSyncScenariolibrary

.
12 Textcy  Mew '
Eg MQDL_T Qpen Assembly Diagram
:-5 MODL_T Open Deployment Editor
39 MQDLC Open Dependencies
Show Files
=] Copy
¥ Delete
Refactor 4
£y Impart. .
£y Export. .,
2 | Refresh
Close Project
Synchronize with Modeler Export., ..
e L& Generate Human Task User Interface. .,
- Validate
E’j Regipces f Generate Docurnentation, .
Team 4
Compare With 4
Test 4
MGDL_To_Jok Properties

= =

Figure 16-19 Upgrade WebSphere Business Integration Adapter for JDBC
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b. In the Migration Wizard, select the Project window (Figure 16-20), accept
the default value, and click Next.

&= Adapter, Migration Wizard

Select Projects

Select the projects that yvou wank to migrate,

Connector projeck:

The following tasks will be performed

Target version: |6.2.D.D b | .
hased on your selections:

Dependent artifact projects:

® The connector project CSBC_JIDBEC with
1B MebSpheare Adapter for JDBC version
6.2.0.0 is current and will not be migrated.

[ IDBCCannector [wEL]

® Migrate the adapter adifacts for module
JDBCConnectar to maintain compatibility
with B WebSphere Adaptar for JDBC
wersion G.2.0.0.

To ensure that a migration proceeds as expected,
migrate a test enwironment prior to migrating a
production repositony. After 3 connectar project has
bezn updated or a module has been migrated, it will
not function in wersions of WiebSphere Process Senver
and WiebSphere Integration Developer aarlier than
wversion G.1. Refer to the adapter user documentation
for detailed information about migrating an adapter.

’Select Al ] [Select Mone “

®

Figure 16-20 Upgrade WebSphere Business Integration Adapter for JDBC: Select Projects

Chapter 16. Data synchronization scenario with technology adapters 367



368

C.

In the Migration Wizard Warning window (Figure 16-21), click OK to
continue.

d= Migration Wizand Wanning

9 The properties that are nat supported in the version of the target adapter wil
. bz remowed during the migration, For more information about the properties
that the adapter supparts, refer to the adapter documentation.

[ OF, |’ Cancel ]

Figure 16-21 Upgrade WebSphere Business Integration Adapter for JDBC:
Warning
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d. The Migration Wizard takes a second to collect information. When you see
the Adapter Migration Wizard: Review Changes window (Figure 16-22),
click Finish.

&= Adapter, Migration Wizard

Review Changes

Reviews the migration changes that will be performed,

DatasyncscenarioLibrary
IDECConneckar
CWYBC_IDBC

':':’:' [ Finish l[ Cancel ]

Figure 16-22 Upgrade WebSphere Business Integration Adapter for JDBC: Review Changes

e. Then, the migration executes, and the windows close when finished.
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5. Because the business object (BO) definitions between WebSphere
InterChange Server and WebSphere Process Server differ slightly, the copy
BO API does not work. You need to rewrite the code to use the WebSphere
Process Server API instead. Modify the Java snippet in BPEL:

a. Inthe Business Integration view, expand the
MQDL_To_JDBC_CustomerSync module, expand Integration Logic,
expand Processes, and double-click CustomerSync_From to open the
process.

b. Click the process name on the top of the right side to modify the process
properties (Figure 16-23).

Q QCustnmerSync_From )

[ Interface Partners CE

F TriggeringPort
¥ From_Input
F To_Input
[&# Reference Partners LE
F To_Cubput
P From_Cutput
@ variables Ao dx
WICSFault
Cuskomeraync_war
FromBusCbj_war
ToBusObj_var
TriggeringPortBusCbj_war
RetrieveException_var
MainException_war
A Correlation Sets CER

% Correlation Properties &0 3

Figure 16-23 Modify process: Open process properties

c. Inthe Process - CustomerSync_From properties view, select the Java
Imports tab, and modify the following line (Figure 16-24 on page 371):

import com.ibm.websphere.bo.BOFactory;
to:

import com.ibm.websphere.bo.*;
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2 Process - CustomerSync_From

Description import cow.crossworlds.utilities.relationship.*;
] t CxC L

Detals :!.mpur xCommon .
Sdimport CxComwmon.BaseRunTimes. *;

SIS & import CxCommon.CwhEConnection. *;

Adrinistration & import CxCommon.Dtp.*;:

@ava Imports & import CxCommon.EventManagement.*; )

Join Behavior Eimport CxCommon.Exceptions. *;

Imports import Server.Relationship3ervices.*;

= import comw.ibmw.webhsphere. ho.*;
Environment _ . .
- import cow.ibm.webhsphere.sca.3ervicelanager;
Event Manitor import commond.sdo.®;

Global Event Settings import

Java.util.logging.Level:

Figure 16-24 Modify process: Modify Java Imports

d. Right-click the canvas, and select Expand All Activities.

e. Right-click the canvas again, and select Align Parallel Activities

Contents Automatically.

f.  Find the node Initialize Parameters_1 (see Figure 16-25 on page 372).
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Q Case

| Main
=

Main Initialization Code

l

Main

l

L«é Debug3atart

- - ¢ -
[ Initiatislize Parameters
- -

e | $H| Update
=

SublDiagram_zg0

i’ X _m

N P, Paal vvrmee ol

oblems | 5 Server Logs | &1L Servers

C mitiatialize_F‘arameters_l )

| Initiatialize Parameters

Figure 16-25 Modify process: Select node

g. Inthe Snippet _ Initialize Parameters property view, select the Detail tab.
h. Modify the Java snippet to look like Example 16-1 on page 373.
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Example 16-1 Modifying the CustomerSync_From _Modify node Initialize_parameters
Java snippet

//var_2.copy(var_4);

//var_3.copy(var_14);

}

BOCopy boCopy =

(BOCopy) ServiceManager.INSTANCE.locateService("com/ibm/websphere/bo/BOC

opy")s
FromBusObj var= boCopy.copy(TriggeringPortBusObj var);
ToBusObj var = boCopy.copy(TriggeringPortBusObj var);

//if (triggeringBusObj == null) { TriggeringPortBusObj var = null; }
else { TriggeringPortBusObj var = triggeringBusObj.getBusinessGraph();
1

//if (FromBusObj == null) { FromBusObj var = null; } else {
FromBusObj var = FromBusObj.getBusinessGraph(); }

//if (ToBusObj == null) { ToBusObj var = null; } else { ToBusObj var =
ToBusObj.getBusinessGraph(); }

i. Save and close the CustomerSync_From process.

j- Repeat the same steps for the process CustomerSync_From in module
MQDL_To_JTextXML_CustomerSync.

6. Modify the .mon file for each process:

a. Switch to the Java perspective. In the WebSphere Integration Developer
menu bar, click window — Open Perspective — Other.

b. Inthe Open Perspective window (Figure 16-26 on page 374), select Java,
and click OK.
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d= Open Perspective |Z|@®

F@Business Inkegration {default)
%C\-‘S Repositary Exploring
G}Database Debug

L_C; Database Development

#Si?Debug

E, Jawa Browsing

3‘_? Jawa EE

EJJava Twpe Hierarchy
a"’JavaScript

H PR

== Plug-in Developrment
I-Il Profiling and Logging
Report Design
rﬁ_—,Resnurce

gD Team Synchronizing
Test

@Web

[]5how all

o4 Zancel

Figure 16-26 Open Perspective: Java

c. Expand MQDL_To_JDBC_CustomerSync. Double-click
CustomerSync_From_bpel.mon (Figure 16-27).

=52 MQDL_Ta_IDEC_CustomerSync
= genfsrc
B JRE Svystem Library [WebhSphere Process Server vi,2 JF
+ B Web3phere Process Server 6,2 ['WebSphere Process €
= gen

_From_bpel, mon

K| CustornerSync_From_To_Frorm, corponent
053 Zustomer3ync_From_To_From.ifm

wi| Custamer3ync_From_Ta_Ta.component
080 Zustomer3ync_From_To_To.ifm

JSZ CustamerSync_Frarm.bpel

Figure 16-27 Select .mon file of process
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d. Modify the following line from:
<Entry key="IdentifyingAttribute" value="name"/>
to:
<Entry key="IdentifyingAttribute" value="wpc:ids"/>
See Figure 16-28.

|=| CustomerSync_From_bpel.mon 23

<?xml version="1.0" encoding="UTF-5"7>
<Monitor xmlns="http://www.ibm.comw/ xmlns/ prod/ wvebaphere/monitoring/ 6.
<EnshlebefaultEventss>false</EnablebefaultEventss

<Configuration:>
<Entry key="FULL MODE" value="FIELDI"/ >
<fCaniguratiDn4
<Attributes>
<Entry key="Identifyingittribute™ wvalus="wpc:ids"/ >
</Attributes:
</ Monitor>

Figure 16-28 Modify .mon file for process

e. Repeat the previous steps for the MQDL_To_JTextXML_CustomerSync
project.

Note: The file with suffix .mon does not exist after migration. It will be
generated after the modification of the process (BPEL) when building
the project. Make sure that this step is performed after step 7.

7. After the migration, the MQDLConnector module is not wired to the
MQDL_To_JTextXML_CustomerSync module. To wire the MQDLConnector
to the MQDL_To_JTextXML_CustomerSync module:

a. Remove the incorrect node in the mediation flow:
i. Switch to the Java perspective.

ii. Locate the file MQDLConnector.medflow under the folder
MQDLConnector. Right-click MQDLConnector.medflow. Select
Open with — xml editor.

iii. Find the node as shown in Figure 16-29 on page 376, right-click the
nodes, and select Remove.
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= [e] eclassifiers
*mitkype eflowz: FCMComposite
name roat
eSuperTypes
estructuralFeatures
cornposition
[8] nodes
[8] nodes
[8] nodes
[8] nodes
[8] nodes
[8] nodes
[8] nodes
[8] nodes
xmitkype MQDLConneckor medFlow:root_I_input_asyncMQDLCustomer_MQDL_To_IDEC_CustomerSync
wmizid root_I_input_asyncMQDLCustomer_MQDL_To_JDBC_CuskomerSync_1
name {htkp: e ibm, comfwebsphere/crossworlds 2002/ CFGSchemas/MQDLConnector finkerface/connectar/sync_asynchZonn|

IEEEEEEERBRBR®

- (MQDLConnector.medﬂow:root_I_input_asyncMQDLCustomer_MQDL_To_JTextXML_CustomerSync)
Ad.d DTD Information.. rook_I_input_asyncMQDLCustomer_MOQDL_To_JTexb<ML_CustomerSync_1
Edit Namespaces... Jhttp: S, ibm, comfwebsphere/crossworlds/ 2002 f{CFGSchemasMQDLConnector finterf ace fconnectar fsync_asynchConn
Add Attribute 3
[e] propert:
oenian E Add Child 3
el Add Before 3
(2 Problems | @ Javag  Add After ¥ ttions | = Properties | 4 Servers £2 3 0 |
Replace With 3

Server Status

Figure 16-29 Connect MQDL_To_JTextXML_CustomerSync: Remove node 1 in .medflow file

iv. Find the other node that is shown in Figure 16-30, right-click the node,
and select Remove.

= [&] eClassifiers

Wi bvpe eflowz: FCMComposite

name rook_T_input_asyncMODLCuskomer_MODL_To_JDEC_CustomerSync
[e] eSuperTypes

[8] eStructuralFeatures

[e] composition

[8] propertyQrganizer

H EHEHE

i Eype eflowz  FCMComposite

narne Add DTsgzrmation. . (rnnt_l_input_asyncMQDLCustnmer_MQDL_Tn_JTextXML_CustnmerSync)
Edit Mamespaces, .,
8] esuperTvp )
Add aktribuke 3
[e] estructura )
N Add Child 3
[8] compositior
[€] propertyOn add Before 3
Add After ¥

[8] eClassifiers

Figure 16-30 Connect MQDL_To_JTextXML_CustomerSync: Remove node 2 in .medflow file

v. Save and close the file.
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b. Remove the connection in the Mediation Flow Component (MFC):

i. Perform the same task in the Java perspective, find the
MQConnector.mfc file under MQDLConnector. Right-click
MQConnector.mfc file, and select Open with — xml editor.

ii. Find the node that is shown in Figure 16-31. There are two duplicate
nodes, right-click one of them, and select Remove.

B @ extendedOperationBinding
SOUrce MODLCustarmerBG
target Asyne_CustomerBE
sourcePortType conneckar: Connector_ParkType
targetReference CustornerBG_PortTypePartner
= [e] extendedOperationBinding
SOUrce MODLCuskamerBG
targek Asyne_CustomerBa
sourcePartType conneckar i Conneckor_PorkType
targetReference CustomerBG_PortTypePartner
# [&] extendedOperationBinding
# [e] extendedOperationBinding
+ [&] operationFlow

Figure 16-31 Connect MQDL_To_JTextXML_CustomerSync: Remove the node
in the .mfc file

iii. Save and close the file.

c. Add a reference in the mediation flow MQDLConnector component in the
assembly diagram:

i. Switch back to the Business Integration perspective.
ii. Open the assembly diagram of the MQDLConnector module.

iii. Right-click Component MQDLConnector(mediation flow), which is
shown in Figure 16-32 on page 378. Select Add — Reference.
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@® ﬁMQDL_TD_JTextXML_CustnmerSync_From

© % customereic (@ B output
ustomer @ 3 6
- -
(@ T, MoD
@ =& MQDLConneckor uskomersync_From
L]
1) Add Moke
Hide Mokes |
Reference
Generakte Export.., 4 [—

Figure 16-32 Connect MQDL_To_JTextXML_CustomerSync: Add reference for
mediation flow component

i. Inthe Add Reference window, select CustomerBG_PortType as
shown in Figure 16-33 on page 379, and click OK.
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d= Add Reference

Marne:

| CustomerBG_PortTypePartnerl |

Filker by interface or qualifier (7 = any character, * = any String):

|* | MNew...

Matching interfaces:

@ Connector_PorkTvpe |
ﬂ' CustomerBG_PartType
@ Output_PortType

Qualifier:

@http:,l',l'www.ibm.com,l'websphere,l'crossworlds,l'ZElElZ,l'BOScherr

)] I Ok H Cancel l

Figure 16-33 Connect MQDL_To_JTextXML_CustomerSync: Select

reference

Drag a line from the new reference of Component MQDLConnector to

Import MQDL_To_JTextXML_CustomerSync_From to link them

together (Figure 16-34 on page 380).
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(3]

(@ B Oukput

1.4

£ CuskamerBiE ® ."—l—l_’,MQDLCDnnectDr 14 @® ESJ)MQDL_TD_JDBC_CustDmerSvnc_From

= =E MODLConneckor

1.4 @ ﬂ .

"l:.':‘J> MOOL_To_IText=ML_CustomerSync_From

a5

Figure 16-34 Connect MQDL_To_JTextXML_CustomerSync: Connect reference in
component

d. Add the reference in the mediation flow:

In the assembly diagram of the MQDLConnector, double-click
Component MQDLConnector(Mediation Flow) to open it in the
Mediation Flow Editor.

Click Add Reference.

iii. Inthe Add Reference window, select CustomerBG_PortType as

shown in Figure 16-35 on page 381, and click OK. A new reference
named CustomerBG_PortTypePartner1 is added in the graph.

Draw a line from the operation MQDLCustomerBG in the interface
Connector_PortType to the operation Async_CustomerBG in the
reference CustomerBG_PortTypePartner1.

Click the link that was added in the last step. In the Palette, draw a line
to link BO Map MQDLCustomer_and_Customer_SMO_Map and Call
out Async_CustomerBG : CustomerBG_PortTypePartner1. Save and
close the Mediation Flow Editor (Figure 16-35 on page 381).
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< Lr Palette
NEEE -
[-= Favarites [”./ = & =] [ i
[= Rauting - j @ Asynec_CustomerBG 0 CustomerB...
MOQDLCustomerBa : Connector _P...  MQDLCustomer_and_cC...
[-== TransFormation Messageloggerdd Fail3s
[== Tracing
[ Errar Handling P2
|= Mediation Subfiow Async_CustomerBs : CustomnerB...

Figure 16-35 Connect MQDL_To_JTextXML_CustomerSync: Connect reference in mediation flow

vi. Save.

8. Set the destination queue name for the MQ binding in the module
MQDLConnector:

a. In the assembly diagram of module MQDLConnector, select Export:
MQDLConnector (MQ Binding).

b. In the properties view, select Binding — end-point configuration.

c. Inthe field Send destination queue, enter DummyQueuel (Figure 16-36 on
page 382).
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%4 Export: MODLConnector (M0 Binding)

* Messaging Resource Configuration

Description

Details Select configuration wiew option:

Qualifiers {#) Specify properties For configuring WebSphere MQ resources
Binding () Specify JNDI name For pre-configured WebSphere MO resources

End-point configuration [Specify JMDI name For pre-configured WehSphere MQ resources

Message configuration

Request queue manager: * | CUST,QUELE.MANAGER.
Method bindings 8 2 s Q

Faulks configuration Receive destination guewe:+ | WICS, INPUT.Q
Security attributes Respond queue manager: CUST QUELIE. MAMNAGER.
Propagation ( Send destination queue:  * | DummyQueuel )

Figure 16-36 MQDLConnector: Set Destination Queue for MQ Binding Export

d. Select Import: OutPut (MQ Binding).
e. Inthe properties view, select Binding — end-point configuration.
f. In the field Send destination queue, enter DummyQueue?2 (Figure 16-37).

&% Import: Dutput (MQ Binding)

* Messaging Resource Configuration

Description

Details Select configuration view option:

Rualifiers () Specify properties For configuring WebSphere MO resources
Finding () Specify JNDT name for pre-configured WebSphere MG resaurces

End-point configuration
Message configuration
Method bindings

Faults configuration ( Send destination queus:  * Dumvaueuezo
Security attributes Receive destination queus:+ | WICS,REPLYTO. O

Request queus manager: * | CUST, QUELE.MAMNAGER

Pronanatinn —

Figure 16-37 MQDLConnector: Set Destination Queue for MQ Binding Import

g. Save and close the assembly diagram of module MQDLConnector.

9. After the migration, the output BO in operation createJTextXXMLCustomer of
interface OutPut_PortType is changed, so you need to add code to apply the
changes:

a. Open the Java file Qutput_Processing.java in the JTextconnector.

b. Find the method BusinessObjectBG_Sync(DataObject
BusinessObjectBG). Replace the return code with the following code that
is shown in Example 16-2 on page 383. Save and close.
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Example 16-2 BusinessObjectBG_Sync in Output_Processing.java

String id =

output.getDataObject ("createdJTextXMLCustomerOutput").getDataObject ("CreateResponse").
getString("filename");

BOFactory bof =
(BOFactory)ServiceManager.INSTANCE.1ocateService("com/ibm/websphere/bo/BOFactory");
DataObject rJTextXMLCustomerBG =
bof.create("http://www.ibm.com/websphere/crossworlds/2002/B0Schema/JTextXMLCustomer/J
TextXMLCustomerBG", "JTextXMLCustomerBG");

DataObject JTextXMLCustomerBO =

rdTextXMLCustomerBG.createDataObject ("JTextXMLCustomer") ;
JTextXMLCustomerBO.setString("ID", id);

return rJTextXMLCustomerBG;

10.The operation name that was generated by Output_Processing.java is not
correct, so you need to modify it manually:

a. Open the assembly diagram of Module JTextConnector (Figure 16-38).
Double-click component Output_Processing to open the Java file
Output_Processing.java.

DE W

L6 I T ———— (1) B, TMextConnector 1.1 "flf' 5 output_Processing -t @ [ output
L 1 L ]

Figure 16-38 JTextConnector Assembly Diagram

b. Inthe Output_Processing.java file, add the code in method
getOperation() as shown in Example 16-3 before you return to
Figure 16-39 on page 384.

Example 16-3 Output_Processing.java

if (operation.endsWith("Wrapper")) {
operation = operation.substring(0, operation.length() - "Wrapper".length());

}
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private String getOperation(3tring wverb, Datathject datadhject)
throws Exception |
String operation = null:;
String outRootTypelName = null;

outRootTypelame = WP33erviceHelper. getRootBusinessOhjectInstance|
datathject) .getType (] .getlame () ;
if (verb == null) {

throw new MediateException|
"The operation to invoke on the target interface could not be determ
i
if (outRootTypeName == null)] {
throw new MediateException|
"The operation to invoke on the target interface could not be determ
i
verh = werb.toLowerCase():
if [(wverb.edqualsIgnoreCase ("create™)) |
operation = wverb + outRootTypelame:
i
if (operation.endsWith("Wrapper™)) |
operation = operation.substring(0, operation.length() - "Wrapper™.lengthl)

i
return operation;

i

Figure 16-39 Modify Output_Processing.java file

11.Specify the Sequence file path for WebSphere Business Integration Adapter
for JText (Figure 16-40 on page 385).
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'Qi__\:' *TextConnectar - Assembly Diagram £

W

@ 4 CustometEa @® ‘"—l__l;JTextCDnnector 1.4 '.L' E.g.Output_Processing 1.4

[ Properties 52 [£1 Problems "2 Server Logs ik Servers

put (EIS Binding)

juration

Connection | Resource Adapter

Select configuration view option:
() specify INDI name For pre-configured J2EE Conneckar Architecturs resource

(3) Specify prapetties For configuring new 12EE Cannectar Architecture resource

~ Managed Connection Factory Properties

Managed connection Fackory class name: com.ibrm.jZca. Flatfile FlatFileManagedConnectionFactory

Managed Connection Factary Properties
File system connection information
Logaging and tracing

Adapter 0 o0l
[ Dirguine wrer data a oo™ in jog and trace Fies,

Qutput direckory: Ciitemplout

Default farget fie name. Mative
To add reguence numbeare fo fargef file nameas, gpectfy Halfacabion of 3 sequancea e
Seguence file: Citempl Oukput. log

Figure 16-40 Specify Sequence file path for WebSphere Adapter for Flat Files
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12.The JDBC driver of WebSphere Adapter for JDBC differs from the
WebSphere Business Integration Adapter for JDBC. To Modify the JDBC
driver for WebSphere Adapter for JDBC:

a. Switch to the Java perspective. In the WebSphere Integration Developer
menu bar, click window — Open Perspective — Other.

b. Inthe Open Perspective window (Figure 16-41), select Java, and click OK.

@ Open Perspective |:|@@

E@Business Integration {default)
EL‘qCVS Repositary Exploring
[__ikDatabase Debug

L_ff;l Database Development
ﬁDebug

5,’Java Browsing

‘1‘3 Java EE

EJJava Type Hierarchy
a&JavaScript

<+ IPA

=Jr=Plug-in Development
( I | Profiling and Logging
Report Design
r[\:,Resource

éDTeam Synchronizing
E Test

@ web

[ show all

[ Ok ][ Cancel ]

Figure 16-41 Open Perspective: Java
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c. Inthe Package Explorer tab, expand JDBCConnector, and double-click
Output.import to open the file as shown in Figure 16-42.

2 Package Explorer &3 E Hierarchy — <f;> ¥ =0

=B CwvBC_IDEC 4
©- B CWYEF_FlatFile
4 ':'7‘] DataSyncScenarioLibrary
=12 IDBCCannector
+- (default package)
4 com.ibm.websphere, crossworlds, _2002,B05chema, existsresult
4 com.ibm.websphere, crossworlds._2002,BOSchema, IDBECCustome
4 com.ibm.websphere, crossworlds._2002,BOSchema, IDBECCustome
4 com.ibm.websphere, crossworlds, _2002.mapschemas, customer_t
4 com.ibm.websphere, crossworlds, _2002.mapschemas. jdbcoustom
4 com.ibm.websphere, crossworlds, _2002.mapschemas. jdbcoustom
+-# genfsrc
+-Eeh JRE System Library [WebSphere Process Server w6.2 JRE]
B WebSphere Process Server w62 [WebSphere Process Server vi,
4= gen
+-[ = META-INF
-5‘ Customer_To_IDECCustomer _Outbound_Request_SMO_fMap.me
X CustomerBG.export
[ DuplicateRecordFault, xsd
i-) ExistsResult.xsd
® Inbound_PortType, wadl
[ IntegrityConstraintFaulk, xsd
[ InvalidRequestFault, xsd
X JDBCConnectar, component
¥ IDBCConnectormedflow
T»_, JDBCConnectar.mfc
JDBCConneckor, mfces
IDBCConneckorwsadmin, whia
-5‘ IDBCCustomer_To_Customer _Outbound_Response_SMO_Map.n
-5‘ IDBCCustomer_To_Customer _Outbound _WICSFault_SMO_Map.
M5 ko JDBC WEI Adapter.con
[Z] MatchesExceededLimitFault, xsd
[ IMissingCrataFaulk, xsd
[ MultiplemMatchingRecordsFault, xsd
( i ) Mative_async,wsdl
i i ) Mative_Output,wsdl
[ OhbjectMotFoundFault, xsd
K| Cubput_Processing.component
bAR Crukpuk,impart
C] PrimarykeyPairType, xsd
[7) RecordiatFoundFault, xsd

Figure 16-42 Update JDBC Driver Path: Select file

i

d. In the output.import file, find this line:
<jdbcDriverClass>COM.ibm.db2. jdbc.app.DB2Driver</jdbcDriverClass>
Change it to this line:
<jdbcDriverClass>com.ibm.db2.jcc.DB2Driver</jdbcDriverClass>

e. Save and close the file.
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16.2.4 Work-around for dynamic relationship

After migration, dynamic relationships do not work because of differences in the
transaction management approaches between WebSphere InterChange Server
and WebSphere Process Server. In WebSphere Process Server, transactions
are managed by the underlying WebSphere Application Server. WebSphere
InterChange Server does not have this capability. Because of this key difference,
you must modify the stored procedures that manage the dynamic relationship
tables so that there are no explicit commits or rollbacks when used with
WebSphere Process Server.

In this specific scenario, we have one dynamic relationship, Customer, which
uses three stored procedures. You only need to modify two of them:
MQDLCUST_RELATIONSHIP_SP and JDBCCUST_RELATIONSHIP_SP. These
stored procedures each have one rollback and one commit statement.

By using DB2 Development Center, modify the stored procedures by either
commenting out or removing the rollback and commit statements:

1. Launch the DB2 Development Center. Select Start —» Programs — IBM
DB2 — Development Tools — Development Center. The stored procedure
wizard automatically launches.

2. In the Development Center Launchpad window (Figure 16-43 on page 389),
click Create Project.
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£ 4 Development Center Launchpad

Figure 16-43 DB2 Development Center: Launchpad for the stored procedure
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3. In the Open Project window (Figure 16-44), select a project name. Use the
default value of Projectl if it does not already exist. Click OK.

£.#0pen Project

DB2 Development Center

[y

Exi=ting |

Specify a new project name and project path in the folloving fields.

Praoject natne IProject'I | |

Project path IC:DocumBMS ahd SeftingsWdminiztratoribpplication DataIBMOB2DCProjects'Praject1 | |

Ok I Cancel Help

Figure 16-44 DB2 Development Center: Creating a project
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4. In the Development Center Launchpad window (Figure 16-45), click Add
Connection.

£ #Development Center Launchpad

Figure 16-45 DB2 Development Center: Add Connection
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£.#Add Database Connection Wizard - ICSREPOS

In the Add Database Connection Wizard window (Figure 16-46), in the

5.
Connection Type pane, select Online. Click Next.

|1_. Connection Type
2. Cannection

3. Optians

4, Summars;

Connection Type
This wizard helps you to add a dstabase connection. Select Online to access the dstabase now, or select Offline if you do

nat need to access the database now.

" Offline

L
]
a0

el

st k I Firizh Cancel

392

Figure 16-46 DB2 Development Center: Connection Type
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6. In the next window (Figure 16-47), in the Connection pane, provide the
connection details for the database. Click Finish, and close the connection
wizard.

&4 Add Database Connection Wizard - ICSREPDS

1. Connectioh Type Connection

2. Connection Specify & driver ahd the database alias that you wart to use far your connection.
3. Options
4. Surnrary Driver i DBz sliss -]
~Datal
betsbase icsrepos ~]
Commerts I
Hozt nistne I —
Pott rurmbies; I
Loestion (URL) fidhe: dh2:ICSREPOS
Driver class  jcomiam db2 jbe app DE2Driver

Uszer information ——— —‘
[ Usze your curtent user ID and pasavwaord

YserlD [ acministrator *kkk Kk

e
et

Pazzwird Iaaazaaaaaal

Test Connection |

4 Back | Mext b I Finizh Cancel

Figure 16-47 DB2 Development Center: Connection
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7. With the project now visible in the Project View (Figure 16-48), right-click
Stored Procedures, and select import.

. DB2 Development Center
Project File Edit Debuy Selected  “Wiew  Toolz  Help

BEEEEEEE LR N AT

Project Yiew

Server View |

Project! - ICSREPOS - Stored Procedures

Marme S ISchema )

é---@ Project1
- (22 Database Cornections
=3 IcsRePos
B Stored Procedur...
. (5 User-Defined Functions

4

0 of O tems displayed

— uccessfully added database connection ICSREPOS.
S = aTe

Acic] Dt

Messages | Farameters | Resuits |

@3 +BR NAXWO 4> 4% %%% 16
Objects | |
Row 1 Column 1 Insert Browse

Figure 16-48 DB2 Development Center: Project created
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8. In the Import window (Figure 16-49), select Database and Stored
Procedure, and click OK.

#+DBZ Development Center
Project File Edit Debuy  Selected  “iew  Toolz  Help

EEEEEEE LR T X Tk

Praoject Wiew

Server View |

Project! - ICSREPOS - Stored Pro

(2= Projects
=T Project!
E| = Database Connections
& [F* IcsRepos
[/ Stored Procedures
Lo 72 User-Defined Functions

Marme =3 | Schema

x|

. Import

DB2 Development

display

7 File System

Description
Import & stared procedure from a database.

OKICancell:
@e (+BRd W N WY 7P &K% 0% e i

| ohiscts | -|
Figure 16-49 DB2 Development Center: Importing stored procedures
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9. In the Source Database pane of the Import Wizard window (Figure 16-50),
select the source database from the list. Click Next.

¢ Import Wizard

[i souwespet. | Source Database

2. Fitter This wizard helps you import objects such as stored procedures and user-defined functions from a databasze. Specify the alias
3. Ohjects and login information for the source database. The target database is your current connection.
4. Optiohs
5. SUMMEry,
Databasze
Database  Jicsreros =]

Comments I ’

Host ratme I

Pt rutmkies I

Location(URL) Iidbc:de:ICSREPOS

Driver class ICOM.ibm.db2.jdbc.app.DElQDriver

User infarmation

[~ Use your current user ID and password J
-

UserlD | acimivistrstor

Pazsweors I [ETSTE—

Mext b I Einisty Catcel

Figure 16-50 DB2 Development Center: Specifying the source database
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10.In the Filter pane of the Import Wizard window (Figure 16-51), accept the
defaults, and click Next.

1. Source Dt Filter

2 [ Specify whether you want to use a fitter to limt the ohiects that vou can import. Use a space to separate multiple values in your
3. Ohjects fiter criteria.
4. Cptions

I Fiter using specified criteris

I, BUmmary.

' Meet all conditions " Meet any conditions

Matme IStartS with the characters LI I

Schema |Nc¢ el 1o the names LI |SVEFLIN SYSPROC S'YSIEM

Language

—0o0
—000

=
s

1§ackJ ezt b I Fimsty Cancel

Figure 16-51 DB2 Development Center: Providing the filter details
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11.In the Objects pane of the Import Wizard window (Figure 16-52), under the
heading Available, select the two dynamic relationship stored procedures
username.JDBCCUST_RELATIONSHIP_SP and

username.MQDLCUST_RELATIONSHIP_SP to modify, and click > to move
them to the Selected pane. Then, click Finish.

£ Import Wizard

1.Source Dat... | Objects

2. Fitter Select the objects that you want to import from the databsse.

3. Ohjects

4. Optiohs Availakle Selected
5. Summnary =

L DMINISTRATOR STATE_STATECD_SP ; SPECIF 506
L DMINISTRATOR STATE_STATENM_SP ; SPECIFIC: SQLOSIG04005

« 1 ‘ | i

4 Back | Iext b | Finizh | Cancel |

Figure 16-52 DB2 Development Center: Selecting the two stored procedures that you want to modify
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12.In the DB2 Development Center window (Figure 16-53 on page 400),
double-click a stored procedure to open it in the Editor View. Comment out the
Rollback and Commit statements in the stored procedure. There is only one
rollback statement in each stored procedure, and there is only one commit
statement in each stored procedure. Click the build icon (a wrench) in the
Editor View. Click Yes if you see a message window.
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#DB2 Development Center
Project File Edit Debug Selected “iew Toolz Help

EEENEEE R

Project Wiew

Server YWiew |

(= Projects
é---@ Praject1
- (= Database Connections
Eﬁ* ICSREPOS |
[ = Stored Procedures
% ADMIMISTRATOR MGDLCUST_RELATIONSHIP_SP
% ADMIMISTRATOR JDEBCCUST_RELATIONSHIP_SP
(= User-Defined Functions

-

ICEREPOS - Stored Procedyl
ored Procedures - Impaort
DECCUST_RELATIONSHIP_|
GDLCUST_RELATIONSHIP
uccessfully imported 2 of 2

Object Narne

Inport Stored

' Success Database Connections

ijedslADMlNlSTRATOR.... vl EUWnESIMQDLCust_ReIaﬁ... LI

% | Row 16 Column 16 Insert
DECLARE SOLCODE INT DEFAULT 0O
DECLARE L_ROW_EXISTS VARCHAR(Z55):
DECLARE EXIT HANDLER FOR SQLEXCEPTION

EEGIN |

SET werrc = SQLCODE:

SET werrm='A DEZ Exception Occurred. op=' || chariwoperation) ||
'sglcode="' || RTRIM|CHAR (werrc)):

SET wresult=voperation;

-- ROLLEACE:

END ;

SET wresult=0;

SET werrc=0;

SET werrm='"':

IF Voperation=10 THEN
-- Exists participant code
-- Check to see if a participant exists given the key walues
SELECT INSTANCEILD INTO wINSTANCEID

4

Figure 16-53 DB2 Development Center: Opening a stored procedure that you want to
modify in the Editor View
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16.2.5 Running a Jython script and modifying JDBC data sources

For WebSphere InterChange Server artifacts that have no corresponding
artifacts in WebSphere Process Server, a Jython script is generated during
migration. For this scenario, the Jython script that is generated has references to
relationships. You must run this script by using the wsadmin command to create
WebSphere Process Server configuration definitions that correspond to the
original WebSphere InterChange Server artifacts.

Saving and applying changes: In the following steps, apply and save every
change that you make in the administrative console.

To run this script and modify the JDBC data sources:
1. Switch your perspective in WebSphere Integration Developer (Figure 16-54).

4= Business Integration - IBM WebSphere Integration Developer 6.1.0.1 - C:L\IBMWID @ ?
File Edit Mavigate Search Project Data Run | wWindow Help

Mew \Window

|3~ IEERNEEN AR E TRt e
Iiew Editar
= Business Integration 3 Phiysical Resources| e — 1M [
g L4 E@Business Inteqgration
Shiows View ¥ 1) Profiling and Logging

EI:E DakasvncScenarioLibrary

Cuskomize Perspeckive. ..

: & Dependencies
E Data Types

! Interfaces
3*’ Mapping

Save Perspective As...
Reset Perspective
Close Perspective

Other ...

& Data Maps Close all Perspectives
: -::}: Custarmer_To_JDECCustomer Navigation »
4o+ Cuskomer_To_JDBCCustomer B & -
5‘ Custamer_To_IText¥MLCustamer | - Working Sets 3
S‘ Customer_To_JTextsMLCustorner ———————————
3
Q JDBCCustamer_To_Custarmer Web Browser Build Activities | Properties | Prablems | SErvers m
'% JDECCustomer_To_Customer_BG. Freferences... ‘WebSphere Process Server w6.1 [WebSphere ESB Server] WebSp

o JText¥MLCuskormer _To_Cuskormer:

-:.}' ITexkxMLCustormer_To_Customer_BG_Map
--5' MODLCuskomer _To_Cuskormer

—|[6/3/08 16:35:54:343 PDT] 0000OdSe SystemO
[6/3/08 16:38:54:343 PDT] 00000dSe SystemO

Figure 16-54 Switching perspectives
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2. Select Java.

The Jython script InstallAdministrativeObjects.py is placed under the library
project DataSyncScenarioLibrary in this scenario (Figure 16-55). The
generated Jython script is self-explanatory and contains details about how to
run the file.

4= Java - IBM WebSphere Integration Developer 6.1.0.1 - C:A\IBMAWIDE1', DataSyncSc
File Edit Source Refactor MNavigate Search Project Data Run Window  Help

JES = @ - t5-0-Q-Q- | B8 G- |

———\
Hierarchy| 2 [F s Y T 0
EI:;‘,Jv DatadyncScenarioLibrary =]

H} {default package)

----- B com.ibm.websphere, crossworlds, 2002, mapschemas, cuskomer_ko_jdbecuskomer
----- 3 com.ibm.websphere, crossworlds, _2002,mapschemas,customer_to_jdbocuskomer_
----- B com.ibm.websphere, crossworlds, 2002, mapschemas.cuskomer_ko_itextmlouston
----- 3 com.ibm.websphere, crossworlds, _2002,mapschemas, cuskomer_to_jtextzmlcustan
----- B com.ibm.websphere, crossworlds, 2002, mapschemas, jdbcoustomer_ta_cuskomer
----- 3 com.ibm.websphere, crossworlds, _2002,mapschemas., jdbocustomer_bo_cuskomer_
----- B com.ibm.websphere, crossworlds, 2002, mapschemas. jtextzmlcustomer_to_custon
----- 3 com.ibm.websphere, crossworlds, _2002,mapschemas, jtestxmicustomer_to_custarn
----- B com.ibm.websphere, crossworlds, _2002.mapschemas, modicuskomer_ko_cuskomer
----- £ com.ibm.websphere, crossworlds, _2002,mapschemas, modlcustomer_bo_cuskomer_
F-# genfsrc

i JRE Swstem Library [WebSphere Process Server w6.1 JRE]

+|-By, WebSphere Process Server vB.1 [WebSphere Process Server va.1]

""" = gen

[ META-INF 0
----- Customer _To_JDBCCusktomer_BG_Map_map.man

----- D‘ Customer _To_JDBCCustamer_BG_Map.map

----- |= Customer_To_JDBCCuskamer_map,man

----- -5' Customer_To_IDBCCuskormer. map

----- 5-' Customer_To_ITextxMLCustomer _Ba_Map.map

51 Customer_To_TexbXMLCustamer . map

J:j] Custamer,rel

----- [~ Customer.xsd

----- @ CustomerBia.wsdl

----- [£J CustomerBE,xsd

T8 L=k allAdmimis
----- D‘ JDECCustorner_To_Cuskomer_BG_Map.map
----- 5-' JDECCuskamer_To_Cuskomer.map

----- [ZJ IDBCCuskamer, xsd

""" [CJ IDBCCushomerB, xsd

----- 51 ITexbsMLCustamer_Ta_Custamer_BG_Map.map

AT e L

Figure 16-55 Jython script
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3.

Switch back to the Business Integration perspective to start the embedded
instance of WebSphere Process Server. Under the Servers tab, right-click
the server instance, and select Start.

Run the Jython script by using the following command from the bin folder of
the WebSphere Process Server installation. Modify the file path if your
workspace location is different:

C:\IBM\WID62\pf\wps\bin> wsadmin -lang jython -f

C:\DataSyncScenarioWorkspace\DataSyncScenarioLibrary\InstallAdminist
rativeObjects.py

Running this script creates a new JDBC provider and corresponding data
sources that are necessary for relationships that are being used in the
WebSphere InterChange Server project.

Click WBI 6.0 Migration DB2 Universal JDBC Driver Provider to open it
(Figure 16-56). The new DB2 JDBC provider is created in the cell scope.

m‘?& MQDLConnector - Assembly Diagram

Integrated Solutions Console

Welcome

Help | Logout

| view: |All tasks

=

welcome
Guided Activities
Servers
[H applications
Bl Resources
Schedulers
Object pool managers
IMs
People directory provider

provider

1DBC Providers
Data sources

Resource Adapters
Asynchrenous beans
Cache inztances
Mail
Remote Artifacts
URL
Resource Environment
Security
Environment
Bl Integration Applications
Failed Event Manager

Relationship Manager

Commen Base Event Browser

5 Integration Adapters

Data sources [WebSphere App
v}

e=s Integration Data Sources

B Messages

JDBC providers h. 4

[} ¥our worksp=ce has been auto-refreshed from the master configuration. You can
dissble auto-refrash in your user preferances.

IDEC providers
Use this page to edit properties of a JDBC provider. The JDBC provider object encapsulates the specific JDBC driver
implemantsation dass for access to the spedfic vender database of your envirenment. Learn mere about this task in a
quided activity. A guided activity provides a list of ta=k steps and more general information about the topic.
Bl Scope: =All scopes

Scope specifies the |evel at which the resource definition is visible. For detailed information on what

scope is and how it works, see the scope ssttings help

=l

[All scopes

cation Server Prefersnces

Hew| | Delete
et g

) )

Select| Name 2 Description

Scope

Derby JDBC Provider Node=widNode,Server=serveri Derby embedded non-XA JDBC

Provider

| Derby JDBC Provider (XA Node=widNode JDBC Provider for WPS/WESB

r Event Derby JOBC Provider Node=widNode,Server=serverl Derby JDBC Provider (¥A) for the
Event Server

| WEI 6.0 Migration DB2 Universal Cell=widCell XA DBEZ Universal JDBEC Driver-

1DBC Driver Provider (XAl compliant Provider. Datasources
created under this provider support
the use of XA to perform 2-phase
commit processing. Use of driver
type 2 on WebSphere Application
Sarver for Z/OS is not supported for
datasources created under this
provider.

Figure 16-56 JDBC provider created in the cell scope
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6. Und

er Additional Properties, click data sources, and open the Customer

data source (Figure 16-57).

m MOQDLConnectar - Assembly Diagram ‘
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g

Help | Logout

| View: [l tasks =l
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Guided Activities
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webSphere Business Integration Adapters
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Data sources

V4)

Business Integration Data Sources
Resource Adapters

Asynchronous beans
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Mail

Remote Artifacts

URL

Resource Environment

= sources (WebSphere Application Server

IDBC providers

JDBC providers > WEI 6.0 Migration DB2 Unis | IDEC Driver ider (XA) > Data sources

Use this page to edit the settings of a data source that is associated with your selacted JDBC provider. The data source
object supplies your application vith connections for accessing the database. Learn more sbout this task in a quided
activity, A guided activity provides a list of task stzps and more general information sbout the topic.

Preferances

New| | Delete | | Test connection Manage state...
] [0
Select Name 24 INDI name Scope § Provider § Description () | Category
| Customer jdbe/vhis0migration/Customer | Cell=wdcall WEI 6.0 WBI 6.0

Migration DBZ | Migration
Universs| JDBC | Datasource
Driver Provider

(xa)

[ | DEZuUniverss| |jdbc/DB2 Universal JDBC Cell=vidCell WEI 6.0 DB2 Universal
IDEC Driver XA | Driver XA DataSource Migration DBZ | Driver
DataSource Universal JDBC | Datasource

Driver Provider
(A
[ |state jdbe/whisOmigration/Stats Cell=vidCsll WEI 6.0 WEI 6.0

Migration DEZ | Migration
Universal JDEC | Datasource
Driver Provider
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Figure 16-57 Data source created

7. Under DB2 Universal data source properties (Figure 16-58), make sure that
Driver type is set to 4.

ﬁpplyl ﬂ Reset | Cancel

DB2 Universal data source properties

# Datsbzse name
|i|:5rep05

#* Driver type
[«

Server name

||0|:a|h05t

Port number
[50000

Figure 16-58 Driver type
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8. Under Data store helper class name (Figure 16-59), confirm that the correct
helper class is selected, and save the changes.

Data store helper class nama
@ Select a data store helper class

Data store helper classes provided by WebSphere Application Server

DB2 Universal data store helper
(com.ibm.websphere.rsadapter.DB2UniversalDataStoreH=|par)

DBZ2 for iSeries data store helper
(com.ibm.websphere.rsadapter.DB2AS4000ataStoreHelpear)

Figure 16-59 Helper class

9. Under General Properties for JDBC providers (Figure 16-60), set the correct
password for J2C security for the Administrator_Customer and
Administrator_State datasource aliases. Save the changes.

#* Admin Console ?& MQDLConnector - Assembly Diagram ‘
Integrated Solutions Console Welcome Help | Logout
| View: [All tasks =l =

Welcame IDBC providers V. N A N " 7

Guided Activities JDBC providers > WEI 6.0 Migration DB2 Universal JDBC Driver Provider (XA > Data sources > Customer > JAAS -

12C authentication data > Administrator_Customer
Servers

Specifies a list of uzar identitias and passwords for Java(TM) 2 connactor security to use.
@ applications

Configuration
Hl Resources s

Schedulers

Object pool managers
General Properties

IMS
People directory provider * Alias
Extended messaging provider [Adminiztratar_Customer
WebSphere Business Integration Adapters # User ID

B ipBC [administrator

JDEC Providers

# Password
Data sources

Data sources (WebSphere Application Server |

s Description

Business Integration Data Sources [WE1 6.0 alias for datasource]

Resource Adapters
Asynchronous beans

Figure 16-60 Setting the correct password for authentication
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10.For the DB2 Universal JDBC Driver XA DataSource data source, set the
Component-managed authentication alias to Administrator_Customer. For
the Database name, type icsrepos, and for Server name, type localhost
(Figure 16-61).

‘?& MOQDLConnector - Assembly Diagram |
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Integrated Solutions Console

| View: IA” tasks LI | @) Specify a user-defined data store helper
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Guided Activities
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Schedulers
Object pool managers
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People directory provider

Authentication alias for XA recovery
i Use component-managed zuthentication alias

Extended messaging provider el
* Specify:

I {none) _VJ

webSphere Business Integration Adapters
B ipec
JDEC Providers

Data sources

3 HEEE Container-managed authentication
Diata sources [(WebSphere Application Server
V4) Contziner-managed authentication zalias (deprecated in V5.0, use rescurce

reference authentication settings instead)

I {none) LI

Mapping-configuration alias {deprecated in V6.0, use rescurce referance
zuthentication settings instead)

Business Integration Data Socurces

Resource Adapters
Asynchronous beans

Cache instances (rone) =

Mail

Remote Artifacts

URL DB2 Universal data source properties

Resource Environment
Security
Environment
Integration Applications
System administration
Users and Groups
Monitering and Tuning
[H Troubleshooting

Service integration

# Database name

|i:zrep05

* Driver type
n

Server name
||c:a|h05t

Port number
[50000

Cancel

Appl‘,rl ﬂ Resat

Figure 16-61 XA DataSource properties
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11.Test all of the datasource connections, and verify if they connect successfully
as shown in Figure 16-62.

‘?& MQDLConnector - Assembly Diagram ‘

Integrated Solutions Console Welcome Help | Logout

| view: |All tasks 3| =
welcome IDBC providers r N 7
Guided Activities

JDBC providers > WBI 6.0 Migration DB2 Universal IDBC Driver Provider (XA) > Data sources > Customer > JAAS -
Servers J2C authentication data > Administrator_Customer

Specifies a list of user identities and passwords for Java(TM) 2 connector security to use.
[H applications

Configuration
Bl Resources g

Schedulers

Object pool managers
General Properties

IMs
Penple directory provider * Alias
Extended messaging provider [Administrator_Customer
WebSphere Business Integration Adapters # User ID

B 1pec |Administrator

1IDBC Providers

# Password
Data sources

Data sources [WebSphere Application Server

va)

L Description

Business Integration Data Sources [WEI 6.0 alias for datasource]

Resource Adaptars

Azynchrenous beans

[ < 1
E Cache instances ﬂ Reset | | Cance

Figure 16-62 Data source connection testing

16.2.6 Deployment

After completing the steps to migrate the data synchronization scenario from
WebSphere InterChange Server to WebSphere Integration Developer, the
integration system is ready to be deployed to WebSphere Process Server.

Automatic project build: By default, WebSphere Integration Developer is set
to build projects automatically. If the workspace is not set to build
automatically, run the Clean and Build functions from the Project menu before
deploying the modules.

To deploy the components:

1. From WebSphere Integration Developer, stop and start the embedded
instance of WebSphere Process Server. Under the Servers tab, right-click
the instance and select Start (Figure 16-63 on page 408).
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Build Activities | Propetties | Problems m

Server | Status | State
WehSphere ESB Server w6, 1 E‘@ Stopped Republish
R - Republish

Mew »
Qpen
Initialize Server Status

Delete

3‘;‘; Debug
¥

#F Profils

Restart 4
M Gtop
L Publish

Monitoring 4

Mave to Workspace

ﬁ':[ Add and Remove Projects, .,

Figure 16-63 Starting WebSphere Process Server
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2. Disable the default security settings in WebSphere Process Server to simplify
the deployment and testing of the data synchronization scenario:

a. Launch the WebSphere Process Server administrative console.
Right-click an embedded instance of WebSphere Process Server, and
select Run (Figure 16-64). Log in by using the default administrative user
and password.

f?:) Euild Activities | = Properties [3_\ Problems %] Server Logs | ofh Servers 53

Server Skatus
| JTextConnectordpp B & =
(5 MQDL_To_IDBC_Customerss Fi :e” Ceshitan b
(55 MQDL_To_TTestkML_Custor Fi STy i
=
(5 MQDLConneckordpp E‘p 2] Copy Chrl+C
¥ Delete Delete
Rename F2 ’
%5 Restart in Debug Ctrl-+Alk+D
D Restart Chrl+-alE+R
Stop Chrl+Alk+5 ‘
FIE Publish Chrl-AlE+P

Clean...

[ Add and Remove Prajects...
IMonitaring L4

[ create tables and data sources
Reconnect debug process
ﬁf Wiew and publish the changes to the server

Server configuration
Uriversal test client

Run adminis ole
‘WebSphere administration command assist
Run administrative script. ..

Admiriskration
Launch

Properties Alk+Enter |

Figure 16-64 Running the administrative console
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b.

In the left pane, under Security, choose Secure administration,
applications, and infrastructure. In the right pane, clear the Enable
administrative security, Enable application security, and Use Java 2
security to restrict application access to local resources check boxes
(Figure 16-65). Click Apply and save the changes.

Integrated Solutions Console Welcome

Help | Logout

‘ View: | Al tasks =l

welcome
Guided Activitizs
Servers
Applications
Resources
Bl security

Business Integration Security

Secure administration, applications, and
infrastructure

S5L certificate and key management

Bus Security
Envirenment
Integration Applications
System administration
Users and Groups
Manitering and Tuning
Troubleshooting
Service integration

uDDI

‘ Security Configuration Wizard I Security Configuration Report

Administrative security Authentication

Administrative Ussr Relss [T Use domain-quslified user names
Administrative Group Reles

[T Enable sdministrati

Web security

Application security /T10P security

= Authentication and Authorization Servic)

[T Enable application security

Authentication mechanisms and expiration
Java 2 security

( I Use Java 2 security to restrict application access to local resources )

I™ warmn if applications are granted custom permissions

Custom properties

™ Restrict access to resource suthenticstion data

User account repasitary
Current realm definition
Federated repositories

Available realm definitions

Federated repositories - Configure Set as current

Apply | | Reset

Figure 16-65 Disabling administrative security
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C.

In the left pane, under Security, select Bus Security. In the right pane,
disable the security for all of the buses. Click Apply, and save the
changes (Figure 16-66).

[+ 30 console > N

Integrated Solutions Console

Welcome

Help | Logout

‘ view: [All tasks

=

welcome
Guided Activities
Servers
Apglications
Resources

B security

infrastructure

Bus Security
Enviranment
Intzgration Applications
System administratien
Users and Groups
Manitoring and Tuning
Troubleshooting
Service intagration

upDI

Business Integration Security

Secure administration, applicatiens, and

SSL certificate and key management

Buses A N e
Buses
A service integration bus supports applications using message-based and service-oriented architectures. A bus is a group
of interconnected servers and dusters that have been added as members of the bus. Applicstions connect to a bus at one
of the messaging engines associated vith its bus members.

Prefarances

Mew Deleta

T[4 [2)

Selact| Name £ Description 7

[ |EPC.widCellBus Messaging bus for Process Disabled
Choreographer

l- CommonEventInfrastructure Bus CommonEventInfrastructure Bus Disabled

[ |SCA.APPLICATION.widCell.Bus Messaging bus for Service Disabled

[N |SCA.SYSTEM.widCell.Bus Messaging bus for Service Disabled

Total 4

Figure 16-66 Disabling bus security

d.

Log out of the WebSphere Process Server administrative console and
close the console window.
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e. Open the profile configuration for WebSphere Process Server. From the
Servers tab in WebSphere Integration Developer, right-click the
appropriate WebSphere Process Server instance, and select Open
(Figure 16-67).

Tew 4

Initizlize Server Status

Delete

W Debug

@ et

7 Profile
Restart 4

|8 Stop

* L) Publish
Monitoring 4
Move ko Workspace

fi; Add and Remove Projects...

%5, Import Server Log...
webSphere adminiskration command assist
Run administrative console

[1 Create tables and data sources
Fun administrative script
Export server configuration to server
Import server configuration from server
Run universal kest client

Restart universal kest client —
Build Activities | Properties | Problems M Console
| R Reconnect debug process
_Igtatus I hate . £5, Import WESB/WPS Server Logs ||
@ Stopped Fepublish

1 - Starked Synchronized

Launch

Figure 16-67 Opening the profile configuration
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f. Disable the security settings in the profile configuration. Under the
Security section, clear the Security is enabled on this server check box
(Figure 16-68). Close the profile configuration window, and save the

settings.

Server Overview

~ General
Specify the hast name and other common settings.

SErVEr Name: “WebSphere Process Server w61

Host name: localhost
Runtime: IWebSphere Process Server v&.1 j
* Server

Enter settings for the server.

‘WebSphere profile name: prs

Update server status interval (in miliseconds): | 5000

Server connection type and admin port
O RMI (Designed to improve communication with the server)

ORE bookstrap port: 2509

® S0aP (Designed ta be mare firewall compatible)

SOAP connector port: BEE0

Troubleshooting tips when the workbench shows the incorrect server status

Enable universal test client

Optimize server for testing and developing

[ Terminate server on workbench shutdawn

Ovarvlewl

» Automatic Publishing

¥ Publishing
Modify the publishing settings.
@ Run server with resources within the workspace

© Run server with resources on Server
IMinimize application files copied to the server

~ Security
Enable and setup security,
( [ security is enabled on this server )
Current ackive aut ion et
User I0:
Fassun
= ically trust sery rtificate during S5L handshake

EE

¥ Network Deployment

Build Activities ‘ Properties ‘ Problems (6?-5 Servers &3 Console|

Server | Status | State

WebSphere ESE Server vé.1 E!g Stopped Republish

(28 wiehsnhere Process Server vi.1 Bl Started nrhrarized

Figure 16-68 Disabling profile security
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g. Restart the embedded instance of WebSphere Process Server

(Figure 16-69). From the Servers tab, right-click the instance, and select
Restart.

Mew L4
Jpen
Initislize Server Status

Delete

* Debug
@ tart
" Frofil

[ Stop
L' Publish

Monitaring

Move ko Workspace

F“D Add and Remove Projects, .,

‘ Import Server Log..,
wiebSphere administration command assisk
Run administrative console

[ Create tables and data sources
Run administrative scripk
Export server configuration to server
Import server configuration from server
Run universal kest cliznt

Restart universal test client

Build Activities | Properties | Problems Reconnect debug process

Server =, Impark WESE\WPS Server Logs =
e WebSphere ESE Server wb. 1 L » Jblish

republish

Figure 16-69 Restarting the WebSphere Process Server

414 Migrating WebSphere InterChange Server and Adapters to WebSphere Process Server V6.2



3. Deploy the projects in the workspace. From the Servers tab in WebSphere
Integration Developer, right-click the appropriate WebSphere Process Server
instance, and select Add and Remove Projects (Figure 16-70).

Tew 4
COpen
Initialize Server Status

Delete

W Debug
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A Profile
Restart L4
= Stop
“IL' Publish
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Export server configuration to server
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Reconnect debug process
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Launch L
6.1 s Started =

&1 phere

Figure 16-70 Adding projects to WebSphere Process Server
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4. In the Add and Remove Projects window (Figure 16-71), click Add All >> to
add all projects in the workspace to the server. Then, click Finish to initiate

the deployment.

4= Add and Remove Projects x|
Add and Remove Projects =
Modify the projects that are configured on the server

| I

Mowe projects to the right to configure them on the server

Available projects: Configured projects:

#-(F JDECConnectordpp
2 o=
[+
fdd = I [# Lﬁ ITextConnectoripp
[ MQDL_To_JDEC_Custame
(-3 MQDL_To_JText:ML_Cusl
= Remawve % MODLConneckarApp
et =
<< Remove All I
KN i

(7) = Barck b = | Finish I

Figure 16-71 Deploying to WebSphere Process Server

Zancel

5. Verify that all of the modules are deployed and have started correctly in
WebSphere Process Server. Expand the embedded WebSphere Process
Server instance to show all of the deployed modules. After the deployment
has finished, the modules all show a status of Started (Figure 16-72 on
page 417).
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Build Activities | Properties | Problems MDHSDIE |
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Figure 16-72 Verifying that all modules started

6. Before you test the actual applications, ensure that the relationships have
migrated correctly:

a. Restart the embedded instance of WebSphere Process Server. From the
Servers tab, right-click the instance, and select Restart — Start.

b. After the server is started, open the administrative console. On the
Servers tab, right-click the running server and select Run administrative
console.

c. Click Log in. Because security is turned off, there is no need to provide
any user ID.

d. In the left pane, navigate to Integration Applications — Relationship
Manager — Relationships. The two migrated relationships are displayed
in the right panel (Figure 16-73).

e. Select the State relationship, and click Query.
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Z O Customer Customar false true
Common Base Event Browser
Total 2

System administration
Users and Groups
Menitering and Tuning
[ Troubleshooting
Service intzgration

upDL

Figure 16-73 Verifying the migrated relationships
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f. In the next window, click OK. If state static relationship data was
populated as a premigration step in Chapter 14, “Preparation for the
technical solutions” on page 279, the query returns all 50 instances as
shown in Figure 16-74. If the query returns no rows, it is possible that the
relationship data is not populated.

@ admin Console 52

Integrated Solutions Console Welcome
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Guided Activities

Relationship Manager > Relationships > Query Relationship: State > Relationship Instances
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5]

Users and Groups

[EN

Monitoring and Tuning

1]

E Troublesheoting

Logs and Trace

Im

CorFaliration Drablams
Class Loader Viewer
Configuration Validation
Diagnostic Provider
Runtime Messages
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upDI
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[

Page: 1 of 3 D Total 50

Figure 16-74 Static relationship instance data in Relationship Manager
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7. If relationship data is not populated, download the scripts
(STATE_STATECD_T _InsertScript.sql and
STATE_STATENM_T_lInsertScript.sql), as explained in Appendix D,
“Additional material” on page 651, to populate this static relationship. Then,
extract the scripts to the c:\setuptemp folder as explained in Chapter 14,
“Preparation for the technical solutions” on page 279. Execute the scripts by
copying and pasting the content of these files to the DB2 Command Center.

Remember that these scripts only populate the tables. They do not create the
tables. For these tables to be created, the WebSphere InterChange Server
solution must be deployed to WebSphere InterChange Server successfully.
Data can also be populated by using the version of Relationship Manager that
comes with WebSphere InterChange Server tools or that is packaged with the
WebSphere Process Server administrative console.

If any other errors occur while querying, you might have skipped a migration
step and the migrated applications will not work.

Important: You must execute the Jython script prior to deploying the
applications to the server the first time. Also, after deploying the applications
the first time and before testing the relationships as described previously,
remember to restart the server.

16.3 Testing the end-to-end solution

To perform the end-to-end testing as explained in this section, you must have all
of the required applications deployed and running on WebSphere Process
Server.

Note: Ensure that you have one solution set (applications and adapters)
running at a time and that your messages are not consumed by other adapters
that are polling the same input queue.

Note: In this sample, we only test Create event. All of the previous
implementation steps only cover Create event.

To test the end-to-end solution:

1. Start WebSphere MQ Explorer. The Queue Manager, Channel, Listener, and
Queues that are required for this scenario are created as part of the
premigration setup in Chapter 14, “Preparation for the technical solutions” on
page 279.
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2. From the navigator pane (Figure 16-75), right-click and start the
CUST.QUEUE.MANAGER Queue Manager if it is not already running. Check
to ensure that the Listener is running on the port for which the MQDL

Connector is configured (1416 in this case).

& IBM WebSphere MQ _ 1Ol x|
File Window Help
B webSphere MG Explorer - Content 53 ] EH | €-§5 - =0
Listeners
IEM WebSphere MO =
Bl Queue Managers I Filter: Standard For Listeners E
CUST. QUELE. MANAGER
= HB Qu(i,ues 4  Liskener name I Con... I Listener status | ¥mit protocol I Fork I IP address | EBacklog | TP n
EB advanced &‘ LISTEMER.TCP Manual  Running TCP 1416 a
« | i
IScheme: Standard For Listensrs |£|
< = nuthenticatiTn InForr_I" |Last updated: 16:47:03 |
[ »

Figure 16-75 WebSphere MQ Explorer

3. To create a new test event:

a.

Download the utility for testing WebSphere MQ (RfhUTtil) from this Web
site:

http://www-01.1bm.com/support/docview.wss?rs=0&ql=SupportPac+IH03
&uid=swg24000637&Toc=en_US&cs=utf-8&cc=us&lang=en

Extract the downloaded zip file.

Run rfhutil.exe, and then, RfhUtil is started in a pop-up window
(Figure 16-76 on page 421).

Select CUST.QUEUE.MANAGER in the Queue Manager Name
drop-down list.

Select WICS.INPUT.Q in the Queue Name drop-down list.

Click Open File, and select MQDLCustomerTestData.txt, which contains
sample test data. This file is available for download as explained in
Appendix D, “Additional material” on page 651.
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Figure 16-76 RfhUtil

g. Switch to the MQMD tab, and enter CUST_C for the MQ Message Type

(Figure 16-77 on page 422).
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Figure 16-77 Set Message Type

h. Switch back to the Main tab in RfhUtil, and click Write Q. Then, the
message will be put into WICS.INPUT.Q, which means that an event is
triggered by MQDLConnector.
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4. To verify the success of the test, check the contents of the JDBCCustomer
table, the c:\temp\JTextConn\Default\out folder, and the dynamic
relationship participant tables:

Remember: Change the test data for every subsequent test that is run,
especially the customer ID in the case of a create operation.

a. Confirm that the row was created in the JDBCCustomer table. Open the
JDBCCUSTOMER table in the DB2 Control Center (Figure 16-78).

™ Control Center

Cortral Center  Selected  Edit  View Toolz  Help

%@§%§9%§@GIEE_L®

[ Obiject View Corntnand Editor 1 }(l

:: Cortrol Certer
D Al Syatems
S Ml Databases o

PEASE - DBE2 - ICSREPOS - Tahles

B HMON_COLLECTION

JDBCCLSTOMER

B roucy

B STATE_STATECD_T
=[] Micknames B STATE_STATEMM_T
F-(] Cache Ohjects g STMG_DESIZE_INFO

Figure 16-78 JDBCCUSTOMER table in DB2 Control Center

b. In the Open Table window (Figure 16-79), view the contents of the table.

[aopen table peccustomer £
XPBASE - DBZ - ICEREPOS - ADMINISTRATOR.JDECCUSTOMER
CUSTOMERID = | CUSTOMERRNAME & I CUSTOMERADDRESS & I CUSTOMERCITY & I CUSTOMERSTATE & I CUSTOMERZIF & I CUSTOMERTELEPHOMNE 2 Adld Rowe |
3 TestDLCUST2000  |ABC St [New ork | [10000 2070000000 o
- Delete Row |
4 |
Commit | Roll Back 1 Fitter | Eetch Mare Rows |

[~ Automatically commit updates 3 roww(E) in memary

- |

Figure 16-79 JDBCCUSTOMER table data
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CUSTOMERID: The CUSTOMERID in the JDBCCUSTOMER table is
built by using a DB2 sequence. Therefore, it is different from the
generic ID that is used in the business process. The row is inserted into
the JDBCCUSTOMER as part of the Create action. The generated
CUSTOMERID is returned as part of the response business object and
recorded in the relationship instance data.

c. Confirm that the JTextXMLCustomer_n.out file is created in the
C:\temp\JTextConn\Default\out directory (Figure 16-80).

=
File Edit Mew Fawaorites Tools Help l':’

i Back - 3 - [T | o~ Search | [* Folders | w3 X 6 | -

Address Iui'] C:\temp! JTextConn Def aulthout j a &0
Folders » || Mame ] Size | Tvpe | Date Maodified l
@ Diesktop o | | [E| ITesxkxMLCustomer _1.out 1KE OUTFile  &/5f2008 5:17 PM

u:'| Iy Documents
=] -j My Cormpuker
ﬁ 3% Floppy (A
[=] =@ Local Disk (C:)
[5) DataSyncScenarioworkspace
) DEZ
lil Documents
[C5) Documents and Settings
[5) 18M
[C2) Program Files
[C5) setuptemp
El ) kemp
= [C5) MexkConn
Bl ) Default
I3 archive
) event

=3 lout =
a — e n

|1 objects (Disk free space: 39.6 GE) 154 bytes | :‘ My Computer 5
Figure 16-80 Created JTextXMLCustomer output file

d. Open the file to check its contents (Figure 16-81).

B ITextXMLCustomer_1.out - Notepad

Ele Edit Format Yiew Help

?xm1 wersion="1.0" encoding="UTF-8"7>
<ID>4</ID><Name>TestDLCUST2000< Mame> <Address>ABC St. < /address><City>New York</City><StatexnNy</Stater<zip>10000<,/Z1p><Phone>201000000

K1
Figure 16-81 Created JTextXMLCustomer output data
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Identity relationship: The ID in JTextXXMLCustomer_nn.out
corresponds to the generic ID that passed through the business
processes. No identity relationship is used for the WebSphere Adapter
for FlatFile interaction.

e. Confirm that the identity relationship instances are recorded properly:
i. Run the administrative console and log in.

ii. Navigate to Integration Applications — Relationship Manager. In
the right pane, select Relationships. See Figure 16-82.

[

# dmin Console X

Integrated Solutions Console Welcome H

m
5]

Lo

| View: IAll tasks
welcome [Relationship Manager. .0 |

Guided Activities

Relationship Manager

Servers The relationship manager is used to guey
the WebSphere Process Server.

Applications
Resources

Security Relationships

=]
=5

] i re the Relationship services
Envirenment wing ar Relationzhip zervices

=
m

8 CoiTooen widCel:widNode:server Relationships
Failed Event Manage
Relationship Manager
Coemmon Base Event Brows

System administration
Users and Groups
Menitering and Tuning
[ Troubleshacting
Service integraticn

uoDI

Figure 16-82 Selecting Relationship Manager in the administrative console
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iii. In the Relationships pane (Figure 16-83), select Customer, and click
Query.

Relationship Manager V=

Relationship Manager > Relationships

Use this page to view a list of the relationship types in the system and to
perform an action on a selected relationship.

Preferences

IQueryI | Create | | Details | | Roll back

v

o Display Name 2 Static ;| Identity J:

Select | Relationship name o b

State State true false

Customer Customer | falze true

Figure 16-83 Querying the customer relationship

iv. Confirm that the Logical state is set to All, and click OK (Figure 16-84).

Relationship Manager 7=

Realationship Manager > Relationships > Query Relationship: Customer

Use this page to perform relationship-based instance queries. Each tab represents a different query
option.

All By ID By Property | By Role

Genaral Properties

Relationship name
|http i/ e ibm.com/websphere/crossworlds/ 2002/ RelSchemas/Customer/ Customer

Logical state
" Active

o Inactive
% an

Cancel

-

Figure 16-84 Querying all existing customer relationship instances
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v. ldentify the generic CustomerID that is used in the console while the
business process executed, and select the Relationship instance ID
that corresponds to the generic CustomerlID (Figure 16-85).

5 dmin

Integrated Solutions Console Welcome Hzlp | Logout

‘ View: IAII tasks = Relationship Manager > Relationships > Query Relationship: Customer >
Relationship Instances
Welcome

Use this page to view a a list of the results from the relationship instance query and

Guided Activities to edit or perform an action on a selected relationship instance.

Servers Preferences
& applications Details Creates Delzte
Resources ot (1
Security
Select| Relationship instance ID 2 Property values 2
Environment

B Integration Applications G @

Failed Event Manager i z

Relationship Manager

Comman Base Event Browser C 3
System administration o 4
Users and Groups ') s

Monitering and Tuning -
O |8
| | B

Figure 16-85 Selecting the relationship instance ID created in the test run
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vi. Confirm that the MQDLCust role Key Attribute ID is set to original test
data value 2000, which is submitted to WebSphere MQ as shown in
Figure 16-86. Also, confirm that the JDBCCust role Key Attribute
CUSTOMERID is set to the value created in the JDBCCUSTOMER
table. The table is shown in Figure 16-79 on page 423.

|
Integrated Solutions Console Welcome Help | Logout 3' !

Cl
| View: Iﬂtll tasks 052 page | a

Welcome

Guided Activities

Relationship Manager > Relationships > Query Relationship: Customer > Relationship Instances >
Cervers Relationship Instance: 4

— Use this page to view detailed information for the selectad relationship instance and to edit or
Applications perform an action on the relationship instance.

Resources

Security General Properties
Environment Relationship name
|http:_- wavi.ibm.com/websphere/crossworlds/2002/RelSchemas/Custormer/Customer |

= Integration Applications

Failed Event Manager Relationship instance 1D |
4

Relationship Manager

Commen Base Event Browser Property values

|No properties defined |

System administration

Users and Groups

Manitaring and Tuning =
us’

Troubleshooting | Select | i | Logical State Key Attributes Property Values

Service integraticn

uDoiI Create Delete

MQDLCust
Select iD Logical State Key Attributes Property Values
& 1 |Active 1D=2000
Create Delete
JDBCCust
Select iD Logical State Key Attributes Property Values
i 1 Active CUSTOMERID=3

Create Delete L

DK| Delste | Cancel | mlzl
1| | B

Figure 16-86 Dynamic relationship instance data in Relationship Manager
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Note: A valid CustomerID value is required to create a customer in
the data synchronization scenario. In addition, the value must be
unique. So, subsequent tests must use different CustomerID values.

16.4 Conclusion

In this chapter, we illustrated a step-by-step migration of a data synchronization
solution with two collaborations. The migrated WebSphere InterChange Server
solution involved different adapters for back-end connectivity. The migration
started by using the WebSphere Integration Developer Migration Wizard to get
the project working as is in a WebSphere Process Server environment.

We also performed an end-to-end test to check the functionality of the migrated
components after each step.
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17

Data synchronization
scenario with application
adapters

The data synchronization migration scenario outlined in this chapter illustrates an
end-to-end scenario in which data entities are synchronized between back-end
systems through a typical set of WebSphere InterChange Server components.
Together with WebSphere InterChange Server, these components form an
integration system.

This chapter focuses on the steps that are necessary to migrate an entire data
synchronization integration system that was originally designed for WebSphere
InterChange Server to WebSphere Process Server. By performing the steps
illustrated in this chapter, an end-to-end data synchronization scenario can be
completely migrated to WebSphere Process Server, optimized, and tested.

The data synchronization scenario uses two WebSphere Business Integration
Adapters: the WebSphere Business Integration Adapter for mySAP.com and the
WebSphere Business Integration Adapter for PeopleSoft. In addition, the
scenario uses business objects, maps, relationships, and collaborations.

The scenario in this chapter simulates an integration system that is designed to
provide synchronization between two back-end systems:
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» An Enterprise Resource Planning (ERP) system delivering the customer
information from one sales order through SAP

» An Enterprise Resource Planning (ERP) system that receives the customer
information through PeopleSoft

Data synchronization is a common WebSphere InterChange Server pattern
where two systems exchange data by using business objects, supporting the
four basic verbs or actions of create, retrieve, update, and delete. In WebSphere
InterChange Server, an integration specialist uses a collaboration template that
synchronizes data between System A and System B. Currently, System A and
System B are both configured as ERP systems.

The data synchronization scenario is completely independent of the other
examples and scenarios in this book. However, many of the concepts and steps
that are necessary to migrate individual artifacts are the same and are used here
to illustrate the migration of a complete end-to-end scenario.

As a reminder, see Part 2, “Migration implementation concepts” on page 71, for
an overall discussion about the possible options for migration implementation,
and Part 3, “Migration tooling” on page 177, provides detailed information about
the standard migration tools.

We include the following sections:

17.1, “Target environment” on page 433

17.2, “Implementation” on page 434

17.3, “Testing the end-to-end solution” on page 497
17.4, “Conclusion” on page 509

vyvyyy
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17.1 Target environment

In this chapter, we illustrate the migration of an end-to-end scenario from
WebSphere InterChange Server to WebSphere Process Server. The
WebSphere InterChange Server development was done with the product
versions that are listed in Table 17-1. It was migrated step-by-step as shown in
this chapter to run on the WebSphere Process Server Version 6.2.

17.1.1 Software environment

Table 17-1 lists the software products and versions that we used to demonstrate
the example in this chapter.

Note: SAP ALE inbound is supported by WebSphere Integration Developer
Version 6.2’s latest fix pack. You need to apply this fix pack first.

Table 17-1 Software versions used

Software Version
WebSphere Integration Developer 6.2

WebSphere Process Server 6.2

WebSphere MQ 6.0.2 Fix Pack 4
WebSphere InterChange Server 4.3.0 Fix Pack 5
DB2 8.1.16 (or 8.2.9)
WebSphere Business Integration Adapter Framework 2.6.0.12
WebSphere Business Integration Adapter for mySAP.com 6.0.8
WebSphere Business Integration Adapter for PeopleSoft 3.0.1
WebSphere Adapter for PeopleSoft 6.2

WebSphere Adapter for SAP Software 6.2

WebSphere Adapter Migration Tool 6.2

SAP Front-End GUI Tool 640 patch 14
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17.2 Implementation

In this section, we describe the process of migrating the data synchronization
scenario to WebSphere Integration Developer.

17.2.1 Premigration overview

The data synchronization scenario is a functional implementation of the data
synchronization pattern that is typically implemented in WebSphere InterChange
Server. This scenario is restricted to the following collaboration that is based on
the same collaboration template: SAPJMS_To_PSFT_CustomerSync.

The SAPJMS_To_PSFT_CustomerSync collaboration synchronizes the
customer information of sales order data from a SAP system that publishes
changes (create, update, or delete) to a PeopleSoft system. This collaboration
has a single inbound port (From) and a single outbound port (To). The From port
is bound to an instance of the WebSphere Business Integration Adapter for
mySAP.com. The To port is bound to an instance of the WebSphere Business
Integration Adapter for PeopleSoft as illustrated in Figure 17-1.

SAPConnector From 5_To_ PSFT_Cuskom To ‘enpleSoftConnecta
A = — m _— a A
CLsknmer Csknmer

Figure 17-1 SAPJMS_To_PSFT_CustomerSync collaboration object

This scenario demonstrates the commonly used publish/subscribe integration
pattern. A single published event is delivered to the subscribing collaborations,
which in turn, deliver it to the back-end system.

17.2.2 Preparation

The goal of this chapter is to migrate an existing WebSphere InterChange Server
example and test it in the WebSphere Process Server. As a prerequisite, we
show how to test the DataSyncScenario example in WebSphere InterChange
Server. Then, we explain the details of the migration of the example to
WebSphere Process Server.

We begin by explaining the initial steps that you must complete in order to
migrate the DataSyncScenario example to WebSphere Process Server.
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Files for download: You can download all of the files that are mentioned in
this section as explained in Appendix D, “Additional material” on page 651.

Testing the DataSyncScenario example on WebSphere
InterChange Server V4.3

To test the DataSyncScenario example in the WebSphere InterChange Server:

1. Create a new Interchange component library, DataSyncICL, in the
WebSphere InterChange Server System Manager (Figure 17-2 on page 436).
Import the DataSyncScenarioWithSAPAndPSFT. jar file into it. The Java archive
(JAR) file is in the c:\setuptemp\Chapterl7samples directory. Right-click the
DataSynclICL project, and select Import from repository file.

2. Make sure that the ERP system configuration information in SAPConnector is
consistent with the ERP system that you use.

3. Make sure that the ERP system configuration information in
PeopleSoftConnector is consistent with the ERP system that you use.
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Figure 17-2 DataSyncScenario project as viewed in System Manager

4. Create a user project, called DataSyncScenario, in the System Manager:

a. Add all of the components from the newly created DataSyncICL project by
selecting DataSyncICL.

Connect to the WebSphere InterChange Server instance.
Validate the project.
Right-click DataSyncScenario, and select Deploy user project.

® o o o

In the Deploy wizard window, expand the DataSyncScenario project and
select Business Objects. Select Create schema.
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5. Confirm that the Customer and State Relationships are deployed successfully

onto the WebSphere InterChange Server instance. Expand InterChange
Server instance — Relationships — Dynamic — Customer. Under

Relationships, also expand Static — State. The relationships show a green

arrow to their left that confirms that the relationships have deployed

successfully (Figure 17-3).

I8l tnterchange 5

E-Ep InterChange Server Inskances
E@ ics (Production)
L—+_|{Er Collaboration templates
L—+_|{Er Collaboration objects
L—+_|{Er Connectors
L—+_|{Er Business objects
-5 Maps
EI{E Relationships
! = Dynamic
E t,i, Cuskomer
=5 Static

Figure 17-3 Relationships successfully deployed to WebSphere InterChange Server

and select Query.

State Static Relationship:

a. Click the Scripts Open button.

b. Browse to select the C:\setuptemp\Chapter17samples\
STATE_STATE_CD_T_InsertScript.sql file.

c. Click the green arrow button to execute the script.

d. Repeat the previous three steps to execute the
STATE_STATENM_T_InsertScript.sql script.

Switch back to the DB2 Control Center. Right-click the ICSREPOS database,

Insert the static Relationship instances by executing the SQL scripts for the

e. If you see a DB2 message to replace the current input with the contents,

click Yes, and execute.
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17.2.3 Migration

In this section, we explain how to migrate the data synchronization scenario to
WebSphere Integration Developer.

The ICSDataSyncScenarioWithSAPAndPSFT. jar file, which you extract to the
c:\setuptemp directory, is the WebSphere InterChange Server Repository file.

Exporting a WebSphere InterChange Server Repository file: From the
WebSphere Business Integration System Manager, select an appropriate
integration component library, right-click it, and select Export as —
Repository File.
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To migrate the data synchronization scenario to WebSphere Integration
Developer:

Launch WebSphere Integration Developer with a new workspace called
DataSyncScenarioWorkspace:

1.

In WebSphere Integration Developer, switch to the Business Integration

a.
perspective.

b. Select File - New — Library to create a new library.

c. Inthe New Library window (Figure 17-4), for Library name, type
DataSyncScenarioLibrary to create a new library in the workspace. Click
Finish.

ele' Library a
Create a library il
A library 1= a project that stores interfaces, business objects, business X
object maps, roles, relationships, XML maps, and web serwvice ports, =zo that —éﬁ?ﬁ

they can be shared.
Library name: DataSymeScenariolibrary

Use dafanlt location

Libraries can be deployed and run on WebSphere Frocess Serwer or WebSphere Enterprise
Serwvwice Bus. Theyx can be referenced by modules or other libraries, for the purpose of

sharing the artifacts they contain

@ | Fimish | [ Cancal

Figure 17-4 New data synchronization scenario library
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2. Import the WebSphere InterChange Server Repository file named
ICSDataSyncScenarioWithSAPAndPSFT.jar by using the WebSphere
InterChange Server Migration Wizard in WebSphere Integration Developer:

a. Select File — Import.

b. Inthe Import: Select window (Figure 17-5), under the Business Integration
folder, select the WebSphere InterChange Server Repository JAR File.
Click Next.

€3 Import @ 5

Select

A wizard that migratesz and imports WebSphere InterChange Server | -l
artifacts. —

Select an import source:

type filter text

F [ General |
== Buzinezz Integration I

.-_:.": WebSphere Business Modeler problem determination archiwe

é'ﬁ'ebSphere InterChanze Server Repositoryé
WebSphere MO Worliflow FOL File
HebSphere Studio Application Developer Integration Edition Workspac
{ 1: WSIL/Interface
H-[= C¥S
£ [= ETB
+- [ Jawa EE

== Flug—in Dewelopment

= RBuny/Tebug
=+ SIF

I
¥

o

¥

+ [ =% Profiling and Loggsing
¥

s

&= Tean

F

t- [~ Test

Figure 17-5 Import wizard: Selecting the WebSphere InterChange Server
Repository JAR File
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c. Inthe Import Wizard: Select WebSphere InterChange Repository Details
window (Figure 17-6), for the repository path, select the
DataSyncScenarioWithSAPAndPSFT.jar file, and for the library, select
DataSyncScenarioLibrary. Click Next.

-
QlebSphere InterChange Server Import Wizard @
Select WebSphere InterChange Repository Details

Provide the details corresponding to the WebSpherse InterChange repository. @

WebSphere InterChange Serwer repository path:
E:ZRedBook'FinalVerzionhDataSyneScenari of i thSAFARAFSFT. jar Browse JhRs. ..

WebSphere Integration Deweloper library:
DataSyneScenariolibrary w

WebSphere InterChange Serwver assembly editor templates:

7 I {Back | Hext > |[  Fimish | [ Camcel |

Figure 17-6 Import Wizard: Select WebSphere InterChange Repository Details
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d. Inthe Import Wizard: Configure Connector Migration window, select
PeopleSoftConnector in the left panel. In the Binding field, choose JMS
to PeopleSoft WBI Adapter in the drop-down list (Figure 17-7).

QIEbSphere InterChange Server Import Wizard @

Configure migration settings for each conmector.

Configure Connector Migration : :

“s#PeopleSoftlormeactor PeopleSoftConnector - PeopleSoft
W SAPConmector

Binding: MS to FeopleSoft WBI hAdapter o |

[“]Inport end reference the JCA conmector

7 I < Back ]l Hext > |

Figure 17-7 Import Wizard Configure Connector Migration: PeopleSoftConnector
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e. Inthe same window, select SAPConnector in the left panel. In the Binding
field, choose JMS to SAP WBI Adapter in the drop-down list
(Figure 17-8).

elebSphere InterChange S5erver Import Wizard @
Configure Connector Migration
Configure migration settings for each conmector. G>
\-f:?eopleSoftConnector . SAPConnector - SAP
g

Binding: | NS to SAP WEI Adapter ~|

Import and reference the JCA conmector

BTN T

Figure 17-8 Import Wizard Configure Connector Migration: SAPConnector

f. In the Import Wizard: Conversion Options window, select the options as
shown in Figure 17-9 on page 444, and click Next.

Chapter 17. Data synchronization scenario with application adapters 443



QIEbSphere InterChange Server Import Wizard i @

Conversion Options
Select WebSphere InterChange repository conwersion options G>

Jawa parsing errors encountered in the migration process should be treated as:
l:-*_,\)Errcurs (recommended)
O'ﬁ'arni:ngs

On error the migration process should:

@Continue until complete (racommendad)

OTerminate immediately

Event sequencing for all asynchroneus WSIL methods:

@ﬂ]isa'hle (recommended):
OEnable

7 ’ < Back ” Hext > ] I Finish ] ’ Cancel

Figure 17-9 Import Wizard: Conversion Options

g. In the Import Wizard: Migration Summary window, confirm that all of the
information is correct (Figure 17-10 on page 445), and click Finish.

444 Migrating WebSphere InterChange Server and Adapters to WebSphere Process Server V6.2



elebSphere InterChange S5erver Import Wizard
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Migration Summary
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process should:
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PeopleSoft Conneactor

Connector Type: FeopleSoft

Target Binding: JMS to PeopleSoft WHI Adapter
Irnpiort JCA Conrector: true

SAPConnector

Connector Type: SAF

Target Binding: JMWE to SAF WBI Adapter
Irnpiort JCA Conrector: true

Repository Path: EARedBookiD ataSvnoSeenarioiith SAPARIPSFT_Success.jar
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J=wa parsing errors Errar(recammendead)

Ch

Finizh

J |
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Figure 17-10 Import Wizard: Migration Summary

h. Wait until the migration process completes. When the Migration Results

window is shown (Figure 17-11 on page 446), click Close.
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Eligratiun Kesults i @

) Migration has finished successfully, Examine the Errar Log forwarnings and errars
Q 2 related to migration.

Mezzage Date |
i CWWICO119I: The migration iz complete. 2009-03-28 03:15:28. 1526
i CWWICO1181: The migration of the modules is. .. 2008-03-26 03:15:25 1525
i CWWICO11RI: The artifact SAPConnector haz b... 2009-03-26 03:15:25. 1525
1 CWWICO113T: The following connector is bein .. Z2008-03-26 03:15:25 1525
i CWWICO11RI: The artifact PeopleSoftConnecte... 2009-03-26 03:15:25. 1525
1 CWWICOL113T: The following conmector is bein .. 2008-03-26 03:15:25 1525
i CWWICO11BI: The artifact SAPTMS_To PSFT Cus... 2009-03-26 03:15:25. 1525
i CWWICO112T: The following cellaberation obj. .. 2008-03-26 03:15:25 1525
i CWWICO11RI: The artifact CustomerSynec has b... 2009-03-26 03:15:25. 1525
1 CWWICOL111T: The following collaboration tem. .. Z2003-03-26 03:15:25. 1525
i CWWICO11RI: The artifact SAPOrder=0S_To Cus... 2009-03-26 03:15:25. 1525
i CWWICO110I: The following map is being migr... 2008-03-26 03:15:25. 1525  |¥

Build workspace on close.

Close

Figure 17-11 Import Wizard: Migration Results

i. The building of projects in WebSphere Integration Developer can take a
while. After the build completes, the workspace contains five new modules
in addition to the DataSyncScenarioLibrary that was previously created
(Figure 17-12 on page 447). Two of the new modules correspond to two
WebSphere Business Integration Adapters that are used in this scenario:
SAPConnector and PeopleSoftConnector. One new module corresponds
to the collaboration from WebSphere InterChange Server
SAPJMS_To_PSFT_CustomerSync. The other two modules,
CWAP_SAPAdapter_Tx and CWES_PeopleSoft, are resource files for
WebSphere Adapter for SAP Software and WebSphere Adapter for
PeopleSoft. We will update WebSphere Business Integration Adapters to
WebSphere Adapters in following steps.
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Figure 17-12 Module created

3. Because of a unique situation in the WebSphere Adapter Migration Tool, we
need to copy the Customer business object (BO) file from
DataSyncScenarioLibrary — Data Types to a temporary directory, for
example, c:\temp (Figure 17-13 on page 448). After the WebSphere
Business Integration Adapter for mySAP.com update, you need copy the
Customer BO file back.
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Figure 17-13 Copy Customer BO

4. Upgrade WebSphere Business Integration Adapter for mySAP.com to
WebSphere Adapter for SAP Software:

a. In the Business Integration perspective, right-click the SAPConnector
module. Select Update — Migrate Adapter Artifacts (Figure 17-14 on
page 449).
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Figure 17-14 Upgrade WebSphere Business Integration Adapter for mySAP.com

b. In the Migration Wizard: Select Projects window (Figure 17-15 on
page 450), accept the default value, and click Next.
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Qﬂdapter Higration Wizard @

Select Projects

Selact the projects that you want to migrate.

Commector project:

6201 [+]| | The following tasks will be performed

Target wversion: _
based on your selections:

Dependent artifact projects:

'[b“ISAPConnector [WET] # The connectar project
CirrAaP_SAPAdapter_Tswwith 1BM
WebSphere Adapter for SAP Sofhuare with
transaction support wversion 6.2.0.1 is current
and will not be migratad.

®  Migrate the adapter aftifacts far madule
SAPConnectar to maintain compatibility
with 1B WiebSphere Adapter for SAFP
Sofhware with transaction support wversion
G.2.0.1.

To ensure that a migration proceeds as expected,
migrate a test environment priorto migrating a
production repositony. After a connector project has
been updated or 3 module has been migrated, it will
not function in versions of WebSphere Process Senrer
and ebSphere Integration Developer earlierthan
wersion 5.1, Refer to the adapter user documentation
for detailed information about migrating an adapter.

Select All] [Select Hone

Figure 17-15 Upgrade WebSphere Business Integration Adapter for mySAP.com: Select Projects
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c. Inthe Migration Wizard Warning window (Figure 17-16), click OK to
continue.

Qligratinn ¥izard ¥arning @

] The properties that are not supported in the wersion of the target adapter
\-_f/ w111 be removed during the migration. For more information about the
properties that the adapter supports, refer to the adapter documentation.

ok ][ cemea |

Figure 17-16 Upgrade WebSphere Business Integration Adapter for mySAP.com:
Warning

d. The Migration Wizard takes a second to collect information. When you see

the Adapter Migration Wizard: Review Changes window (Figure 17-17 on
page 452), click Finish.
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-
9 Adapter Higration Wizard

Review Changes
Review the migration changes that will be performed.

[ #-DataSyneScenariolibrary
#- SAFConmector
[+ CWYAP SAPAdapter Tx

'?' e [ Finiczh l [ Canceal l

Figure 17-17 Upgrade WebSphere Business Integration Adapter for mySAP.com_Review Changes

e. The migration executes, and the windows close when it finishes.

5. Copy the Customer BO file back from the c:\temp directory to
DataSyncScenarioLibrary — DataTypes.
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6. Because of a unique situation in WebSphere Adapter Migration Tool, several
BG files do not appear after the WebSphere Business Integration Adapter for
PeopleSoft migration. You must copy all of the SAP-related BO and BG files
to a temp directory c:\tempdir from DataSyncScenarioLibrary — Data
Types (Figure 17-18). After the WebSphere Business Integration Adapter for
PeopleSoft update, you must copy back the BG and the BO files.

Projects

+-E CWYES_FeopleSoft -
=g, DataSyneScenariolibrary
ﬁ Dependencies
& Integration Logie
= E‘r‘ Data Types
':_J Customer
CustomerEG
C_J CustomerBGContainer
L‘_LJ zap_ideccontral
sap_idoccontrolBG
zap_ideccontrelBGContainer

sap_orders0s

Do

zap_orders0S_cwdata

sap_orders0S _cwdataRG
zap_orders0S_cwdataBGContainer
sap_orders0S e?addil00i
zap_ordersl3_sZadd: 1001EG
sap_orders05_efadd: 100 BGContainer
zap_order=05_eZeublbOO0
sap_orders05_e?cubl BOOOEG
zap_orderslS_eZeublbO00BGC ont ainer
sap_orders05_ef cucfz003

.,_‘| zap_orders0S_eZouct003EG

._;_. izap_orders0S_e?cucfz005EGContainer |

0

]—_r' ]: P |."b ]:t‘ ]:I:'

b

Figure 17-18 Upgrade WebSphere Business Integration Adapter for mySAP.com:
Copy the BO and BG files

7. Upgrade WebSphere Business Integration Adapter for PeopleSoft to
WebSphere Adapter for PeopleSoft:

a. In the Business Integration perspective, right-click the
PeopleSoftConnector module, and select Update — Migrate Adapter
Artifacts (Figure 17-19 on page 454).
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Figure 17-19 Upgrade WebSphere Business Integration Adapter for PeopleSoft

b. In the Migration Wizard: Select Projects window (Figure 17-20 on
page 455), accept the default value, and click Next.
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9 Adapter Migration ¥Wizard

Select Projects
Select the projects that wou want to migrate.

Conmector project:
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Select All] ’Seler_‘t Fone
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FeoplaSoft Enterprize version 5.2.0.0 iz
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® Migrate the adapter atdifacts for module
FeopleSoftConnector to maintain
compatibility with |Bh WebSphere Adapter
for PeopleSoft Enterprise wersion 6.2.0.0.

To ensure that a migration proceeds as expected,
migrate a test environment prior to migrating a
production repositony. After a connectar project has
been updated or a module has been migrated, it will
not function in wersions of WiebSphere Process Senver
and WebSphere Integration Developer aarlier than
wversion 6.1, Refer to the adapter user documentation
for detailed information about migrating an adapter.

Figure 17-20 Upgrade WebSphere Business Integration Adapter for PeopleSoft: Select Projects

c. Inthe Migration Wizard Warning window (Figure 17-21 on page 456), click

OK to continue.
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Qligratinn ¥izard ¥arning @

The properties that are not supported in the werzion of the target adapter

\.__?/ w11l be removed during the migration. For more information about the
properties that the adapter supports, refer to the adapter documentation.

| O | [ Cancel ]

Figure 17-21 Upgrade WebSphere Business Integration Adapter for PeopleSoft:
Warning

d. The Migration Wizard will take a second to collect information. When you
see the Adapter Migration Wizard: Review Changes window (Figure 17-22

on page 457), click Finish.
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gﬁdapter Higration Wizard @

Review Changes
Review the migration changes that will be performed.

+-DataSyncScenariolibrary
+-FaopleSoftConmactor
+-CHYES_PeopleSaft

'::'E:' [ Finiszh l [ Cancal l

Figure 17-22 Upgrade WebSphere Business Integration Adapter for PeopleSoft: Review Changes

e. The migration executes, and the windows close when it finishes.

8. Copy all of the SAP-related BO and BG files to DataSyncScenarioLibrary —
DataTypes from the temp directory c:\tempdir, and select Clean to clean
the workspace (Figure 17-23 on page 458).
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Figure 17-23 Upgrade WebSphere Business Integration Adapter for PeopleSoft:
Copy back BO and BG files

9. Because the ALE inbound did not support the synchronize invoke, we need
remove the synchronized EIS binding:

a. Inthe Business Integration view, open the assembly module for the
WebSphere Adapter for SAP Software (Figure 17-24 on page 459).
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Figure 17-24 In the Business View, opening the assembly module of WebSphere
Adapter for SAP Software

Delete the synchronized EIS binding (Figure 17-25), and then, select
Clean to clean the workspace.
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Figure 17-25 Deleting the synchronized EIS binding of WebSphere Adapter for
SAP Software
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10.Because the BO handling between WebSphere Business Integration Adapter
for mySAP.com and WebSphere Adapter for SAP Software differs, you must
add code to update several values of the BO:

a. Inthe Business Integration view, open the Input_Async_Processing
Java component (Figure 17-26).
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Figure 17-26 Open the Input_Async_Processing Java component
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b. Modify the emitCreateAfterimagesap_orders05 method of the
Input_Async_Processing class, as in Figure 17-1 on page 434.

Example 17-1 Input_Async_Processing Java component

public void emitCreateAfterImagesap orders05(

DataObject emitCreateAfterImagesap orders05Input) throws Exception
{

DataObject orders05 =
emitCreateAfterImagesap_orders05Input.getDataObject("sap_orders05");
DataObject dataRecord = orders05.getDataObject("Data_record");
DataObject ordersl005 =

dataRecord.getDataObject ("sap_orders05_e2edk01005") ;
orders05.setString("Dummy_key", orders1005
.getString("Action_code_for_the_whole_EDI message"));
invokeService (emitCreateAfterImagesap_orders05Input);

}

11.Because the BO definition between WebSphere InterChange Server and
WebSphere Process Server differs, the copy BO API does not work. You

must rewrite the code to use the WebSphere Process Server API instead.

Follow these steps to modify the Java snippet in BPEL:
a. Inthe Business Integration view, expand the

SAPJMS_To_PSFT_CustomerSync module, expand Integration Logic,
expand Processes, and double-click CustomerSync_From to open the

process.

b. Click the process name on the top of the right side to modify the proce
properties (Figure 17-27 on page 462).
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Figure 17-27 Modify BPEL: Select process

c. Inthe Process: CustomerSync_From properties view, select Java
Imports, and modify the following line (refer to Figure 17-28):

import com.ibm.websphere.bo.BOFactory;
to:

import com.ibm.websphere.bo.*;

Q Process - CustomerSync_From

Description import com.crossworlds.utilities.relationship.*;
Details L:!.mpnrt. CxCommot. * ;2 _
& import CxCommon.BaseRunTimes. *;

ST Sdimport CxCommon.CwhBEConnection. *;
Adrinistration Eimport CxCommon.Dtp. *:
Java Imporks Sdimport CxComwmon.EventManagement. *;
Join Behavior Simport CxCommon.Exceptions. ™!
Imports import Server.RelationshipServices.*;

S (import com.ibm.wehsphere.bho.*; )
Enwvironrnent _ . .

import cow.ibm.wehsphere.sca. Servicelanager;

Event Monitor import comtronj.sdo.®;
Global Event Settings import java.util.logging.Lewvel;

Figure 17-28 Modify BPEL: Modify Java Imports
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d. Right-click the canvas, and select Expand All Activities.
e. Right-click the canvas again, and select Align parallel Activities

f.

g.

Contents Automatically.

Find the node Initialize_Parameters_1 (see Figure 17-29).
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* g l b
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- -
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# Update

SubDiagram_z20

3
3

oblems | 2 Server Logs | 4Th Servers

( Initiatialize _Parameters_1 )

Initiatialize Parameters

L Pt T

Figure 17-29 Modify BPEL: Select node

In the Snippet _ Initialize Parameters property view, select the Detail tab.
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h. Modify the Java snippet as shown in Example 17-2.

Example 17-2 Modifying CustomerSync_From _Modify node Initialize_parameters Java
snippet

//var_2.copy(var_4);

//var_3.copy(var_14);

}

BOCopy boCopy =

(BOCopy) ServiceManager.INSTANCE.locateService("com/ibm/websphere/bo/B0OC

opy");
FromBusObj_var= boCopy.copy(TriggeringPortBusObj_var);
ToBusObj_var = boCopy.copy(TriggeringPortBusObj var);

//if (triggeringBusObj == null) { TriggeringPortBusObj var = null; }
else { TriggeringPortBusObj var = triggeringBusObj.getBusinessGraph();
1

//if (FromBusObj == null) { FromBusObj var = null; } else {
FromBusObj var = FromBusObj.getBusinessGraph(); }

//if (ToBusObj == null) { ToBusObj var = null; } else { ToBusObj var =
ToBusObj.getBusinessGraph(); }

i. Save and close the CustomerSync_From process.
12.Modify the .mon file for each process:

a. Switch to the Java perspective. In the WebSphere Integration Developer
menu bar, click Window — Open Perspective — Other. In the Open
Perspective window (Figure 17-30 on page 465), select Java, and click
OK.
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Figure 17-30 Open Perspective: Java
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b. Expand the SAPJMS_To_PSFT_CustomerSync project. Double-click
the CustomerSync_From_bpel.mon file (Figure 17-31).

=-5== SAPTME_To_PSFT_CustomerSyme
[ zenfsre
+-28, JEE System Library [WebSphere Frocess Server 6 2
+-B4|, WebSphere Frocezz Server v6. 2 [WebSphere Frocezz S
= gen
4= META-IHF
ECustom erSyne_From_bpel mon

M| CustomerSyne_From_To_From. component
080 CustomerSync_From_To_From. ifm

M| CustomerSyne_From_To_To. component
080 CustomerSynce_From_To_To. ifm

,Q_ CusztomerSync_From. bpel

CustomerSync_From. bpelex

I:I CustomerSync_var. x=d
@ CustomerSynec. wsdl

M) From_To_CustomerSync_From. component
080 From_To_CustomerSyne_From. ifm

K| From. export

Iil MainException_war. xsd

K| PeopleSaftCommector CustomerBG import
CI RetrieveException_war xsd

| SAPCommector CustomerBG. import

| SAPTMS To PSFT_CustomerSyne_From. component
'a::l zca module

Figure 17-31 Select the CustomerSync_From_bpel.mon file

¢. Modify the following line:
<Entry key="IdentifyingAttribute" value="name"/>
to:
<Entry key="IdentifyingAttribute" value="wpc:ids"/>
See Figure 17-32 on page 467.
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|=| CustomerSync_From_bpel.mon 23

<?xml version="1.0" encoding="UTF-5"7>
<Monitor xmlns="http://www.ibm.cow/ xmlns/ prod/ webaphere/monitoring/ 6.
<EnshlebefaultEventss>false</EnablebefaultEventss
<Configuration:>
<Entry key="FULL MODE" value="FIELDI"/ >
<fCaniguratiDn4
<Attributes>
<Entry key="Identifyingittribute™ wvalus="wpc:ids"/>
</Attributes:
</ Monitor>

Figure 17-32 Modify the CustomerSync_From_bpel.mon file

Note: The file with the .mon suffix does not exist after the migration. It
will be generated after the modification on the BPEL process BPEL
when you build the project. Make sure that this step is performed after
step 5.

17.2.4 Work-around for dynamic relationship

After the migration, dynamic relationships do not work because of differences in
the transaction management approaches between WebSphere InterChange
Server and WebSphere Process Server. In WebSphere Process Server, the
transactions are managed by the underlying WebSphere Application Server.
WebSphere InterChange Server does not have this capability. Because of this
key difference, you must modify the stored procedures that manage the dynamic
relationship tables so that there are no explicit commits or rollbacks when the
tables are used with WebSphere Process Server.

In this specific scenario, we have one dynamic relationship, Customer, which
uses three stored procedures. You only need to modify two of them:
MQDLCUST_RELATIONSHIP_SP and JDBCCUST_RELATIONSHIP_SP.
These stored procedures have one rollback statement and one commit
statement each.

By using the DB2 Development Center, modify the stored procedures by either
commenting out or removing the rollback and commit statements:

1. Launch the DB2 Development Center. Select Start - Programs — IBM
DB2 — Development Tools — Development Center. The stored procedure
wizard automatically launches.

2. In the Development Center Launchpad window (Figure 17-33 on page 468),
click Create Project.
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£ 4 Development Center Launchpad

Figure 17-33 DB2 Development Center: Launchpad for the stored procedure
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3. In the Open Project window (Figure 17-34), select a project name. Use the
default value of Projectl if it does not already exist. Click OK.

DB2 Development Center

[y

Exi=ting |

Specify a new project name and project path in the folloving fields.

Project name IProject'I | |

Project path IC:DocumBMS ahd SeftingsWdminiztratoribpplication DataIBMOB2DCProjects'Praject1 | |

Ok I Cancel Help

Figure 17-34 DBZ2 Development Center: Creating a project
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4. In the Development Center Launchpad window (Figure 17-35), click Add
Connection.

Development Center Launchpad
Wielcome to the IBM DE2 Development Center

to that database.

L2 sadcomnection | 4 Click Add Connection.

Database connection

Create Project [ext, you need to connectto a database so thatyou can build the stored procedure or user-defined function (UDF)

3. Creste Ohject 2. Follow the steps in the Add Database Connection wizard to create a connection to 2 database.

Stored procedure

[ Do nat shaw this again

Figure 17-35 DB2 Development Center: Add Connection
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5. In the Add Database Connection Wizard window (Figure 17-36), in the
Connection Type pane, select Online. Click Next.

.4 Add Database Connection Wizard - ICSREPOS

[1. Connection Type Connection Type

2. Connection Thiz wizard helpz you to add a database connection. Select Onling to access the database now, of select Offline if you do
3. Options not need to access the databaze now.
4. SutntriEty

" Offline

(A |
5

el

ezt p I Firist Cancel

Figure 17-36 DB2 Development Center: Connection Type
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6. In the Connection Wizard window (Figure 17-37), in the Connection pane,
provide the connection details for the database. Click Finish, and close the

connection wizard.

&4 Add Database Connection Wizard - ICSREPDS

1. Connection Type

2. Connection
3. Options

4. Summary

Connection
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-
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%k ek ok

4 Back | hlext b I
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Figure 17-37 DB2 Development Center: Connection
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7. With the project now visible in the Project View (Figure 17-38), right-click
Stored Procedures, and select Import.

. DB2 Development Center
Project File Edit Debuy Selected  “Wiew  Toolz  Help

BEEEEEEE LR N AT
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S = aTe
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@2+ R MAKBO &> 4% % %% 16
Objects | =]
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Figure 17-38 DBZ2 Development Center: Project created
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8. In the Import window (Figure 17-39), select Database and Stored
Procedure, and click OK.

#+DBZ Development Center
Project File Edit Debuy  Selected  “iew  Toolz  Help

EEEEEEE LR T X Tk

Praoject Wiew
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Figure 17-39 DB2 Development Center: Importing stored procedures
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9. In the Source Database pane of the Import Wizard window (Figure 17-40),
select the source database from the list. Click Next.

Import Wizard

"1_. Source Dat...
2. Fitter

3. Ohjects

4. Options

5. BUMMEY

Source Database

This wizard helps you import okjects such 55 stored procedures ahd user-defined fuhctions from & database. Specify the sliss
ahd login information for the source databaze. The target database iz your current connection.

~Diatat

Database IICSREPOS

Comments I

Host farme I

Piatt AurkEr I

Location(URL) figke:ohZ:ICSREPOS

Driver class |cow|.ibm.dbz.jdbc.app.DBQDrwer

User information

[~ Use your current user 1D and password

UssrlD | schiistrator

Password I [eT—

=

Mext b I Firnzt

Cancel

Figure 17-40 DB2 Development Center: Specifying the source database
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10.In the Filter pane of the Import Wizard window (Figure 17-41), accept the
defaults, and click Next.

# Import Wizard

1. Source Dat.. Filter

2. Fiiter Specifty whether you wvant to use a fiter to limit the objects that you can impart. Use a space to separate multiple values in your
3. Ohjects fitter criteria.

L ]
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—0O0
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<
:

4 Back J Mext b I Eirishy Cancel

Figure 17-41 DB2 Development Center: Providing the filter details
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11.In the Objects pane of the Import Wizard window (Figure 17-42), under the
Available heading, select the two dynamic relationship stored procedures
username.SAPORDER_RELATIONSHIP_SP and

username.PSFTCUST_RELATIONSHIP_SP to modify. Click > to move
them to the Selected pane. Then, click Finish.

£ Import Wizard

1. Source Dat... | Objects

2. Fitter Select the objects that you want ta impart from the database.

3. Ohjects

4. Options Available Selected
DEZADMIN CUSTOMER_1_0_0_SP

5.5 it =

AL DE2ADMIN CUSTOMER_SAPORDER_SP

DE2ADMIN JDECCUST _RELATIOMNSHIP_SP B
DEZ2ADMIN MODLCUST _RELATIONSHIP_SP

CE2ZADMM.STATE 1 0.0 _SP

CE2ADMMN STATE_STATECD_SP
CE2ZADMMN STATE_STATEMNM_SP

==

4 Back | Mext k | Finizh | Cancel |

Figure 17-42 DB2 Development Center: Selecting the stored procedures that you want to modify
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12.In the DB2 Development Center window (Figure 17-43), double-click a stored
procedure to open it in the Editor View. Comment out the Rollback and
Commit statements in the stored procedure. There is only one rollback
statement and one commit statement in each stored procedure. Click the
build icon in the Editor View. Click Yes if you see a message window.

=[5 IcsRePos
El = Stared Procedures

------ §Q§ DEZADMIMN SAPORDER_RELATIONSHIP_SP

------ §Q§ DE2ADMIM PSFTCUST _RELATIONSHIP _SP
b (23 User-Defined Functions

_‘I I' 20

ICSREPOS DE2AL

ROP SPECIFIC P
220N S AP ON
B2 20N S AP O

Messages I e

W' SUCCEsE

 Success  [Check SAPORDER_RELATIO... [

Save Project

l
!
|

- s -
Bae «Br ®an®o P
e W el W,
Objects|DB2ADMIN.SAPOr...ﬂ Routines lSAPOrder_Relati... LI
| Row 21 Column 17 Insert
BEGIN
SET werrc = SQLCODE:
SET werrm='~A DEZ Exception Occurred. op=' || charivopey
'zgleoode="' || ETRIM(CHAR (verrc));
SET wresult=woperation;
-- ROLLEBACE;
ENL 2
Kl

Figure 17-43 DBZ2 Development Center: Opening a stored procedure that you want to
modify in the Editor View

17.2.5 Running a Jython script and modifying JDBC data sources

For WebSphere InterChange Server artifacts that have no corresponding
artifacts in WebSphere Process Server, a Jython script is generated during the
migration. For this scenario, the Jython script that is generated has references to
relationships. You must run this script by using the wsadmin command to create
WebSphere Process Server configuration definitions that correspond to the
original WebSphere InterChange Server artifacts.
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Saving and applying changes: In the following steps, apply and save every
change that you make in the administrative console.

Follow these steps to run the Jython script and modify the JDBC data sources:

1. Switch your perspective in WebSphere Integration Developer (Figure 17-44).

Fi1le Edit Hawigate

P OE . « e

L = Kg v{. T q

B Buszinesz Inte £ TS Phyzical Re
e #e &

Integration Solutions

Click to add an integration selution. |
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i CHYAP SaPAdapter Tx
8 CHYES PeopleSoft
ig DataSyneScenariolibrary

',g SAPConnector
=) ShPIMS_To_FSFT_CustomerSync

-

Search Froject Windew Help

Hew Window

Open Ferspectiwve

Show View

Customize Ferszpectiwe. ..

Sawe Perszpective A=, ..
Re=zet Ferspectiws. ..
Close Ferspectiwe

Close A1l Ferspectiwves
Fawigation

Freferences

CPyEnild Activities

B Businezz Integration
E Conzole

EE Outline

. Phyzical Resources
21 Froblems

[ Properties

mi References

5 Server Logs

4l Servers

¥ Tasks

B TCP/IP Momi tor

? Yiszual Snippets

Other. ..

plt+ShifttE, C
plt+Ehifitg, 0

plt+Ehift+Q, X

Alt+Shift+d, g

Figure 17-44 Switching perspectives

Chapter 17. Data synchronization scenario with application adapters

479



2. Select Java.

The Jython script InstallAdministrativeObjects.py is placed under the library
project, DataSyncScenarioLibrary, in this scenario (Figure 17-45). The
generated Jython script is self-explanatory and contains details about how to
run the file.

= ','7‘] DataSyncScenariolibrary

#- (default package)
E} com. ibm. websphere. crossworlds. _2002. mapschem
E} com. ibm. websphere. crossworlds. _2002. mapschem
E} com. ibm. websphere. crossworlds. _2002. mapschem
E} com. ibm. websphere. crossworlds. _2002. mapschem
E} com. ibm. websphere. crossworlds. _2002. mapschem
E} com. ibm. websphere. crossworlds. _2002. mapschem
E} com. ibm. websphere. crossworlds. _2002. mapschem
E} com. ibm. websphere. crossworlds. _2002. mapschem
[ genfsre
+-B8, JRE System Library [WebSphere Frocess Server
=, WebSphere Process Serwer .2 [WebSphere Fro
= gen
= META-IHF
5 Customer_To_PSFTCustomerCI_BG_Map. map
5 Customer_To_FSFTCustomerCl. map
5 Customer_To_SAPOr ders05_EG_Map. map
5 Customer_To_SAFOrders0S. map
"::l Customer. rel
LTJ Customer. xsd
® CustomerEG. wadl
LTJ CustomerEG. x=d
LTJ CustomerBGContainer. x=d
“py InstallhdministrativeObjects. py @
5} PEFTCustomerCI_To_Customer_BG Map. map
_5| PEFTCustomerCI_To_Customer. map
LTJ sap_idoccontrol. xsd
LTJ sap_idoccontrolBG x=d

LTJ zap_idocecontrolBGContainer. xsd

Figure 17-45 Jython script

m

m

m

3. Switch back to the Business Integration perspective to start the embedded
instance of WebSphere Process Server. Under the Servers tab, right-click
the server instance, and select Start.

4. Run the Jython script by using the following command from the bin folder of
the WebSphere Process Server installation. Modify the file path if your
workspace location is different:

C:\IBM\WID62\pf\wps\bin> wsadmin -lang jython -f
C:\DataSyncScenariolorkspace\DataSyncScenarioLibrary\InstallAdminist
rativeObjects.py

Running this script creates a new JDBC provider and corresponding data
sources that are necessary for relationships that are being used in the
WebSphere InterChange Server project.
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5. Click WBI 6.0 Migration DB2 Universal JDBC Driver Provider to open it
(Figure 17-46). The new DB2 JDBC provider is created in the cell scope.

?& MQDLConneckar - Assembly Diagram

Integrated Solutions Console
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| View: [All tasks

=l
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Guided Activities
Servers
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El Resources
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JDBC Providers

Data scurces
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emote Artifacts
URL

Resource Environment
Security
Environment
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Failed Event Manager
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Commeon Base Event Browser

WebSphere Business Integration Adapters

Data sources [WebSphers Application Server
v4)

Sources

B Messages

B} vour workspace has been auto-refreshed from the master configuration. You can

disable suto-refresh in your user preferences.

JDEC providers

Use this page to edit properties of a JDEC provider. The JDEC provider object encapsulates the spacific JDBC driver
implementation class for access to the specific vendor database of your environment. Learn more about this task in a
guided activity. A guided activity provides a list of task steps and more general information about the topic.

B Scope: =All scopes

Scope specifies the level at which the resource definition is visible. For detailed information on what

scope is and how it works, see the scope settings helo

[All scopes

Preferences

Mew Delate

bk | (42!
T E

Select| Name 2

I— Derby JDBC Provider

Derby JDBC Provider (X4

VEI 6.0 Migration DBZ2 Universal

=

Scope

Node=widNode,Server=serverl
Node=widNode
MNode=widNode Server=serveri

Cell=vidCell

r
[l Event Derby JDBC Provider
-

JDBC Driver Provider (XA

Help | Logout

Description

Derby embedded non-XA JDBC
Provider

JDEC Provider for WPS/WESB

Derby JDBC Provider (XA) for the
Event Server

XA DBZ Universal JDEC Driver-
compliant Provider, Datasources
created under this provider support
the use of XA to perform 2-phase
commit processing. Use of driver
type 2 on WebSphere Application
Server for 2/0S is not supportad for
datasources created under this
provider.

Figure 17-46 JDBC provider created in cell scope
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6. Under Additional Properties, click data sources, and open the Customer
data source (Figure 17-47).

m?& MQDLConnectar - Assembly Diagram |

|t IWiehSphere administrative Consdle for WebSphere Process Server vé.1 |
9

Help | Logout

| View: [All tasks =]
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i tdealind JDBC providers > WBI 6.0 Migration DB2 Universal JDBC Driver Provider (XA) > Data sources

Serverz Use this page to adit the settings of = data source that is associated vith your selected JDBC provider. The data sourcs

object supplies your application with connections for accessing the database. Lezrn more about this task in = guided

Applications activity. A guided activity provides a list of task steps and more general information sbout the topic.

B Resources preferences

enothle New| [ Delete | [ Test connaction Manage state...

Object pool managers
B Ims B[ =)

Peaple directary provider
i e g Select| Name 2 INDT name 3 Scope & Provider Description (| Category &
WebSphere Businzss Integration Acapters - Customer jdbe/whisOmigration/Customer | Call=vwidCell WEI 6.0 WEI 6.0

Bl ioec Migration DBZ | Migration
SRR Universa| JDBC | Datasource
4 i Driver Provider
Dats sources (xA)
ekt (webspher Applicarion Server [ | DE2 Universal | jdbe/DE2 Universal J0BC Cell=vidcell WEI 5.0 DE2 Univarsal
! IDEC Driver XA | Driver XA DataSource Migration DB2 | Driver
Business Integration Data Sources DatsSource Universal JDEC | Datasourcs
Driver Provid
Bl Resource Adapters proiai =
A hi [

SynChionons beans | state jdbe/whisOmigration/State Cell=vidCsll WEI 6.0 WBI 6.0
Cache instances Migration DEZ | Migration
M Universal JDEC | Datasource

Driver Provider
Remste Artifacts (XA)
HRL Total 3

Resource Environment

Figure 17-47 Data source created

7. Under DB2 Universal data source properties (Figure 17-48), make sure that
the Driver type is set to 4.

DB2 Universal data source properties

# Databzse name

|i:srepos

* Driver type
[

Server name

|Icu:a|host

Port number
[s0000

ﬁpplyl ﬂ Reset | Cancel

Figure 17-48 Diriver type
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8. Under Data store helper class name (Figure 17-49), confirm that the correct

helper class is selected, and save the changes.

Data store helper class nama

@ Select a data store helper class

Data store helper classes provided by WebSphere Application Server

DB2 Universal data store helper

DBZ2 for iSeries data store helper

(com.ibm.websphere.rsadapter.DB2UniversalDataStoreH=|par)

(com.ibm.websphere.rsadapter.DB2AS4000ataStoreHelpear)

Figure 17-49 Helper class

9. Under General Properties for JDBC providers (Figure 17-50), set the correct
password for J2C security for the Administrator_Customer and
Administrator_State data source aliases. Save the changes.

‘?& MQDLConneckor - Assembly Diagram |

Integrated Solutions Console

Welcome

| View: |All tasks

=

I;

Welcome
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Bl Resources
Schedulers
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W)

Business Integration Data
Resource Adapters
Asynchronous beans
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WebSphere Business Integration Adapters

Application Server

Sources

IDBC providers

A W

JDEC providers > WEI 6.0 Migration DB2 Universal JDBC Driver Provider (XA) > Data sources > Customer > JAAS -

Help | Logout

i =

12C authentication data > Administrator_Customer

Specifies a list of user identities and passwords for Java(TM) 2 connector security to use.

Configuration

General Properties

#* Alias
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# User ID

[Administrator

#* Password

[sosanansas] |

Description

WEI 6.0 alias for datasource
[ok] [Reset | [ Cancel

Figure 17-50 Setting the correct password for authentication
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10.For the DB2 Universal JDBC Driver XA DataSource data source, set the
Component-managed authentication alias to Administrator_Customer. For
the Database name, type icsrepos, and for the Server name, type Tocalhost
(Figure 17-51).

 admin 1 ‘?& MOQDLConnector - Assembly Diagram

Integrated Solutions Console Welcome

| View: |A|| tasks ;I

welcome
Guided Activities
Servers
[ Applications
Bl Resources
Schedulers
Object peel managers
IMS
People directory provider
Extended messaging provider
WebSphere Business Integration Adapters
Bl ijpeC
JDBC Providers
Data sources

Data sources [WebSphere Application Server
V)

Business Integration Diata Sources
Resource Adapters
Asynchronous beans
Cache instances
Mail
Remote Artifacts
URL
Resource Environment

Security

Envirenment
Integration Applications
System administration
Users and Groups
Manitering and Tuning

Troubleshooting

Service integration

O Specify & user-defined data store helper

Component-managed authentication alias
Component-managed authentication alias
IAdministrator_Customer ;I

Authentication alias for XA recovery

 use component-managed authentication alias
o Specify:

I {nocne) LI

Container-managed authentication

Container-managed authentication alias {deprecated in V6.0, use resource
reference authentication settings instead)

‘ (nonea) ;I

Mapping-configuration alias ({deprecated in V6.0, use resource reference
authentication settings instead)

(none) hal

DB2 Universal data source properties

+ Database name

|i:srep05

#* Driver type
[+

Server name
|Ic:a|h05t

Port number
[50000

Apply | OK| | Reset Cancel

Figure 17-51 XA DataSource properties
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11.Test all data source connections, and verify that they connect successfully as
shown in Figure 17-52.
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Figure 17-52 Data source connection testing

17.2.6 Deployment

After completing the steps to migrate the data synchronization scenario from
WebSphere InterChange Server to WebSphere Integration Developer, the
integration system is ready to be deployed to WebSphere Process Server.

Automatic project build: By default, WebSphere Integration Developer is set
to build projects automatically. If the workspace is not set to build
automatically, run the Clean and Build functions from the Project menu before
deploying the modules.
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To deploy the components:

1. From WebSphere Integration Developer, stop and start the embedded
instance of WebSphere Process Server. Under the Servers tab, right-click
the instance, and select Start (Figure 17-53).

Hew »
Open F3
Show In ALt+Shiftti b
=| Copy Ctrl+C

¥ Delete Delete
Renams Fz

%5 Debuz Ctrltalt+D

) start Ctrltalt+R
Fublish Ctrl+alt+F
Clean. ..

..'I_l 4dd and Bemowe Projects. ..

Monitoring 4

L-_| Create tables and data sowrces

ﬁ_, Yiew and publizh the changesz to the server

Server configuration 4
Universal test client L4
Administration L4
Py Build Activities | Frof  Lawunch r
Ser\'—fer Froperties ALt1Enter
(5.2l febSphere Frocezs Serwer vo.Z &t Localhast CE otopped

Figure 17-53 Starting WebSphere Process Server
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2. Disable the default security settings in WebSphere Process Server to simplify
the deployment and testing of the data synchronization scenario:

a. Launch the WebSphere Process Server administrative console.
Right-click an embedded instance of WebSphere Process Server, and
select Run (Figure 17-54). Log in by using the default administrative user
and password.

Fublish Ctrl+ialt+F

Clean. ..

-.l_[ #dd and Remowe Frojects. ..

Monitoring 4

D Create tables and data sources
Feconnect debug process

ﬁ ¥iew and publish the changes to the serwver

Server configuwration 4
lUniwversal test client 4
fdministration 4 Fun administratiwve console
'_'_:' Build Act Launch 4 HebSphere administration command assist
Serwer Properties . Fun administrative script. ..
WebSpriere rrocess Server o, 2 &1 LOCALROST [ STArTed Synchronized

Figure 17-54 Running the administrative console
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b.

In the left pane, under Security, choose Secure administration,
applications, and infrastructure. In the right pane, clear the Enable
administrative security, Enable application security, and Use Java 2
security to restrict application access to local resources check boxes
(Figure 17-55). Click Apply, and save the changes.
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Manitering and Tuning
Troubleshooting
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uDDI

‘ Security Configuration Wizard I

Help | Logout

Security Configuration Report

Administrative security

(l- Enable sdministrati sa:ur9

Administrative User Roles

Administrative Group Reles

Application security

[T Enable application sacurity

Java 2 security

(l_ Use Java 2 security to restrict application access to local resuur:e;

I™ warmn if applications are granted custom permissions

™ Restrict access to resource suthenticstion data

User account repasitary
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Federated repositories -

Configurs
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Authentication
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= Authentication and Authorization Servic)

Authentication mechanisms and expiration

Custom properties

Figure 17-55 Disabling administrative security
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C.

In the left pane, under Security, select Bus Security. In the right pane,
disable security for all of the buses. Click Apply, and save the changes

(Figure 17-56).
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Figure 17-56 Disabling bus security

d. Log out of the WebSphere Process Server administrative console, and

close the console window.
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e. Open the profile configuration for WebSphere Process Server. From the
Servers tab in WebSphere Integration Developer, right-click the
appropriate WebSphere Process Server instance, and select Open
(Figure 17-57).

E
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Figure 17-57 Opening the profile configuration
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f. Disable the security settings in the profile configuration. Under the
Security section, clear the Security is enabled on this server check box
(Figure 17-58). Close the profile configuration window, and save the

settings.
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Figure 17-58 Disabling profile security
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g. Restart the embedded instance of WebSphere Process Server
(Figure 17-59). From the Servers tab, right-click the instance, and select
Restart.
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Figure 17-59 Restarting the WebSphere Process Server
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3. Deploy the projects in the workspace. From the Servers tab in WebSphere
Integration Developer, right-click the appropriate WebSphere Process Server

instance, and select Add and Remove Projects (Figure 17-60).
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Figure 17-60 Adding projects to WebSphere Process Server
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4. In the Add and Remove Projects window (Figure 17-61), click Add All >> to
add all of the projects in the workspace to the server. Then, click Finish to
initiate the deployment.

Qﬂdd and Remowve Projects @

Add and Remove Projects ‘ ‘

Modify the projects that are configured on the server

Mowe projects to the right to configure them on the serwer
fvailable projects: Configured projects:
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If serwver 15 started, publish changes immediately

(7 l Finizh ] [ Cancel

Figure 17-61 Deploying to WebSphere Process Server

5. Verify that all of the modules are deployed and that they have started
correctly in WebSphere Process Server. Expand the embedded WebSphere
Process Server instance to show all of the deployed modules. After the
deployment has finished, the modules all show a status of Started
(Figure 17-62).
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Figure 17-62 Verifying that all modules started
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6. Before you test the actual applications, ensure that the relationships have
migrated correctly:

a. Restart the embedded instance of WebSphere Process Server. From the

Servers tab, right-click the instance, and select Restart — Start.

After the server is started, open the administrative console. On the
Servers tab, right-click the running server, and select Run administrative
console.

Click Log in. Because security is turned off, there is no need to provide
any user ID.

In the left pane, navigate to Integration Applications — Relationship
Manager — Relationships. The two migrated relationships are displayed
in the right panel (Figure 17-63).

Select the State relationship, and click Query.

[ aduin Console % N

Integrated Solutions Console

Welcome

| view: [All tzsks

= |
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Guidad Activities
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Commen Base Event Browser

System administration

Users and Groups

Menitoring and Tuning

@ Troubleshoating

Service integration

ubDI

Relationship Manager - N

e

ger > Rel

Use this page to view s list of the relationship types in the system and to perform =n action on a selected relationship.

Preferences

Query | | Create | | Details Roll back
bk | e
T
Select Relationship name Display Name & Static 3 Identity 3
[l State State true false
« Customer Customer false trus
Totzl 2

Figure 17-63 Verifying the migrated relationships
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f. In the next window, click OK. If state static relationship data was
populated as a premigration step in Chapter 14, “Preparation for the
technical solutions” on page 279, the query returns one instance as shown
in Figure 17-64. If the query returns no rows, it is possible that the
relationship data is not populated.

Relationship Manager L N wE

Relationship Manager > Relationships > Query Relationship: State > Relationship Instances

Use this page to view a a list of the results from the relationship instance guery and to edit or
petformn an action on a selecked relationzhip instance.

Prafarances

Create

ek | |42
vTE

Select| Relationship instance ID [: Froperty values I:

s et
O |1

Total 1

Figure 17-64 Static relationship instance data in Relationship Manager

7. If relationship data is not populated, download the scripts
(STATE_STATECD_T_InsertScript.sql and
STATE_STATENM_T_InsertScript.sql), as explained in Appendix D,
“Additional material” on page 651, to populate this static relationship. Then,
extract the scripts to the c:\setuptemp folder as explained in Chapter 14,
“Preparation for the technical solutions” on page 279. Execute the scripts by
copying and pasting the content of these files to the DB2 Command Center.

Remember that these scripts only populate the tables. They do not create the
tables. To create these tables, the WebSphere InterChange Server solution
must be deployed to WebSphere InterChange Server successfully. Data can
also be populated by using the version of Relationship Manager that comes
with the WebSphere InterChange Server tools or that is packaged with the
WebSphere Process Server administrative console.

If any other errors occur while querying, you might have missed a migration
step, and the migrated applications will not work.

Important: You must execute the Jython script prior to deploying the
applications to the server for the first time. Also, after deploying the
applications the first time and before testing the relationships as described
previously, remember to restart the server.
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17.3 Testing the end-to-end solution

To perform the end-to-end testing as explained in this section, you must have all
of the required applications deployed and running on WebSphere Process
Server.

Note: Ensure that you have one solution set (applications and adapters)
running at a time and that your messages are not consumed by other adapters
that are polling the same input queue.

To test the end-to-end solution:
1. Start SAP Front-End GUI Tool and log on (Figure 17-65).

SAP Logaon 640

Shorteuts ) Systems |

Diescription Svstemn Descr...-ﬂ Loz on
[}isaperpie. svl.ibm.com

Groups. . .

Server. ..
User-Defined. ..

Change Ttem. ..

AL

4 | | » Delate Item. ..

For help, press Fi |

Figure 17-65 SAP Front-End GUI Tool: Login

2. In the SAP Front-End GUI work panel, enter the transaction code /NWEO2 in
the command field, and press Enter (Figure 17-66 on page 498).
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Figure 17-66 SAP Front-End GUI work panel
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3. In NWEO02, modify the IDoc Created date, and then, click Execution or press
F8 to search the IDoc list (Figure 17-67).
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Logical Message |ta =
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| 47
Figure 17-67 IDoc List
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4. Select one ORDERS IDoc from the IDoc List. Right-click the IDoc, and select
Copy Text (Figure 17-68).

_—
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Figure 17-68 IDoc List: Search result

5. Enter the transaction code /NWE19 in the command field, and press Enter
(Figure 17-69).

=
|Doc Display  Edit Goto Systern Help
&7 | foweld| a0 eE e
SAP
IDocs [numb | || =g
=[] Selected IDocs 000205 l i
< [J Outsound IDocs 000081 | Qutbound |
I [JALEREGQ oono2y  |mm—m—m—
| s B ] Y e ) OUOOOE A IDoc Mum

Figure 17-69 SAP Front-End GUI Tool work panel: Navigate

6. In NWE19, paste the IDoc into the Existing IDoc field, and click Create
(Figure 17-70 on page 501).
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Figure 17-70 Search IDoc

7. Edit the IDoc, and enter the required value (Figure 17-71).

fird

& JEH @a@ SEHE Do HEE @
Test tool for IDoc processing

IE' | Standard inbound || Inbound function module || Inbound file | @

EDIDC  2000000000000073174640 41 THENRY¥QB001LSHEMRY SERVE

E1EDEA1 367

E1EDET4

——E1EDED3

E1EDED4

E1EDEDS

8 E1EDEA1 JAS0N

E1EDK18
Figure 17-71 Edit the IDoc

8. After editing the IDoc, click Standard Outbound Processing to send the
IDoc, and enter the IDoc quantity that you want sent (Figure 17-72 on
page 502).
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Figure 17-72 Send the IDoc

9. In the command field, enter the transaction code /NSM58, and press Enter

(Figure 17-73).
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Figure 17-73 SAP Front-End GUI Tool work panel: Navigate

10.In NSM58, you can find all of the IDocs that you have sent. Right-click one
and select Execute LUW (Figure 17-74 on page 503). Then, the test event
will be sent out, and the WebSphere Adapter for SAP Software inbound

listener will catch the event.
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Figure 17-74 Execute Test Event
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11.To verify the success of the test, check the contents of the PeopleSoft
database and the dynamic relationship participant tables:

Remember: Change the test data for every subsequent test that is run,
especially the customer ID in the case of a create operation.

a. Confirm that the row was created in the PeopleSoft database. Open
PS_WBI_CUSTOMER, PS_WBI_ADDRESS, and PS_WBI_PHONE in
the Oracle Enterprise Manager Console. Then, view the contents of the
table (Figure 17-75).

# Table Editor : "SYSADM"."P5_W| 10| ﬂ'
rﬁ WBI_CUSTOMER_ID ¥ WBI_CUSTOMER_FNAME & WBI_CUSTOMER_LNAME X WBI_CUSTOMER_DOB &
© 367 JASON h
f}? # Table Editor : "SYSADM"."PS_WBI i |u| 1]|
) rﬁ WBI_CUSTOMER_ID & E L WBI_ADDRESS_ID ¥ WBI_ADDRESS_LINE1 ¥ WBI_ADDRESS_LINEZ & i
= 367 02-Apr-2008 12:00:00 AM 367 DONGBEMANG B
S
p @ : - =
. r
) & WBI_CUSTOMER_ID & EFFDT & WBI_ADDRESS_ID £ WBI_PHOMNE_ID % WWBI_PHOME_NUMBER £ WBI_|
B +4 367 02-Apr-2008 12:00:00 AM 367 367 82450000
il
A=
=5

Figure 17-75 Opening and viewing the PS_WBI_CUSTOMER, PS_WBI_ADDRESS, and PS_WBI_PHONE
data

b. Confirm that the identity relationship instances are recorded properly:
i. Run the administrative console and log in.

i. Navigate to Integration Applications — Relationship Manager. In
the right pane, select Relationships. See Figure 17-76 on page 505.
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Figure 17-76 Selecting Relationship Manager in the administrative console
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iii. In the Relationships pane (Figure 17-77), select Customer, and click
Query.

Relationship Manager V=

Relationship Manager > Relationships

Use this page to view a list of the relationship types in the system and to
perform an action on a selected relationship.

Preferences

IQueryI | Create | | Details | | Roll back

v

o Display Name 2 Static ;| Identity J:

Select | Relationship name o b

State State true false

Customer Customer | falze true

Figure 17-77 Querying the customer relationship

iv. Confirm that the Logical state is set to All, and click OK (Figure 17-78).

Relationship Manager 7=

Realationship Manager > Relationships > Query Relationship: Customer

Use this page to perform relationship-based instance queries. Each tab represents a different query
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o Inactive
% an

Cancel

-

Figure 17-78 Querying all of the existing customer relationship instances
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v. ldentify the generic CustomerID that is used in the console while the
business process executed, and select the Relationship instance ID
that corresponds to the generic CustomerlD (Figure 17-79).

Relationship Manager

o rE

Relationship Manager > Relationships >» Query Relationship: Customer > Relationship Instances

Use thiz page to view a a list of the results from the relationzhip instance query and to edit or
perform an action on a selected relationship instance.

Freferences

Dretails I Create Delete

haad | i
R

Select| Relationzhip instance ID Property values
@ |34

Taotal 1

Figure 17-79 Selecting the Relationship instance ID created in the test run

vi. Confirm that the SAPOrder role Key Attribute ID is set to the original
test data value of 367, which is submitted by the SAP Front-End GUI
Tool, as shown in Figure 17-80 on page 508. Also, confirm that the
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508

PSFTCust role Key Attribute CUSTOMERID is set to the value that was
created in the PS_WBI_CUSTOMER table. The table is shown in
Figure 17-75 on page 504.

Relationship Manager i

Relationship Manager > Relationships > Query Relationship: Customer > Relationship Instances >
Relationship Instance: 34

Use thiz page to view detailad information for the selacted relationship instance and to edit or
perform an action on the relationzhip instance,
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Relationzhip nams
|http s/ fwww. ibrn. corniwebspherescrossworlds/ 2002/ RelScharmas/ Custorner/ Custorner |

Relationship instance ID
24 |

Property values
Mo properties defined

Role Instances
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Select iz Logical State Key Attributes Property ¥alues
Create
SAPOrder
Select ID Logical State Key Attributes Property Yalues
@ 1 Auckive Durnrny_kep=367
Create | Celete
P5FTCust
Select | ID | Logical State Key Attributes Property Values
@ 1 Active wBI_CUSTOMER_ID=3&67. 000000

Figure 17-80 Dynamic relationship instance data in Relationship Manager

Note: A valid CustomerlD value is required to create a customer in
the data synchronization scenario. In addition, the value must be
unique. So, subsequent tests must use different CustomerID values.
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17.4 Conclusion

In this chapter, we illustrated a step-by-step migration of a data synchronization
solution. The migrated WebSphere InterChange Server solution involved two
adapters for back-end connectivity. The migration started by using the
WebSphere Integration Developer Migration Wizard to get the project working as
is in a WebSphere Process Server environment.

We also performed an end-to-end test to check the functionality of the migrated
components after each step.
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18

Customize and enhance the
solutions

In this chapter, we present various ways to enhance a WebSphere Process
Server solution coming from a WebSphere InterChange Server solution that was
migrated with standard tools. We describe various options that add value to the
migrated solution, either by providing new capabilities or raising the quality and
the maintainability of the solution. We include the following sections:

» 18.1, “Enhanced error handling” on page 512
» 18.2, “Enhanced routing capability” on page 535
» 18.3, “Enhanced migration for artifacts designed visually” on page 551

Note: This chapter assumes the reader is already used to the standard
migration tools and is acquainted with WebSphere InterChange Server,
WebSphere Process Server concepts, and WebSphere Integration Developer
tools. We recommend that you read Chapter 9, “Migration implementation
approach” on page 151 in advance, because it provides useful context
information for the present chapter.
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18.1 Enhanced error handling

In this scenario, we demonstrate how to implement enhanced error handling in
WebSphere Process Server, using Human Tasks. Human Tasks are an
extremely efficient way to get the business users directly involved in the process
execution. The purpose of this example is to enhance the migrated process so
that the business users can take ownership of the functional error management.
This way, the business can react more quickly than before to process issues,
which adds value to the integration solution.

For the testing and validation, we assume that the WebSphere Process Server is
your current working environment. We also assume that the corresponding
databases, message queues, and adapters to run the scenario are installed and
configured correctly.

For more information, see Part 2, “Migration implementation concepts” on
page 71, for an overall discussion about the available options for migration
implementation. In addition, see Part 3, “Migration tooling” on page 177, for
detailed information about the standard migration tools, and see Part 4,
“End-to-end technical solutions” on page 277, which illustrates the migration of
individual artifacts.

We include the following sections:

» 18.1.1, “Target environment” on page 512
» 18.1.2, “Error handling example” on page 513

18.1.1 Target environment

512

In this section, we list the various software products that are involved in this
example. Table 18-1 on page 513 lists the software products and minimal
versions that are required to demonstrate the example in this chapter. It also
indicates the products that are installed in the target environment.
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Table 18-1 Software versions used

Software Version
WebSphere Integration Developer 6.2
WebSphere Process Server 6.2

WebSphere MQ

6.0.2 Fix Pack 2

WebSphere InterChange Server

4.3.0 Fix Pack 5

DB2 8.1.14.292
WebSphere Business Integration Adapter Framework 2.6.0.11
WebSphere Business Integration Adapter JText 5.6.5
WebSphere Business Integration Adapter JDBC 2.6.9
WebSphere Business Integration Adapter WebSphere MQ | 2.8.2
WebSphere Business Integration Adapter Web Services 347

XML DataHandler 2.7.0

18.1.2 Error handling example

WebSphere Process Server provides a richer set of functionalities to implement
integration patterns, compared to WebSphere InterChange Server. WebSphere
Process Server consists of various powerful components, such as WebSphere
Application Server, Service Integration Bus, Service Component Architecture

(SCA), and business process choreography engine. As a result, you can

implement a more powerful error handling mechanism in WebSphere Process

Server.

In WebSphere Process Server, if an error occurs in an asynchronous service
invocation, the failed service request message is persisted. It can be persisted in
three separate destinations, depending on where the error occurs:

» Messaging-based dead letter queues

A messaging-based dead letter queue can happen if a Java Message Service
(JMS) binding is used. The failed service request message is then stored in
the internal messaging layer (Service Integration Bus). A user, with a strong
IT profile typically, can view the message in the Service Integration Bus and

replay it using a dedicated tool.
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» Failed event

A failed event can happen if an error occurs in an asynchronous service
invocation between two SCA components. The failed service request
message is then stored in specific tables, similar to the work-in-progress
tables of WebSphere InterChange Server. The WebSphere Process Server
component, Failed Event Manager, manages failed request messages. With
this component, users can view, modify, and resubmit them. You can find
Failed Event Manager in the administrative console of WebSphere Process
Server. This console is still targeted for IT profiles.

» Business process instances in a failed state

Business process instances in a failed state can happen if an error occurs in
the execution of a long running business process. In this case, the failed
service request message is stored in the Business Process Choreographer
component. It can be resubmitted at the process instance or process activity
level. The Business Process Choreographer Explorer is a console that can be
used by both IT and Business profiles.

These error management facilities are provided in WebSphere Process Server.
You can use them to manage errors (service requests) after they have failed
because errors occurred during their execution. In Business Process
Choreographer, you can handle the errors just in time, so that the service
request does not fail.

In addition to the functionality of persisting and resubmitting failed service
request messages, Business Process Choreographer provides the functionality,
the fault handler, to handle errors that occurred in business process execution.
The fault handlers can be defined in a business process for service invoke
activities, scopes, and even the whole process. They can catch faults that are
thrown in the scope in which they are defined. If a fault is caught and handled by
a fault handler, the process flow can proceed with its normal activities, starting
from the return point of the fault handler.

In the example, we demonstrate how to use the fault handler in a business
process to implement enhanced error handling after migrating from WebSphere
InterChange Server to WebSphere Process Server. We start from the data
access scenario that was described in Chapter 15, “Data access scenario with
technology adapters” on page 293, and we illustrate how to enhance it with a
functional error handling mechanism using Human Tasks.
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Here is a reminder about the data access scenario. It is a functional
implementation of the typical data access pattern that is implemented in
WebSphere InterChange Server. This scenario is restricted to two
collaborations: CreateCustomerCollab and RetrieveCustomerCollab:

» The Create Customer Collaboration (CreateCustomerCollab) exposes a

single inbound port (FromCreate) and two outbound ports (ToOMQXML and

ToJDBC). The ports are bound to instances of the WebSphere Business
Integration Adapter for Web services, WebSphere Business Integration

Adapter for WebSphere MQ, and WebSphere Business Integration Adapter

for JDBC, as illustrated in Figure 18-1.

IDBCConnector

A4

TolDBC

CuskarnerCreake

EDBCConnector

MCMLConneckor

A4

ToMOXML reateCustomerColla FromCreate ebServicesConnect:
=] i — =] 4
CrskomerCreate CrsknmerCreate

Figure 18-1 Create Customer Collaboration flow diagram

» The Retrieve Customer Collaboration (RetrieveCustomerCollab) exposes a

single inbound port (FromRetrieve) and a single outbound port (ToJDBC).
The ports are bound to instances of the WebSphere Business Integration
Adapter for Web services and the WebSphere Business Integration Adapter

for JDBC, as illustrated in Figure 18-2.

IDBCConnectar
4

ToJDEC trieveCustomerCall, FromRetrisve ebServicesConnech
CnstomerBebriewve CustomerRebrieve

Figure 18-2 Retrieve Customer Collaboration flow diagram

When migrating the data access scenario from WebSphere InterChange Server
to WebSphere Process Server and upgrading WebSphere Business Integration

Adapter for JDBC to WebSphere Adapter for JDBC, the collaborations are
converted in the following way to business processes by using the migration
tools:

» CreateCustomerCollab to CreateCustomerCollab_FromCreate
» RetrieveCustomerCollab to RetrieveCustomerCollab_FromRetrieve
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Our enhanced error handling mechanism example is going to be implemented in
the RetrieveCustomerCollab_FromRetrieve business process (Figure 18-3 on
page 517). In this process, the ToJDBC.Retrieve service invocation activity calls
the WebSphere Adapter for JDBC. If the customerID attribute of the input
business object equals the customerID column of a row in the DB2 database
table, that row is retrieved. Otherwise, a fault is thrown out.
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Figure 18-3 RetrieveCustomerCollab_FromRetrieve business process diagram
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Enhanced error management

A fault handler is added to ToJDBC.Retrieve. If a fault is caught by this handler, it
creates a new HumanTask. A business user with the correct credentials can
claim this task in Business Process Choreographer Explorer. After claiming the
task, the user can immediately check to see if the problem is caused by incorrect
input data in the request. If it is, the business user can enter the correct data
(customerlD attribute in this example) and resubmit the request by completing
the HumanTask. If the reason is more technical, the business user can request
help from an IT user (to investigate the server’s log file typically). After the root
technical issue is solved (the database was temporarily unavailable, for
example), the business user can resubmit the request by completing the
HumanTask.

Note: Our example is obviously fictional, but its purpose is to show how you
can add Human Tasks to an existing process to give control to business
users. We chose the RetrieveCustomerCollab, because it was a simple
collaboration to test because it is exposed as a Web service. We list the major
reasons that this example is unrealistic:

» The process is triggered by a synchronous request-reply interaction (Web
service). In the case of an error, the request is blocked until the business
user completes the Human Task. This approach is unacceptable in a real
scenario. To improve this example, you can add a time-out to provide
better control; however, our example does not include a time-out.

» The business user is allowed to change the faulty customerID, which is not
a functional error handling scenario. Again, our major purpose is to
demonstrate that a business user can be alerted easily when incorrect or
wrong data has been sent to the system (creation of a Human Task and a
work item) and also that the business user can quickly and easily react to
this problem (by completing the work item).

Figure 18-4 on page 519 illustrates our example.
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> To JDBC.Retrieve

v

Exception throw out?

>

Create Go to
HumanTask _ next step

L

User resubmits the input data again
by finishing the HumanTask

Figure 18-4 Fault handler on TOJDBC.Retrieve

Preparation

We assume that you have already migrated the data access scenario from
WebSphere InterChange Server to WebSphere Process Server by following the
instructions in 15.2, “Implementation” on page 295.

Development
Follow these steps to implement our enhanced error handling:

1.

From the Business Integration view in WebSphere Integration Developer,
expand the RetrieveCustomerCollab module, and open the associated
assembly diagram.

In the RetrieveCustomerCollab assembly diagram, double-click the
RetrieveCustomerCollab_FromRetrieve business process to open it as
shown in Figure 18-3 on page 517.

Note: If the RetrieveCustomerCollab_FromRetrieve business process
does not look as shown Figure 18-3, right-click the canvas and select
Expand All Activities. If it still looks different with overlapping lines,
right-click the canvas again, and select Align Parallel Activities Contents
Automatically.

On the canvas of the RetrieveCustomerCollab_FromRetrieve Business
Process Editor, select Variables, and click Add Variable.
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4. In the Add Variable window (Figure 18-5), in the Name field, type JDBCFault,
and for Matching data types, select boolean. Click OK.

4= Add Yariable ]

Marne:

| JDBCFaUl

Filker by tvpe, namespace, or file (7 = any character, * = any String):

|* New. ..

Matching data types:

L4 anySimpleType -
(3 anyType
I:l anylIRI
LL_L',baseEv‘IBinary
boolean
LL_L', )
I:I CustornerCreate
CustnmerCreateBG
I:I CustornerRetrieve
CustnmerRetrieveBG
I:l date
CidateTime Ll

Qualifier:

I:",http:,l',l'www.w3.org,|'2EIEII,I'XMLSchema - xsdiboolean

Figure 18-5 Adding the JDBCFault variable

5. Repeat step 3 on page 519. In the Name field, type HTMRetrieveCustomerBG,
and for Matching data types, select CustomerRetrieveBG. Click OK.

6. Repeat step 3 on page 519. In the Name field, type FaultDescription, and
for Matching data types, select string. Click OK.

7. Inthe Business Process Editor, click the While Loop icon on the Palette, and
then, click the connection between UNNAMED_ACTIVITY_6 and
ToJDBC.Retrieve. The WhileLoop activity is added as shown in Figure 18-6
on page 521.
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1

= Sequence

[Zh UNWAMED ACTIVITT &

(= WhileLoop

@ ToJDBC. Retrieve

Figure 18-6 Adding the WhileLoop activity

8. In the Business Process Editor, click the WhileLoop activity. In the Properties
view, click the Details tab. For Expression Language and Expression Type,
select Java.

9. If the Question window (Figure 18-7) opens, click Yes.

9 By chanaing the type of the snippet you will lose any changes vou have made
o H to the existing snippet, Would vou like bo continuer
Choose "es' ko compose a snippet of the type wou just selected, otherwise
choose "Mo' ko retain the snippek of the existing type,

[ Do not ask me this again.

Figure 18-7 Question window prompting to change the type of snippet

10.1n the Details window, enter the Java snippet as shown in Example 18-1.

Example 18-1 WhileLoop snippet

return JDBCFault;

11.In the Business Process Editor, drag the ToJDBC.Retrieve invoke activity to
the WhileLoop.

12.In the Business Process Editor, click the Snippet icon on the Palette, and
then, click the connection between UNNAMED_ACTIVITY_6 and
WhileLoop. The snippet activity is added.

13.1n the Business Process Editor, click the snippet that you have added.
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14.1n the Properties view:

a. Click the Description tab.

b. Modify the snippet name and the display name to setJDBCFault.
c. Click the Details tab.

d. For the Implementation type, select Java.

15.If the Question window opens, click Yes.
16.In the text area, enter the Java code that is shown in Example 18-2.

Example 18-2 setJDBCFault snippet

JDBCFault = true;

17.1n the Business Process Editor, click the Snippet icon on the Palette, and
then click the connection between ToJDBC.Retrieve and WhileLoop. The
shippet activity is added.

18.1n the Business Process Editor, click the snippet that you have added.
19.1n the Properties view:

a. Click the Description tab.

b. Modify the snippet name and display name to ClearJDBCFault.
c. Click the Details tab.

d. For the Implementation type, select Java.

20.1f the Question window opens, click Yes.
21.In the text area, enter the Java code that is shown in Example 18-3.

Example 18-3 clearJDBCFault snippet

JDBCFault = false;
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22.In the Business Process Editor, click the ToJDBC.Retrieve invoke activity,
and click Add Fault Handler as shown in Figure 18-8. The default fault
handler is WICSFault.

1

= Sequence

[ UHHAMED ACTIVITY 6
[# setTDECFault

(=4 WhileLoop

[ ClearTDECFault
, 8 &
@ ToJDBC. Retriewe
= Add a Fault Handler|

|
Figure 18-8 Adding a fault handler

23.1n the Business Integration view, under the RetrieveCustomerCollab module,
right-click Interfaces, and select New — Interface.

24.In the New Interface window, in the Name field, type HTMInterface, and then,
click Finish.

25.In the Interface Editor, click Add Request Response Operation.

26.When you see Operation1 with input1 and outputt, right-click operation1,
and select Add Input.
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27.When Input2 is displayed, make the following changes:

a. Change the name of input1 to InputData and the message type of input1
to CustomerRetrieveBG.

b. Change the name of input2 to ExceptionMessage and the message type of
input2 to string.

c. Change the name of output1 to OutputData and the message type of
output1 to CustomerRetrieveBG.

Figure 18-9 shows the HTMinterface.

~Operations %-_? %-_}| # I g |

Operations and their parameters

| Mame Tvpe - N

v%ﬁoperationl
InputData CustornerRetrieveBa
L1 Input(s —
putls) ExceptionMessage skring
[E Oukput(s) OutputData CuskomerRetrievebe

Figure 18-9 HTMinterface

28.In the Business Process Editor, click the Assign icon on the Palette, and
then, click WICSFault activity. The assign activity is added.

29.In the Business Process Editor, click the assign activity that you created.

30.In the Properties view, click the Details tab and change the Assign From and
Assign To data objects as shown in Figure 18-10.

Build Activities Prnhlemﬂfervers Console = =0
Description = Assign - Assign
Details
P — [ assian From = [ assign To I
ErET=T N | TolDBCBusOb)_var CustamerRetrieveba = HTMRetrieveCustomerBG
Event Manitor R WICSFaultWariable WICSFault description & | = FaultDescription

- Global Event Settings
T

Figure 18-10 Changing the Assign From and Assign To properties

31.In the Business Process Editor, click the Human Task activity icon on the

Palette, and then, click the Assign activity that you created. The HumanTask
activity is added.

32.In the Interface Selection window, select HTMInterface, and click OK. A
Human Task called RetrieveCustomer_FromRetrieveTaskl is created, and the
editor window opens automatically.

33.In the Business Process Editor, click the HumanTask activity that you have
created.
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34.In the Properties view, click the Details tab, and select Use data type
variables mapping. Set the InputData and OutputData variables to
HTMRetrieveCustomerBG. Set the ExceptionMessage variable to
FaultDescription.

35.In the Business Process Editor, click the Assign icon on Palette, and then,
click the HumanTask activity that you created previously. An assign activity
called Assignl is added.

36.In the Business Process Editor, click the Assign1 activity that you created. In
the Properties view, click the Details tab, and change the Assign From and
Assign To data objects as shown in Figure 18-11.

Build Activities Problerns | Servers |

Description = Assign - Assignl

[Details N B
Server Assign From o | Assign To
Enviranment HTMRetrieveCustomerBa =3 TolDBECBUsOh]_var CustomerRetricveba |

Figure 18-11 Assigning from HTMRetrieveCustomerBG to ToJDBCBusObj_var CustomerRetrieveBG

37.In the Business Process Editor, click the Snippet icon on the Palette, and
then, click the Assigni activity. A snippet activity is added.

38.In the Business Process Editor, click the snippet that you have added.
39.1n the Properties view:

a. Click the Description tab.

b. Modify the snippet name and the display name to setJDBCFault1.
c. Click the Details tab.

d. For the Implementation type, select Java.

40.1f the Question window opens, click Yes.
41.In the text area, type the Java code that is shown in Example 18-4.

Example 18-4 setJDBCFault1 snippet
JDBCFault = true;

42.In the Business Process Editor, click the canvas outside of the process
boundary.

43.0n the Details tab of the Properties view, make sure that the Process is
long-running check box is selected.
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Descrlptlnn

Implementation

Details . ~

44.In the Assembly Diagram Editor, click the interface icon of the
RetrieveCustomerCollab_FromRetrieve process (Figure 18-12).

1 ——Palette —

Ty & EL %

nbly Diagram X

Q RetrieveCustormer_FromRetrieve

| (T) HTMInter

|~ Favorites

|~ Components

'-Té, Untyped Camponen

-
|~ Cutbound Adapters

4

|~ Inbound Adapters

Kl

1.1
% RetrisveCustomerCollab_FromRetrisve
1.1

Description

Euild Activities | = Froperties £3

2 Component: RetrieveCustomerCollab_FromRetrieve (Process)

Problems | Servers |

Deetails

Implementation

EI (_(\E) Inkerfaces
C’ Execute_PortType
[ :._:' FramR.etrieve_Input_PortType
&% ToIDBC_Input_PortType
-t References
|:| FromR.etrieve_Output
&2 ToIDBC_output

Details | Qualifiers | Event Monitor |

Properties

Figure 18-12 RetrieveCustomerCollab_FromRetrieve process interface

45.Click the Execute_PortType interface. Click the Qualifiers tab on the right
and select Join transaction. Check the Value, which needs to be False

(Figure 18-13).

Build Activities Prnhlems Servers

2 Component: RetrieveCustomerCollab_FromRetrieve (Process)

EI%) Interfaces
'1159 Execute_PortTvpe

+ :.i:' FromRetrieve_Input_PortType

- @D ToIDBC_Input_Por
B2-IE] references

+ @ FromRetriesve_Outpuk

#-[E3 ToIDBC_Output

(| Details lQuaIiFiers] Ewent Monitor |

tType . gJoin kransaction

Quality of Service (Q05) Qualifiers

Delete

orvertide

Yalue:

Properties of Qualifier Join transaction

| 4

Figure 18-13 Execute_PortType interface
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46.Repeat step 45 on page 526 to check the interfaces
FromRetrieve_Input_PortType and ToJDBC_Input_PortType.

47.Make sure that the modified part of the RetrieveCustomer_FromRetrieve
process looks as shown in Figure 18-14.

Note: If your process diagram looks different, drag the activities to match
what is shown in Figure 18-14.

+

= Sequence

[ VHHAMED ACTIVITY 6
[# setTDECFault

(= WhileLoop

[ ClearTDECFault

X
<§> ToJDEC. Retriewve X

|# WICSFanlt
= As=zigzn
<!§> RetrieveCustomer FromBetrieweTaskl
= #==zignl

[% setJDBCFaultl

l

[Z UHHAMED_ACTIVITY &

l

Sueccess

Figure 18-14 Modified part of the RetrieveCustomer_FromRetrieve process
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48.In the Business Integration view, expand the JDBCConnector module and
open the associated assembly diagram. Double-click the
Output_Processing Java component to open it.

49.Add the code that is shown in Example 18-5 to the Java component. The
code is under the line “public class Output_Processing {”

Example 18-5 Adding HashMap and BOFactory to a WBI2ZWSA Java component

private static final HashMap subTypes = new HashMap();
private static BOFactory boFactory = null;

static

{

Output_Processing.boFactory =
(BOFactory)ServiceManager.INSTANCE.locateService("com/ibm/websphere/
bo/BOFactory"); //$NON-NLS-1$%

// -1 is the default "AppUnknown"

subTypes.put(new Integer(-2), "AppTimeOut");
subTypes.put (new Integer(-3), "AppLogOnFailure");
subTypes.put (new Integer(-4), "AppRetrieveByContentFailed");
subTypes.put(new Integer(-5), "AppMultipleHits");

//There is no -6

subTypes.put(new Integer(-7), "AppBusObjDoesNotExist");
subTypes.put (new Integer(-8), "AppRequestNotYetSent");

1

50.Click the red icon on the left side of the editor pane. The red line under the
Java class HashMap indicates that the reference is not resolved. From the list
that opens below the class name, double-click Import ‘HashMap’.
Figure 18-15 shows the result.

x| private static final HashMap subTypes = new [kl

g

x| pri\{... ) > .
Figure 18-15 Importing the HashMap class

“— Import ‘HashiMap' (java,util)

51.Click the red icon on the left side of the editor pane. The red line under the
Java class BOFactory indicates that the reference has not been resolved.
From the list that opens below the class name, double-click Import
‘BOFactory’. Figure 18-16 shows the result.

private static final HashMap subTypes = new HashMap () :
private static EeEEADSy hoFactory = null;

4— Import '‘BOFactory' {com.ibm,websphere, bo) ﬂl

Figure 18-16 Importing the BOFactory class
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52.Change the implementation of the CustomerRetrieveBG_Sync() method as
shown in Example 18-6.

Example 18-6 CustomerRetrieveBG_Sync() method in the Output_Processing Java
component

public DataObject CustomerRetrieveBG_Sync(DataObject
aCustomerRetrieveBG)

throws Exception {

String verb = getVerb(aCustomerRetrieveBG);

if (verb.equalsIgnoreCase("deltaupdate"))
aCustomerRetrieveBG.setString("verb", "Update");
String operation = getOperation(verb, aCustomerRetrieveBG);
DataObject output=null;

tryf

output = (DataObject) locateService Output().invoke(
operation, aCustomerRetrieveBG);

}catch(Exception e)

{

return this.createWICSFault(null, e.getlLocalizedMessage());
1

if (verb.equalsIgnoreCase("retrievebycontent"))

output = getOutputType(output);

return output;

}

53.Add the createWICSFault method to the Java component as shown in
Example 18-7.

Example 18-7 Add createWICSFault() method in the Output_Processing Java
component

private DataObject createWICSFault(String subType, String
description)

{

DataObject fault =
Output_Processing.boFactory.create("http://www.ibm.com/websphere/cro
ssworlds/2002/FaultSchema/WICSFault", "WICSFault");

if (subType == null)
{
subType = "AppUnknown";

}

fault.set("type", "ServiceCallException");
fault.set("subtype", subType);
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if (description != null)
{

fault.set("description", description);

}

throw new ServiceBusinessException(fault);

}

54.Click the red icon on the left side of the editor pane. The red line under the
Java class ServiceBusinessException indicates that the reference has not
been resolved. From the list that opens below the class name, double-click
Import ‘ServiceBusinessException’. Figure 18-17 shows the result.

n] P sl e viceBusinessExcept 1onfkg=atR oy -

4 Import 'ServiceBusinessException’ (cnm.ibm.websphere.sc:n
Figure 18-17 Importing the ServiceBusinessException class

55.In the WebSphere Integration Developer menu, click File — Save All.

56.1n the WebSphere Integration Developer menu, select Project — Clean to
rebuild the workspace.

57.In the Problems view, verify that there are no build errors.

58.Republish all of the modules to the server by right-clicking the server and
selecting Publish.

Testing and verification

To test the new error handling capability, you must send a wrong data request,
which starts a human task that we perform to get a valid response:

1. Set up the data access scenario testing environment by following the
corresponding steps in Chapter 15, “Data access scenario with technology
adapters” on page 293.

2. Run CreateCustomer by following the corresponding steps in Chapter 15,
“Data access scenario with technology adapters” on page 293. Input the data
as indicated in Example 18-8.

Example 18-8 Input data of CreateCustomer

CUSTOMERID: 123456

CUSTOMERNAME: Jim

CUSTOMERADDRESS: 4400 North 1st Street
CUSTOMERCITY: San Jose

CUSTOMERSTATE: CA
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CUSTOMERZIP: 95134
CUSTOMERTELEPHONE: 4089561234

3. Make sure that CreateCustomer runs successfully.

4. Make sure that no row in the JDBCCustomer table has a CUSTOMERID of
123456. Figure 18-18 shows a record in the JDBCCustomer database table.

cusToMERD & [ cusTomeERmamE 2 [ cusToMERACORESS 2 [ cusToMERCITY = [ cusTOMERSTATE = [ CUSTOMERZIP 2 [ CLUSTOMERTELEPHONE
23456 [Jirn 4400 Morth 15t Street  [San Jose

Figure 18-18 JDBCCustomer table data

|ca 95134 4089561234

5. Run RetrieveCustomer by following the steps in 15.3, “Testing the end-to-end

solution” on page 335. Then, type 12345 for the CUSTOMERID as shown in
Figure 18-19. Click Go.

(i $eb Services Explorer (7 =
Web Services Explorer
% Navigator J A Lctions 14
& WSDL Main @ . s s
B “’platform /rezource/WebServicestilityLibrary /CreateCu; = Invoke a ¥SDL Operation S0UECE
--'“’CreateCustomerCollab
E‘ @ FromCreate S0APHTTPListenerl Finding Enter the parameters of this WSDL operation and click
483 createCustomer Go to inwvoke.
6 FromCreate_ SOAPHTTPSLiztenerl Finding - Endpoints
----- 55} createCuztomer
E| “’platform /rezource/WebServicesUtilityLibrary /Retrisve htto: /flocalhozt: 8080/ WebServicesConnec ¥
B- _“’RetrleveCustomerCollab L
= FromRetrieve SOAPHTTPListenerl Binding = Body
B FromRetrleve SO&PHT'I'PSLlstenerl _Binding
= W5 Request
CUSTOMERID =string
12345
Ga Reset
| v
Figure 18-19 RetrieveCustomer test client

6. Open the Business Process Choreographer Explorer. Right-click the server
and select Launch — Business Process Choreographer Explorer.
Alternatively, you can also access the Explorer by going to the following URL:
http://localhost:9080/bpc
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7. Under Task Instances in the left pane, click My To-dos. In the right pane, you

see a HumanTask as shown in Figure 18-20. Select HumanTask, and click
Work on.

Business Process Choreographer Explorer

Welcome UNAUTHENTICATED | Help | About

+ Process Templates

My Process Templates

- Process Instances

Started By Me

My To-d
= y To-dos

Use this page to work on tasks that are assigned to you. |

[ Start | Work on | Release

Transfer | | Refresh | Change Priority | Change Business Category.

[T Priority
[ s

Task Name £ State o Kind £

To-do Task

Administered By Me
Critical Processes
Terminated Processes
Failed Compensations

Owner 3 Originator Escalated £ Suspended J

UNAUTHENTICATED no no

’T Page 1 of 1 'T Items per page: |20 Vl

HumanTask Ready

Itemns found: 1 Items selected: 0

+ Task Templates =

My Task Templates

+ Task Instances =1

My To-dos

All Tasks

Initiated By Me
Administered By Me
My Escalations

Figure 18-20 Exception handling HumanTask
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8. Review the HumanTask input and output messages as shown in
Figure 18-21. In the Form View, click Add. Type the correct customerID
123456, and click Edit Source — Confirm. Click Complete to complete the
HumanTask.

[Task Name
Task Input Message

Task Qutput Message

HurmanTask
Form View

InputCata

ExceptionMessage

View Source

Form View

OutputData

Edit Source

CustomerRetrieve

subtype=
J2CMethodBi
com.ibm.j2ca

BusinessObject: W

customerID
custamerName
customerAddress
customerCity
customerState
customerZip
customerTelephone
@delta

@wersion

CSFault@e1306

nwaoke()
e.exceptions.Record

found., error code: )

CustomerRetrieve

Add

lotFoundException:

0 (type=ServiceCallException,
nown, description=FaultException thrown in

lo matching records

Figure 18-21 HumanTask Input and Output message

9. Make sure that no new HumanTask is displayed under My To-dos.
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10.Return to the RetrieveCustomer test client. Figure 18-22 shows the result.

(@ Web Services Explorer (7 = g
Web Services Explorer
% Navigator A Actions @l
L WSDL Main @ . s &
E|_'“.’ platform: frezource/WebServicesUtilityLibrary/CreateCu, = Invoke a ¥SDL Operation S0UECE
E--%‘.’CreateCustomerCollab
: FromCreate SOAPHTTPListenerl Binding Enter the parameters of this WSDL operation and click
55} createCuztomer Go to invoke.
E| 9 FromCreate_ SOAPHTTPSLiztenerl Hinding Endpoints
55} createCuztomer
E| “’platform /rezource/WebServicesUtilityLibrary /Retrisve htto: //localhozt: 8080/ WebServicesConnec ¥
E-32 RetrieveCustomerCollab
E-[®|FronRetrieve SOAFHTTPListenerl Finding + Body
#-@ FromFetrieve_ . SO&PHT'I'PSLlstenerl _Binding
= W5 Request
CUSTOMERID =tring
Ga Reset
v
lri Status
A~
= W5_Response
CUSTOMERID (string): 123456
CUSTOMERMAME (string): Jim
CUSTOMERADDRESS (string): 4400 North 1st Street
CUSTOMERCITY (string): San Jose
CUSTOMERSTATE (string): CA
CUSTOMERZIP (string): 95134
CUSTOMERTELEPHONE (string): 4089561234
v
< b2 RS ¥

Figure 18-22 RetrieveCustomer result

Conclusion

In this example, we demonstrated a way to enhance error handling after
migrating from WebSphere InterChange Server to WebSphere Process Server.

For this example, we modified the process by adding a fault handler and a

Human Task. We showed how to catch the exception that occurs in a business
process and how to delegate control to the business users so that they can fix

the problems themselves.
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Remember that real applications are obviously more complex than this example.
More preparation, design, and customization efforts are typically involved to
implement error handling in real applications. For example, we have not shown
how to secure the WebSphere Process Server to define business roles, so that
only a restricted set of users can access to the relevant Human Tasks. This
action typically implies that you have a well defined organization, which is stored
in an user registry, such as a Lightweight Directory Access Protocol (LDAP). It is
out of the scope of this book to discuss how to integrate user registries with
WebSphere Process Server to provide role-based access control for human
tasks, but it is certainly an extremely valuable feature of the product.

18.2 Enhanced routing capability

In this section, we explain how to optimize the routing capability after an IBM
WebSphere InterChange Server project is migrated to a WebSphere Process
Server integration solution.

Because routing is a diverse topic, which can be implemented in many ways in
both WebSphere InterChange Server and WebSphere Process Server, we do
not cover all of the possible scenarios in this section. Instead, we explain several
important concepts, based on a typical example.

We discuss the following topics:

» 18.2.1, “Routing capability in the WebSphere InterChange Server’ on
page 535.

» 18.2.2, “Migrating the routing capability in WebSphere Process Server” on
page 539.

» 18.2.3, “Optimization of the routing capability in WebSphere Process Server
on page 545.

3

18.2.1 Routing capability in the WebSphere InterChange Server

Figure 18-23 on page 536 shows an example of artifacts designed to provide a
routing capability within the WebSphere InterChange Server.

Chapter 18. Customize and enhance the solutions 535



[ System Manager - CUSTOMER_SOURCE_TARGETAPP1-multipleSubsCollabs - WebSphere Business Integration System Manager E][g]}j

Fle Edit Navigste Sesrch Project Component Tools Run Window Help

o - LoEeE |- ¢ R
ﬁ WebSphere Business Integration System Manager v X m CUSTOMER _SOURCE_TARGETAPP {-multipleSubsCollabs X
-3 Collaboration objects [ [= @ CUSTOMER SOURCE_TARGETAPPL
- Connectors =€) CustomerzmyTrigPart
(& Database connection pools E1-=i SourceAppComnector
- Maps 3] seurceAppCustomer_To_Customer
# (& Relationships £ € Customer:myOutPort
(& Schedules £1-4 Tergetapp 1Connector
- Collsbaration templates 3] Targetapp 1Customer_To_Customer

(Z Web Services [l Customer_To_TargetApp LCustomer
= & multipleSubsColabs
5 Benchmark
=15 Business objects
& Customer
8 Sourcebpplication_Customer
B Targetdpplication1_Custamer
B Targetdpplication2_Custamer
=15 Colzboration objects
@ CUSTOMER _SOURCE _TARGETAPP 1::CustamerSync
@ CUSTOMER _SOURCE _TARGETAPP2::CustamerSync
£l Comectors
b SourceAppConnector

b TargetappiConnector
4 Targetapp2Connector
(5 Datebase connection pools

= Maps Graphical View | Tree view
5] Customer _To_TargetApp 1Customer
58] Customer _To_TargetApp2Customer b CUSTOMER_SOURCE_TARGETAPPZ-multpleSubsColzbs X
1@ SourceAppCustomer_To_Customer =) CUSTOMER_SOURCE_TARGETAPP2
B8] TargetApp1Customer_To_Customer = @ Customerz:myTrigPort

5] TargetApp2Customer_To_Customer
=1-(& Relationships 58] SourceAppCustomer_To_Customer
& Dynamic =1 @ Customer:myOutPort
& static -4 TargetApp2Connector
(& Schedules 5] TargetApp2Customer_To_Customer

c1~4 %uam«m templates B8 Customer_To_TargetApp2Customer
CustomerSync

Bk SourceAppConnector

[H] InterChange Server component management - x

@ By InterChange Server Instances

Graphical View | Tree vies

Log output ) x
‘gw 4

| Console [Log autput | Actuity Settngs |Web service Methods | Method Parameters

multipleSubsColabs

Figure 18-23 Example of a routing logic implementation in WebSphere InterChange Server

In our example, the routing capability relies on two collaboration objects with the
following characteristics:

» The two collaboration objects are CUSTOMER_SOURCE_TARGETAPP1
and CUSTOMER_SOURCE_TARGETAPP2. They instantiate a common
collaboration template called CustomerSync.

» The two collaboration objects subscribe to a common event, which is the
SourceApplication_Customer business object, sent by a connector called
SourceAppConnector.

» Each collaboration object has a separate target connector:

— CUSTOMER_SOURCE_TARGETAPP1 is connected to the outbound
connector called TargetApp1Connector. This connector interacts with an
application called Application1.

— CUSTOMER_SOURCE_TARGETAPP2 is connected to the outbound
connector called TargetApp2Connector. This connector interacts with an
application called Application2.
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In summary, we have multiple subscribing collaborations to a common event,
which allows sending the event to multiple applications (Application1 and
Application2).

While this pattern does not yet provide true routing capability, it provides
multireceiver or multicast capability, where a single event can be sent to multiple
receivers. The multicast capability results from the internal publish/subscribe
mechanism that is available in the WebSphere InterChange Server. This
mechanism allows an inbound adapter (SourceAppConnector in our example) to
duplicate the event so that it can be sent to each subscribing collaboration
object.

You can achieve true routing capability in the WebSphere InterChange Server by
adding filtering logic in the collaboration template by using collaboration
properties. In this example, there are two collaboration objects:
CUSTOMER_SOURCE_TARGETAPP1 and
CUSTOMER_SOURCE_TARGETAPP2. The collaboration template
CustomerSync defines a property called TargetFilter. The value of TargetFilter
defines whether the collaboration object must filter the event.

For example, the collaboration object CUSTOMER_SOURCE_TARGETAPP1
has this property set to the value of TARGETAPP1, as shown in Figure 18-24.

# Properties

Callaboration general properties  Properties

| Yalue
TARGETAFP1

Figure 18-24 The first collaboration object has the TargetFilter property set to the value
of TARGETAPP1
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Similarly, the collaboration object CUSTOMER_SOURCE_TARGETAPP2 has
this property set to the value of TARGETAPP2, as shown in Figure 18-25.

& Properties
Collaboration general properties  Properties l
| Property name Value
1 TargetFilter TARGETAPP2

Figure 18-25 The second collaboration object has the TargetFilter property set to the
value of TARGETAPP2

By setting these property values, the individual collaboration objects can
determine if the event must be filtered. For example, if the event contains a value
of TARGETAPP2 in one of its fields, CUSTOMER_SOURCE_TARGETAPP1
filters it out, while CUSTOMER_SOURCE_TARGETAPP2 processes it. It is easy
to implement filtering logic within the collaboration template to get the
collaboration object property value, compare it to the relevant fields in the
incoming business object event, and then decide whether to filter the event.

Figure 18-26 on page 539 shows a typical filtering logic implementation in the
collaboration template CustomerSync.
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Figure 18-26 Filtering logic implemented in the collaboration template CustomerSync

18.2.2 Migrating the routing capability in WebSphere Process Server
In this section, we translate the routing capability example that was described in

the previous section into WebSphere Process Server artifacts by using the
standard migration tooling.
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Figure 18-27 provides a global view of the previous example that was migrated
by importing it into WebSphere Integration Developer. The figure shows the

Projects (Modules) that are created in WebSphere Integration Developer and the
Integration Solution diagram.

Note: The Integration Solution diagram is a new feature that is available in
WebSphere Integration Developer 6.2.
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Figure 18-27 Global view of the migration of the WebSphere InterChange Server routing example within

WebSphere Integration Developer
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Notice these key points:
» The connectors are migrated into WebSphere Process Server modules:

— The inbound connector SourceAppConnector is migrated into the module
called SourceAppConnector.

— The outbound connector TargetApp1Connector is migrated into the
module called TargetApp1Connector.

— The outbound connector TargetApp2Connector is migrated into the
module called TargetApp2Connector.

» Each collaboration object is translated into a WebSphere Process Server
module that contains a Business Process Execution Language (BPEL)
component. It is important to notice that the BPEL component is not shared
by the modules and is unique to each module (even if it is the result of a
common artifact that was the collaboration template):

— Collaboration object CUSTOMER_SOURCE_TARGETAPP1 is migrated
into a module called CUSTOMER_SOURCE_TARGETAPP1. It contains a
BPEL component called
CUSTOMER_SOURCE_TARGETAPP1_myTrigPort.

— Collaboration object CUSTOMER_SOURCE_TARGETAPP2 is migrated
into a module called CUSTOMER_SOURCE_TARGETAPP2. It contains a
BPEL component called
CUSTOMER_SOURCE_TARGETAPP2_myTrigPort.

— Figure 18-28 on page 542 shows in more detail how collaboration objects
are migrated. Because the two collaborations are migrated in exactly the
same way, we only show CUSTOMER_SOURCE_TARGETAPP1. The
name of the BPEL component for this module is
CUSTOMER_SOURCE_TARGETAPP1_myTrigPort.
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Figure 18-28 Migration of the collaboration objects with WebSphere Integration Developer

Now, we show how the standard migration tool specifically handles the routing
logic. We first need to look at the inbound connector module, which is the

SourceAppConnector module. Figure 18-29 shows this module.

@ ﬁ Input_Async

@ [& CUSTOMER_SOURCE TARGETAPP2. myTrigPort

@ ‘_EI_. SourceAppConnector (1.1 @ ":? CUSTOMER._SOURCE_TARGETAPP1_myTrigPort

Figure 18-29 Migration of the inbound connector module
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Notice these key points:

» The inbound connector module logic is implemented with a Mediation Flow
Component (called SourceAppConnector).

» The module is bound to only one target module through the SCA import
called CUSTOMER_SOURCE_TARGETAPP1_myTrigPort. The other SCA
import, called CUSTOMER_SOURCE_TARGETAPP2_myTrigPort, is not
bound. Therefore, as is, the event is sent to only one receiver module, that is,
the CUSTOMER_SOURCE_TARGETAPP1 module.

We no longer have the original multicast capability. We must make a change to
be able to send the event to multiple receivers. The standard Migration Wizard
leaves it up to you to implement this part of the routing capability, which is
discussed in 18.2.3, “Optimization of the routing capability in WebSphere
Process Server” on page 545.

We look at the BPELSs in the collaboration modules now. BPELs are equivalent to

the collaboration template and the collaboration objects, regarding the filtering

logic:

» The collaboration property TargetFilter is translated into a BPEL custom
property that is also called TargetFilter. The value of the property
corresponds to the value that was set on each collaboration object.

» The filtering logic that was implemented in the collaboration template is
reproduced in the BPEL, which is shown in Figure 18-30 on page 544.
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Figure 18-30 Migration of the filtering logic at the collaboration level

Figure 18-30 shows only the BPEL component contained in the
CUSTOMER_SOURCE_TARGETAPP2 module. As a reminder, the BPEL
component contained in the CUSTOMER_SOURCE_TARGETAPP1 module is
similar, except for the value of the TargetFilter property, which is TARGETAPP1
instead of TARGETAPP2.

So the BPEL is fully able to reproduce the filtering logic that was implemented at
the collaboration level.
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18.2.3 Optimization of the routing capability in WebSphere Process
Server

WebSphere Process Server provides more options to implement routing logic
than the WebSphere InterChange Server. With WebSphere Process Server, you
can use various components and capabilities, such as:

v

Selector components

» Routing primitives in mediation flow components

» Dynamic endpoint selection capabilities and APIs

» Java Message Service (JMS) publish/subscribe capability with JMS binding

In this section, we do not review all of the capabilities of these components. We
discuss improvements to the solution that was obtained with the standard
migration tool. We focus on two improvements to our solution regarding routing
capabilities. The first approach consists of enabling a multicast capability in the
inbound adapter module. The second approach consists of merging the process
modules and adding a new component that is in charge of the routing, with a
focus on maintainability and dynamicity.

Enable a multicast capability at the inbound adapter level
We implement the missing multicast capability that we have outlined in the
18.2.2, “Migrating the routing capability in WebSphere Process Server’ on
page 539. Implementing this multicast capability is relatively easy:

1. We add a reference to our Mediation Flow Component SourceAppConnector
to bind it to the CUSTOMER_SOURCE_TARGETAPP2_myTrigPort SCA
import. The Mediation Flow Component is now able to duplicate the event to
two receivers, which is shown in Figure 18-31 (to be compared with
Figure 18-29 on page 542).

I:i:l )
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(@ [ CUSTOMER_SOURCE_TARGETAPP1_myTrigPart

v 1.4
) B, SourceAppConnectar
1.

=

@ [ CUSTOMER_SOURCE_TARGETAPP2_myTrigPart

Figure 18-31 Custom multicast in the inbound adapter module: New reference

2. We modify the Mediation Flow Component implementation so that it takes
care of the actual event duplication mechanism. Figure 18-32 on page 546
shows the original Mediation Flow Component (MFC) implementation.
Figure 18-33 on page 547 shows the modification that we have applied to the

Chapter 18. Customize and enhance the solutions 545



MFC, to duplicate the event and to send it to the two targets. We used a
custom mediation primitive for this purpose, but other implementations are
possible.
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Figure 18-32 Custom multicast in the inbound adapter module: Original implementation in the MFC
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Figure 18-33 Custom multicast in the inbound adapter module: New implementation in the MFC

In summary, we were able to implement the multicast capability quite easily in
the inbound adapter module. We now have an equivalent solution to the original
WebSphere InterChange Server, because it is based on multicast and filtering
logic. Compared to the WebSphere InterChange Server implementation,
however, this solution lacks maintainability.

Optimizing the routing capability for maintainability and
dynamicity

The Migration Wizard tool can migrate the filtering logic coming from the
collaborations. But the way that it was done might be a problem. The integration
logic (including the filtering logic) that was coded in the CustomerSync
collaboration template was duplicated in two WebSphere Process Server
modules (CUSTOMER_SOURCE_TARGETAPP1 and
CUSTOMER_SOURCE_TARGETAPP2). This duplication occurs, because the
concept of a template/object does not exist anymore with BPEL. So, the
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migration tooling had to generate two similar BPELs, one in each module, which
leads to a potential maintainability issue. Then, if we need to modify our
integration logic (for example, to add more quality of service (QoS) around the
service call logic snippet visible that is in Figure 18-30 on page 544), we must
modify our integration logic in both BPELSs, which is a duplication of effort.

Actually, the way that we have implemented the multicast capability in the
inbound connector module also raises a maintainability issue. Assume that we
must consider a new target application for the same event as our two existing
applications. With our current implementation, we update our integration solution
this way:

» Create a new BPEL module (probably by duplicating an existing one, such as
CUSTOMER_SOURCE_TARGETAPP1).

» Impact the inbound connector module so that the multicast is done for three
targets instead of two targets.

» Add a new module for the newly required outbound connector.

The two first items look like overhead. The first item worsens our maintainability
issue with more duplication, and the second item shows another issue, which is
lack of dynamicity. If we want to integrate a new application, we have to impact
an existing module.

So, we have an overall design issue. Follow these steps to improve this situation:

1. Get rid of the duplication. We keep only one module between
CUSTOMER_SOURCE_TARGETAPP1 and
CUSTOMER_SOURCE_TARGETAPP2. Assume that we keep the
CUSTOMER_SOURCE_TARGETAPP1 module.

2. If we have only a single BPEL module, we need to remove our filtering logic,
which does not work anymore, from the BPEL module.

3. The other side effect of having a single BPEL module is that the multicast
capability that we had implemented in the inbound connector module does
not make sense anymore. So, for the inbound connector module, we revert
back to the original migrated module.

4. We introduce a new dedicated component that we put after the BPEL
component in the CUSTOMER_SOURCE_TARGETAPP1 module to
implement the routing logic. Because we want to provide a dynamic solution,
we do not explicitly bind this component to the two outbound connector
modules. We need to find a routing component that allows true decoupling
with the target modules. We discuss that component next.
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Figure 18-34 shows an overview of our newly optimized solution. We have only
one remaining BPEL module. It is not explicitly bound to the outbound connector
modules any longer (to be compared with Figure 18-27 on page 540).
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Figure 18-34 Optimized migrated solution for maintainability and dynamicity

In this paragraph, we discuss the type of component to provide routing capability
but also dynamicity (no static binding with the target modules). We place this
new component at the end of the chain of components composing the
CUSTOMER_SOURCE_TARGETAPP1 module. We make sure that we do not
use any SCA import in our module (static binding). In terms of component
implementation, we have two options:

» We create a custom component that calls the target modules one at a time.
The component must be designed to get the list of the target modules
dynamically (no hard coding):

— The component can be implemented using a Mediation Flow, a custom
selector, or a custom plain old Java object (POJO).

— The list of targets can be achieved by accessing an external registry, such
as WebSphere Service Registry and Repository. In which case, the
Mediation Flow is the preferred implementation, because it provides a
standard mediation primitive to call WebSphere Service Registry and
Repository. However, we can also use a database or any other means
that is suitable for the project.
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— With this type of an implementation, there is no impact on the outbound
connector modules. The new component is able to call them in a loop
using dynamic SCA APIs and capabilities.

— However, each target is called one at a time, so we need to make sure
that we handle errors properly (for example, we need to decide if we
continue sending the event to other targets in case one submission fails).

» We can use a JMS binding and rely on the JMS publish/subscribe capability:

— With this type of a component, we do not need to implement the retrieval
of the list of targets, and we do not need to implement the loop that sends
the event to each target. It is natively provided through the
publish/subscribe capability with additional setup work to define the JMS
topics and resources.

— However, we have an impact on the existing outbound connector
modules, because we must add a JMS binding export in them, which is a
minor impact.

We do not develop the implementation possibilities for the routing logic any
further. Further development requires a detailed study appropriate for your
context. Be aware that enhancements always present advantages but also
drawbacks:

» Using dynamic invocation SCA APIs (EndpointReference) is probably the
most flexible and powerful, because you can override the SCA endpoint
easily and even pass dynamic information, such as queue names, with a JMS
implementation. However, it requires Java skills and is less obvious to
understand than a publish/subscribe implementation or a static
implementation.

» Using JMS publish/subscribe is simpler in terms of implementation, but it is
more sensitive to the deployment topology. JMS topics and subscribers must
be carefully handled within a cluster topology to avoid message and task
duplication.

You can obtain more details in the WebSphere Process Server documentation
for each capability. You can obtain information about the dynamic invocation API
at this address:

http://publib.boulder.ibm.com/infocenter/dmndhelp/v6r2mx/index.jsp?topi
c=/com.ibm.websphere.wps.620.doc/ref/rwesb_dynamicoverrideepr.htm]

Conclusion

We first enhanced the migrated solution to provide a routing capability based on
the multicast and filtering pattern, which is similar to the original WebSphere
InterChange Server solution. We have seen that this solution in WebSphere
Process Server can create maintainability and dynamicity issues. We then
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investigated other options to provide a solution with better maintainability and a
more dynamic and decoupled routing capability.

The second solution might look more appealing than the first solution. It is better
in terms of maintainability and dynamicity. However, depending on the context, it
might not perform as well, because the dynamicity and the decoupling can
involve overhead due to late binding. Your solution will have to be a compromise
between flexibility and performance.

18.3 Enhanced migration for artifacts designed visually

In this section, we explain the capability of standard migration tools to migrate
WebSphere InterChange Server artifacts that were designed with the Activity
Editor. These artifacts can be maps or collaboration templates. Our purpose is to
investigate the current limitations of the standard migration tools and to provide
the best practices to optimize the migrated code. We use an example based on a
simple map that is designed using the WebSphere InterChange Server toolset’s
Activity Editor. Refer to Chapter 11, “Artifacts migration” on page 215 to get
general information about the migration of map artifacts.

This section is structured this way:

» 18.3.1, “Map designed with the Activity Editor” on page 551
» 18.3.2, “Migration of the map” on page 553
» 18.3.3, “Enhanced design for the migrated map” on page 557

18.3.1 Map designed with the Activity Editor

Figure 18-35 on page 552 shows the TestActEdBasic map in the WebSphere
InterChange Server Map Designer. This map uses a custom transformation to
treat the Message field, which is defined in both source (Clarify_Customer) and
target (Customer) business objects.
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Figure 18-35 The TestActEdBasic map

The custom transformation is implemented with visual code by using the Activity
Editor, as shown in Figure 18-36. It is a simple transformation that appends the
hello String to the Message field.

Map Designer - Activity Editor - ObjCustomer. Message*
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dalcamx|e]||es zn]aa]lz]es o8]
mLibmry ’(‘
-l = G | )

B

(3 Date ObjClarify_Customer. Message

E
[+-E3 Logging and Tracing b in string 1w 'I'/ e result
[+ Mapping in string 2 wp
. Math
E] o "hello” Append Text = :![.p
£
E

¢} £3 Properties
¢l-(C3 Relationship
¢l-C3 Sting
[+-Ca Utlties

[} B2 My Library
[+} @ My Collection
[+ @ Vanables
@ System [i]_ 1l

Kl | ¥ _Graphical Javal

ObjCustomer.Message

‘|2 @ G G Ga (& -
Type: General
APIs Date Logging and Mapping Math Properties
Tracing

Relationship String Utilities n
B e
= :
Q o
I L]

Zoom: 120% Ready

Figure 18-36 Custom transformation in a map that is implemented with Activity Editor
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Figure 18-37 shows a part of the generated Java code that corresponds to the
Activity Editor design. The Activity Editor has generated java code that relies on
the StringBuffer class to append the hello string.

Map Designer - Activity Editor - ObjCustomer.Message®

File Edit View Tools Help

H & -« & ® L El | b

:b"-3'_a:'_fy_-::.st,:r:e:_}lessac_re_z = nmll;

istomer Message 13
/ Customer Message 2
arify Customer.get ("M

null;

ge") == null

i ObjClarify Customer.get ("Message").to3tring():

StringBuffer strBuf = new StringBuffer{objClarify Customer Message 2);

strBuf.append (constant 12} ;
result 10 = strBuf.toString():

objCustomer Message 13 = result 10;

BusCkj destBusCbkj_ 2
String destAttr = "M

= CObjCustomer;

& (destBusCbj_ 28 != nmll))

=ge", objCustomer Message 13))

Java

Zoom: 120% Ready

Figure 18-37 Generated Java code corresponding to the custom transformation designed with the Activity
Editor

18.3.2 Migration of the map

The standard migration tools migrate this map and its business objects in the
usual manner:

» Each business object becomes a set of two Service Data Objects (SDOs):

— A business graph to contain the verb information
— A business object to represent the actual business object payload

» Two maps are generated to handle the business graph and the business
object.
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Figure 18-38 shows the map that is related to the business graph.

2 Business Integration - JNlib/testActEdBasic_BG_Map.map - IBM WebSphere Integration Developer 6.2 - C:\IBM\WID6&2wkspce'\TestActEdMap
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Figure 18-38 Business graph map that is generated by the migration tools
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Figure 18-39 shows the business object map, which is the map of interest to us.
The WebSphere InterChange Server custom transformation that was depicted in
Figure 18-36 on page 552 and Figure 18-37 on page 553 is migrated into the
WebSphere Process Server custom transformation called 2 custom.

&2 Business Integration - JNlib/testActEdBasic.map - |IBM WebSphere Integration Developer 6.2 - CAIBM\WID62wkspce\TestActEdMap
File Edit Mavigate Search Project Window Help

iCi-He & @4 o

© | 5 testactEdBasic 53 . £ testActEdBasic_BG_Map

=

I ~Business object map

e 5} testActEdBasic

E ~Transformations e . ] S RP 9 %% 1 o | &% =

=

{ea!

= ] Clarify_Customer * 1 Custom Callout = @ Local Variables

G delta boolean [&] proxy BaseDLM
locale string [€] cwExecthx CxExecutionContext
version  token [e] failOnInvalidData  boolean
[€] Clarify_Id int [&] datavalidationLevel int
[€] Message string 18| ObjCustomer BusObj

[€] Objclarify_Customer BusObj

* 4 Custom * [ Customer
(@ delta  boolean
@ locale  string
version  token

* 3 Move * [e] 1d int

* 2 Custom - [] Message string

Figure 18-39 Business object map that is generated by the migration tools

We now look more specifically at this 2 custom transform in the migrated map.
Figure 18-40 on page 556 shows the details of the transform.
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Figure 18-40 Java code is migrated but the visual design of the Activity Editor is lost
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18.3.3 Enhanced design for the migrated map

The migration tool was unable to convert the original WebSphere InterChange
Server visual design into a WebSphere Process Server visual design. As we can
see in Figure 18-40 on page 556, the new transform is defined with Java code,
but there is no visual code available anymore.

The standard migration tools support the migration of artifacts that are designed
with the Activity Editor by migrating the resulting Java code (copy/paste of the
original code). However, the standard migration tools are not able to convert the
visual design. There is no one-to-one (1:1) mapping between the visual
components available in WebSphere InterChange Server and the visual
components available in WebSphere Integration Developer.

The inability to convert the visual design causes an issue in terms of
maintainability:

» The visual code was lost, and only Java code is now available. Java code is
typically harder to maintain.

» The migrated Java code relies on WebSphere InterChange Server APIs
(Heritage APIs) through which the migration tools migrate specific Java code.
Relying on WebSphere Process Server APls is preferable.

In order to get the best solution, we recommend these steps:

» Consider the migrated artifacts that are obtained from the standard tools as a
short-term solution.

» Spend the time to redesign parts of the migrated code with the WebSphere
Integration Developer Visual Editor so that the code performs better and is
easier to maintain.

In the case of our example, we need to redesign the 2 custom transform with the
WebSphere Integration Developer Visual Editor. Figure 18-41 on page 558 (to be
compared with Figure 18-39 on page 555 and Figure 18-40 on page 556) is an
example.
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Transform has been rewritten using WebSphere Integration Developer Visual Editor
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Technical solutions:
Troubleshooting

In this chapter, we explain how to use troubleshooting to resolve potential issues
that are related to the WebSphere InterChange Server to WebSphere Process
Server migration.

Related scenarios: This chapter relates to issues that we experienced in the
data access and data synchronization scenarios that were illustrated in
Chapter 15, “Data access scenario with technology adapters” on page 293,
Chapter 16, “Data synchronization scenario with technology adapters” on
page 343, and Chapter 17, “Data synchronization scenario with application
adapters” on page 431. We used WebSphere Integration Developer V6.2 and
WebSphere Process Server V6.2.

We include the following sections in this chapter:

» 19.1, “General troubleshooting methods” on page 560
» 19.2, “Advanced troubleshooting methods” on page 568
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19.1 General troubleshooting methods

In this section, we introduce the general troubleshooting methodology of the
migration path.

19.1.1 Application module errors

After migrating by using the WebSphere Integration Developer Migration Wizard,
the corresponding application module can throw errors in the build. In this type of
a scenario, rebuild all of the relevant projects. If this action does not resolve the
issue, delete the application module by switching to the Java 2 Platform,
Enterprise Edition (J2EE) perspective and rebuilding the projects again. The
error will go away.

19.1.2 Deploying and running the scenario in WebSphere Process
Server

If you encounter problems while deploying or running the scenario on
WebSphere Process Server, use the logs of WebSphere Process Server to help
diagnose the problem. The logs are in the WPS_install/profiles/profile_name/
logs/server_name directory, which contains the following files:

ServerName.pid The Process ID (pid) of the Java process of WebSphere
Process Server

SystemOut.log The standard Java Virtual Machine (JVM) output log
SystemErr.log The standard JVM error log

startServer.log The log of start server events

stopServer.log The log of stop server events

native_stdout.log  The Stdout of a Java process
native_stderr.log The Stderr of a Java process
trace.log The output from a diagnostic trace

The SystemQut.log and SystemErr.10g files are useful for diagnosing the
problem of deploying and executing the process.
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19.1.3 WebSphere Process Server log and trace

WebSphere Process Server uses the same logging infrastructure as WebSphere
Application Server. In this section, we explain how to view and modify the current
log and trace levels. We also explain the meaning of the format of the message.

Viewing or changing the current logging and tracing levels
To view or change the current logging and tracing levels:

1. From the administrative console (Figure 19-1):
a. In the left pane, expand Troubleshooting and click Logs and Trace.

b. Inthe right pane, click the WebSphere Process Server, server1, to enable
logging and tracing.

Integrated Solutions Console ~ Welcome

| View: IAII tasks ;Ii
Welcome ‘!i'_-'m

Guided Activities Logging and Tracing

Servers Use this page to spec
server to enable or di
and choose a format

components and grou

Applications

Resources
Preferences

Security
Environment B *?
Integration Applications Servar
System administration serverl
Users znd Groups
Monitoring and Tuning

Total 1

= Troubleshooting

ogs and Trace

uratian Prablems

Class Loader Viewer

Figure 19-1 Logging and Tracing pane of the administrative console

2. Click Change Log Detail Levels.
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3. Choose and change the log details level as shown in Figure 19-2. The Map
service log and trace level (in addition to other message and trace levels) is
set to all (*=info:com.ibm.wbiserver.map.*=all).

General Properties

Change Log Detail Levels

Components

*=info: com.ibm.whiserver.map.*=all

Groups

[

4= com.ibm.uddi.® ;'
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- com.ibm.wbizerver.brules.*
4 com.ibm.wbiserver.commondb.¥
4l com.ibm.wbiserver.customization.®
4~ com.ibm.whiserver.db.¥
S com.ibm.wbiserver.map,™
4~ com.ibm.whiserver.med  No Logging
#il. com.ibm.wbiserver.nd.*| 4" Messages Only
I~ com.ibm.wbiserver.persg
A~ com.ibm.wbiserver.rela

A Al Messages and Traces

-

Message and Trace Levels

1+l s com.ibm.wbiserver.sche Message Levels
. com.ibm.wbiserver.zelector.® 2 fatal
4 com.ibm.wbiserver.sequencing.® i sovere
Al com.ibm.wbiserver.statemachine.® -
4l com.ibm.wbiserver.util.¥ A= warning
J 4~ com.ibm.wbiservers.® 4 audit
14 cam.ibm.wbizerverspi.® M~ info
J4l= com.ibm.webspiere.® & config
s detail
Trace Levels
. fine
4 finer
i finest

Figure 19-2 Changing the log detail levels

Any components that are not yet loaded are not initially displayed in the
administrative console. For example, if the interface map is not invoked, it is not
in the Log Level detail list, because interface maps are not loaded when the
server is started. You can add any unlisted component manually in the
administrative console by specifying the package or component name.
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You can supply the level of detail either by component or group. A group is a set
of related components for a functional area (for example, Web services).
Table 19-1 shows the recommended trace level components and their packages.

Table 19-1 Components and packages

Runtime component Trace level Package information

Adapter run time Fine j2c/jms tracing: com.ibm.ws.sca.*.eis

(EIS import/export) com.ibm.ws.sca.internal.*.eis
com.ibm.websphere.sca.*.j2c
com.ibm.ws.sca.internal.*.j2c
com.ibm.wsspi.sca.j2c
com.ibm.websphere.sca.*.jms
com.ibm.ws.sca.internal.*.jms
com.ibm.wsspi.sca.jms

Artifact Loader All Dumps large amounts of output (can choose a lower setting
if the size of the log is a concern)

ApplicationScheduler All com.ibm.wbiserver.sceduler.” (see also profileName/logs:
appScheduler.log, configAppScheduler.ant.log, and
configAppSchedulerDBTables.ant.log; all three logs are
created during profile creation)

Business objects (BO) and | Finer BOCore

CoreFramework orall

WebSphere Business All Business Flow Manager: com.ibm.bpe.*=all

Process Choreographer, Human Task Manager:

(BPC) is composed of *=info:com.ibm.bpe.*=all:com.ibm.ws.staffsupport.*=all

Business Flow Manager

and Human Task Manager

Business Process All com.ibm.bpe.*=all:com.ibm.ws.staffsupport.*=all (staff

Choreographer support is part of the Human Task Manager)

install/config

Business rules and Finest com.ibm.wbiserver.brules.” com.ibm.wbiserver.common.*

selectors orall com.ibm.wbiserver.selector.* com.ibm.wbiservers.brules.”
com.ibm.wbiservers.common.”
com.ibm.wbiservers.customization.*
com.ibm.wbiservers.selector.”

Business state machines Depends com.ibm.wbiserver.statemachine.”

Fine (high level events - message received, state entry
exit), FINER to see source level events, FINEST/ALL for
even more), add com.ibm.bpe.*=ALL if needed

Common Event All com.ibm.wsspi.monitoring.*

Infrastructure (CEI)
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Runtime component Trace level Package information

Data maps All com.ibm.wbiserver.map.*

Failed Event Manager Fine recoveryEJB, recoveryMgr | (for CEI)
WBIMonitor.cei.recovery,
WBILocationMonitor.log.recovery

Interface maps N/A com.ibm.wbiserver.mediation.*

Human Task Manager N/A com.ibm.htm.*

Relationships N/A com.ibm.wbiserver.relationshipshipservice.*

(finer provides information regarding processing)

Service Component N/A Finest (most verbose, all entry/exit) and fine (high level

Architecture (SCA) information pertaining to component to component
interactions and transaction context)

SCA security See SCA com.ibm.ws.sca.internal.security.handler*=all (security id,
permission);
com.ibm.ws.sca.internal.securitycontext.handler.*=all
(security context for async),
com.ibm.ws.sca.internal.managed.security.*=all; if more
trace is needed, base WebSphere security:
SASRas=all:com.ibm.ws.security.*=all

SCA unit of work See SCA com.ibm.ws.sca.internal.uow.handler.*

Session Finest com.ibm.ws.session.*
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Log and trace configuration options

You can use the Configuration or Runtime tabs to specify the values for changes
to take effect as shown in Figure 19-3:

» Configuration tab

Changes to the log and trace levels are effective the next time that the server
is started.

» Runtime tab

Changes are effective immediately and are in effect until the server is
stopped. When making changes to the Runtime tab, you can save the
changes in the configuration, so that the changes are effective immediately
and are applied in the future when the server is started. To do so, select the
Save runtime changes to configuration as well check box.

Logqging and Tracing = serverl > Change Log Detail Lewe

Log levels allow you to cantrol which events are processe
Components to specify a log detail level for individual o«
Ing detail level far a predefined gronps of FampaReEnts,
select a log detzil level, Log detail levels are curnulative
includes all levels belaw it

Caonfiguration Rurtirne

Cencral Propertics

Figure 19-3 Configuration and Runtime tabs

Diagnostic trace

To configure a diagnostic trace, in the administrative console, in the left pane,
select Troubleshooting — Logs and Trace. In the right pane, click the
WebSphere Process Server server name, and click Diagnostic Trace.

To enable trace and modify the size and location of the trace file, specify the
following values as shown in Figure 19-4 on page 566:

Select Enable Log.

For the Maximum Buffer Size, type 8.

Select File.

For the Maximum File Size, type 20.

For the Maximum Number of Historical Files, type 1.

For the File Name, type ${SERVER_LOG_ROOT}/trace.1og.

o0k wd
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Logging and Tracing > serverl > Diagnostic Trace Service

Use this page to view and madify the properties of the disgnostic trace service. Diagnostic
server components run within this manzsged process. Changes on the Configuration panel
apply immediztely.

Configuration Runtime

General Properties

¥ Enable Log

Trace Dutput
o Memory Buffer

# Maximum Buffer Size

2 thousand entries
% File

# Maximum File Size
20 MB

# Maximum Mumber of Historical Files
1

# File Name
S${SERVER_LOG_ROOT}Arace log

Trace Cutput Format
I Basic (Compatible) JJ

Apply | ﬂ Resst | Cancel

Figure 19-4 Diagnostic trace

Location of the JVM logs

The SystemOut.Tog and SystemErr.Tog files are in

WPS _install/profiles/profile_name/logs/server_name. You can set the
location and size of these files in the administrative console. In the left pane,
select Troubleshooting — Logs and Trace. In the right pane, click the
WebSphere Process Server server name, and select JVM Logs. Figure 19-5
on page 567 shows the Configuration tab of the JVM Logs section.
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Logging and Tracing > serverl > JVM Logs

Use this page to view and modify the settings for the Java virtual machine (JvM)
System.out and System.err logs for 8 managed process. The WM logs are created by
redirecting the System.out and System.err streams of the VM to independent log files.
The System.out log is used to monitor the health of the running application server. The
System.err log contains exception stack trace information that is used to perform
problem anzalysis. One set of JVM logs exists for each application server and all of its
applications. WM logs are also created for the deployment manager and each node
manager. Changes on the Configuration panel apply when the server is restartad.
Changes on the Runtime panel apply immediately.

Configuration Runtime

General Properties

System.out

* File Name:
[LoG_ROOT}/SystemOut.lag|

File Formattin
IBasil: (Compatible) 'I

Leg File Rotation
¥ File size [ Time

Maximum Size

10 | me

ks

(5]

(%]
B

Maximum Mumber of Historical Log Files. Mumber in range 1 through 50.
[10

Installed Application Output

M Show application print statements

p Format print statements

System.err

# File Name:
[s15ERVER_LOG_ROOT}/Syste

Log File Rotation
¥ File Size 7 Time

Maximum Size
i MB 24

Maximum Mumber of Historical Log Files. Mumber in range 1 through 50.
[x

Installed Application Output
W Show application print statements

p Format print statements

Appl',rl ﬂ Resat | Cancel |

Figure 19-5 SystemOut and SystemErr logs
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Messages

The messages in WebSphere Process Server log and trace files are organized
according to the identifier of the product feature that produces the message.
Refer to Example 19-1 with the message CWTKE00361.

Example 19-1 WebSphere Process Server SystemOut.log

[1/30/07 1:00:00:779 PST] 00000069 HTM I CWTKEOO036I: The
Staff Query Refresh Daemon has triggered 0 refresh operations.

Note the following explanations for Example 19-1:
» CWTKE is a five-character alphabetic component or application identifier.

» 0036 is a four-character numeric identifier that is used to identify the specific
message for that component.

» I is an optional alphabetic severity indicator (I=Information, W=Warning, and
E=Error).

» CWTKE0036I means that the people assignment refresh daemon (Staff Query
Refresh Daemon) has triggered {0} refresh operations. This message
indicates how many people assignments (staff query results) have been
recalculated.

For detailed information about messages, see Messages in the WebSphere
Process Server information center at the following address:

http://publib.boulder.ibm.com/infocenter/dmndhelp/v6r2mx/index.jsp?topi
c=/com.ibm.websphere.wbpm.messages.620.doc/doc/welc_ref msg wbpm.htm]

19.2 Advanced troubleshooting methods

In this section, we explain known issues that you might encounter during
migration that require advanced troubleshooting.

19.2.1 Adapter failed to start in a secured WebSphere Process Server

Deploying the migrated project into a secured WebSphere Process Server
requires all of the necessary credentials for a Message-Driven Bean (MDB) and
connection factories by using an authentication alias, SCA_Auth_Alias.
Otherwise, the binding or connection-related exceptions can occur as shown in
Example 19-2.

If you do not need to use security for your development environment, as a best
practice, disable it as explained in 15.2.3, “Deployment” on page 319.
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Example 19-2 Authentication error

J2CAO0138E: The MessageEndpoint activation failed for ActivationSpec
[9/7/06 1:20:22:328 PDT] 00000049 ActivationSpe E  J2CA0138E: The MessageEndpoint
activation failed for ActivationSpec
com.ibm.ws.sib.api.jmsra.impl.JmsdcaActivationSpecImpl and MDB Application
JTextConnectorApp#JTextConnectorEJB. jar#export.Input SyncEIS, due to the following
exception: javax.resource.ResourceException: CWSIVO950E: An internal error occurred.
The exception com.ibm.wsspi.sib.core.exception.SINotAuthorizedException: CWSIPO303E:
No user specified when creating a connection to secure messaging engine
gaxs1l7NodeOl.serverl-SCA.APPLICATION.qgaxs17Node01Cel1.Bus on bus
SCA.APPLICATION.qgaxs17Node01Cel1.Bus. was thrown while attempting to create a
connection on factory com.ibm.ws.sib.processor.impl.MessageProcessor@4la9e73b.

at
com.ibm.ws.sib.ra.inbound.impl.SibRaMessagingEngineConnection.<init>(SibRaMessagingEn
gineConnection.java:228)

at
com.ibm.ws.sib.ra.inbound.imp1.SibRaEndpointActivation.getConnection(SibRaEndpointAct
jvation.java:362)

at
com.ibm.ws.sib.ra.inbound.imp1.SibRaStaticDestinationEndpointActivation.createlListene
r(SibRaStaticDestinationEndpointActivation.java:669)

19.2.2 Failed to run the data synchronization scenario after migrating
to WebSphere Adapter for JDBC

After migrating to WebSphere Adapter for Java Database Connectivity (JDBC)
as explained in 16.2, “Implementation” on page 346 and running the data
synchronization scenario end-to-end as explained in 16.3, “Testing the
end-to-end solution” on page 419, you might encounter an error indicating that
the new record is not inserted into the DB2 tables successfully. If you encounter
this error, use the following steps to correct the problem:

1. Delete the records in the JDBCCustomer table.
2. Delete the relationship instance:

a. Select Administrative Console — Integration Applications —
Relationship Manager — Relationships.

b. Select Customer relationship, click Query, and then, click OK.
c. Select an instance, and click Delete.
d. Repeat step c to delete all of the instances.

3. Run the data synchronization scenario again.
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19.2.3 Failed to run the RetrieveCustomer on the data access
scenario after migration

570

After migration when you run the RetrieveCustomer on the data access scenario,
you might get the errors that are shown in Example 19-3. These errors are due to
a problem in WebSphere Process Server V6.2 that will be fixed in WebSphere
Process Server V6.2 Fix Pack.

Example 19-3 RetrieveCustomer errors

[4/7/09 20:39:41:296 PDT] 00000092 BaseMAP E
JDBCCustomerRetrieve_TO_CustomerRetrieve_Outbound Response SMO_Map
Transformation #2() CWLASO015E: The Submap transform #2 in the
JDBCCustomerRetrieve_TO_CustomerRetrieve Outbound_Response_SMO_Map map
did not complete because of the following exception:
com.ibm.ws.bo.bomodel.imp1.DynamicBusinessObjectImpl incompatible with
java.util.List
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WBI Adapters in a secured
WebSphere Process Server
environment

In this appendix, we explain how to reuse WebSphere Business Integration
(WBI) Adapters with a secured WebSphere Process Server environment. We
provide information about how to configure security credentials for the connector
agent, as well as for the migrated artifacts and modules. We also describe the
settings that are required for deploying migrated applications to secured
WebSphere Process Server.

For background information, refer to Appendix C, “Migrate WBI Adapter for EJB
Architecture” on page 615. This appendix describes how to configure a
WebSphere Business Integration Adapter to work with a non-secured
WebSphere Process Server environment.

You must be familiar with WebSphere Process Server deployment concepts to
fully understand the following procedures.
This appendix contains the following sections:

» A1, “Overview”
» A.2, “Configuring security”
» A.3, “Conclusion”
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A.1 Overview

When reusing a WebSphere Business Integration Adapter with a secured
WebSphere Process Server, follow up on several mandatory configuration steps.
We describe the three major steps to consider:

» The WebSphere Business Integration Adapter connector agent must be able
to connect to the secured WebSphere Process Server:

— As a reminder, WebSphere Process Server is able to simulate an MQ
manager because of the MQ client link. You must configure the connector
agent to use Java Message Service (JMS), so that it is able to
communicate properly with WebSphere Process Server through the MQ
client link. You must configure the property jms.MessageBrokerName to
use this syntax: WBIA_QM:WBIA.JMS.SVRCONN: mqghost. mqport. The
variable mqhost is the IP address of the machine hosting WebSphere
Process Server. The variable mqportis the value of the
SIB_MQ_ENDPOINT_ADDRESS port that is defined in WebSphere
Process Server.

— You must set the jms.UserName and jms.Password properties to
correspond to the SCA_Auth_Alias that is defined in WebSphere Process
Server (by default, it is the admin user). This step is critical for a secured
configuration. If the UserName and Password are set up incorrectly, the
connector agent is unable to connect to WebSphere Process Server.
A.2.2, “Setting up the connector agent with secured JMS” on page 574
provides an example.

» You must set up the WebSphere Process Server Service Integration Bus
correctly:

— The MQ client link communicates with the WebSphere Process Server
internal messaging layer, which is called the Service Integration Bus.

— Because the Service Integration Bus is also secured within a secured
WebSphere Process Server environment, you must configure the Service
Integration Bus to allow the use of an inbound MQ transport channel
chain. A.2.4, “Allowing the MQ chain for the service integration bus” on
page 582 provides an example.

> You must set up the WebSphere Process Server modules that are related to
the adapters properly:

— The WebSphere Process Server modules that correspond to the WBI
Adapters contain JMS bindings. The JMS bindings communicate with the
WebSphere Process Server internal messaging layer (called the Service
Integration Bus), which is connected to the MQ client link.
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— The JMS bindings rely on Message-Driven Beans (MDBs) to communicate
with the Service Integration Bus queues. One MDB is generated for each
JMS binding (import or export).

— Within a secured WebSphere Process Server environment, the Service
Integration Bus is also secured. So, it is necessary to configure the MDBs
to authenticate with the secured Service Integration Bus.

— The following sections provide a detailed example of the MDB
configuration:

e A.2.3, “Setting up a security identity qualifier in Message-Driven
Beans” on page 576 for the setup in WebSphere Integration Developer

* A.2.5, “Deployment of the connector modules” on page 584 for the
deployment of the applications in the secured WebSphere Process
Server environment

A.2 Configuring security

This section provides details about the major steps that are required to have a
WebSphere Business Integration Adapter running with a WebSphere Process
Server environment.

A.2.1 Initial assumptions

We assume that global security is enabled in the WebSphere Process Server
environment.

We assume that the user name and password that are used correspond to the
admin user in the WebSphere Process Server user registry.

To illustrate the security configuration steps, we use the customer
synchronization scenario in this developerWorks article:

http://www.ibm.com/developerworks/websphere/library/techarticles/0511 m
ckinstry/0511 mckinstry.htm]

In this article, an inbound WBI Clarify connector sends events to be synchronized
into the target SAP system, through the outbound WBI SAP connector.

Figure A-1 on page 574 shows the flow of events for the customer
synchronization scenario.
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myTrigPort CustSynicCollabObj myOutPort
=] EEEE— £y S a
Customer Customer
SAPConnector
4

Figure A-1 Customer synchronization example from Clarify to SAP

A.2.2 Setting up the connector agent with secured JMS

574

The connector agent must be able to connect to the secured WebSphere
Process Server through the MQ client link. For this purpose, it has to
authenticate, and it is necessary to set up the jms.UserName and jms.Password
properties so that they correspond to the SCA_Auth_Alias that is defined in
WebSphere Process Server (by default, this alias is associated to the admin
user, and the password is also admin). This step is critical for a successful
secured configuration. If the UserName and Password are set up incorrectly, the
connector agent is unable to connect to the secured WebSphere Process
Server.

Figure A-2 on page 575 shows an example with the Clarify connector from our
scenario. We use the Connector Configurator tool to edit the adapter properties.
The major properties to consider are shown in blue. You must apply a similar
setup to any WBI Adapter that is part of the secured WebSphere Process Server
solution.
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44 Connector Configurator - [WAS - ClarifyConnector*]
Tl File Edit View Window Help
LEEg S a & & | & |~ Target System:
Standard Properties l Connector-Specific Properies | Supported Business Objects | Trace/Log Files | Data Handler
Property | Value | Type | Subtype
1 | AdapterHelpName String
2_ AdmininQueue CLARIFY CONNECTORJADMININQUEUE String QueueName
3_ AdminCutQueue CLARIFY CONNECTORADMINOUTQUEUE String QueueName
4 | AgenfTracelevel 0 Integer
5_ ApplicationName ClarifyConnector String
ﬁ_ BiDi.Tran=sfermation falze Boolean
7 __|BOTrace None String
Eleoemee String
9_ CharacterEncoding ascil String
10| CommenEventinfrastructure falze Boolean
11 | ContainerManagedEvents String
i DeliveryQueue CLARIFY CONNECTOR/DELNWERY QUEUE String QueueName
i) CeliveryTransport i
|14 | DuplicateEventElimination falze Boolean
l FaultQueue CLARIFY CONNECTOR/FAULTQUEUE String QueueName
l jmz.FactoryClazsName CxCommon.Mes=aging.jms. IBMMQSeriesFactory String AbsoluteClazsName
LEll im=. Mez=zageBrokerlame String
18 |jm=.NumConcurrentRequests Integer
19 g, . U B
EQ s Usertiame N N '
21 |Locale en_lUs String
22 | MessageFileName InterchangeSystem. txt String FileName
23 | PolEndTime: HH: MK Time
24 | PollFrequency 10000 Integer
|25 | PollStariTime HH:MM Time
26| RepositoryDirectory CNBMreposDir String Directory
ZT_ Requestlueue CLARIFY CONNECTOR/REQUESTQUEUE String QueueName
i Responselueue CLARIFY COMNECTOR/RESPONSEQUEUE String QueueName
29 | RestartRetryCount 3 Integer
30 | RestartRetryinterval 1 Integer
|31 | RFHZMes=ageDomain mrm String
32_ SynchronousRequestQueue CLARIFY CONNECTOR/SYNCHRONOQUSREQUESTQUEUE String QueueName
33| SynchronousRequestTimeout 0 Integer
l SynchronousResponselueue CLARIFY CONNECTOR/SYNCHRONOUSRESPONSEQUELE String QueueName
i TivoliMoniterTransactionPerformance falze Boolean
36 | WireFormat Cw XML String
|37 | WsifSynchronousRequestTimeout 0 Integer
38 | XMLNameSpaceFormat short String

Figure A-2 Connector agent configuration for secured JMS communication
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A.2.3 Setting up a security identity qualifier in Message-Driven Beans

576

The WebSphere Process Server modules that are related to the WBI adapters
must be able to connect to the secured Service Integration Bus queues. For this
purpose, the Message-Driven Bean (MDB) that is associated with each WBI
adapter JMS binding (import or export) has to authenticate, and it must be set up
with a security identity qualifier.

You must execute the following procedure for each WBI Adapter that is part of the
solution, that is, for each module that is related to a WBI adapter. We illustrate
the procedure with the customer synchronization scenario, in which we have two
connector modules: ClarifyConnector and SAPConnector:

1. In WebSphere Integration Developer, within the workspace of your migrated
solution, go to the Java Enterprise Edition (EE) perspective. Look at the
available connector EJB modules. In our example, we have two connector
EJB projects: ClarifyConnectorEJB and SAPConnectorEJB. Figure A-3
shows our two connector EJB modules.

2 JavaEE - IBM WebSphere Integration Developer
File Edit Mavigate Search Project Run Window Help

|.=j' .ﬁvav?élvi%v:
& . & ;
7= Enterprise Explorer | S Services
-
==

+ Tg‘l ClarifyConnector
=3 ClarifyConnectorApp

+ 'EJ ClarifyConnectorEJB
2 ClarifyConnectorWeb
,_—fv CustSyncCollabObj

s CustSyncCollabObjapp
4 custsyncCollabObETB
= CustSyncCallabObjweb
T Mib

'7" SAPConnector

% SAPConnectorApp

{4 sAPConnectorE18

E SAPConnectorWeb

el websphere_default_messaging_provider

e I O o B Y O O O 2 R

Figure A-3 Connector EJB modules in the Java EE perspective
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2. Open the Deployment Descriptor for one connector EJB module. You must
repeat the following steps for each relevant EJB module.

Click the Assembly tab.
In the Security Roles part, click Add (Figure A-4).

¥ Java EE - - IBM Web5Sphere Integration Developer 6.2 - CAIBM\WID62wkspce\TestMacKinstry
File Edit Mavigate Search Project Runm Window Help

! w - 0-Q-Q- I G-E ®Y QR G-
%2 Enterprise Explorer 52 72 Services ~ 0| @ EIB Deployment Descriptor 52
& & ¥

05 % Assembly Descriptor
= ClarifyConnectar
%2 ClarifyConnectorApp Security Roles
= 'E ClarifyConnectorE1B The following security roles are defined for the EJB JAR:
+ '% Deployment Descriptor: ClarifyConnectorEJB
+- (2% ejbModule
£ B84 JRE Syztem Library [WebSphere Process Server va.2 JRE]
+- B, WebSphere Process Server w6.2 [WebSphere Process Ser
(% Security Editor

¥

¥

H ClarifyConnectorWeb
. . SR
Ti=> CustSyncCollabObj Method Permissions
%5 custsynccollabobiapp The following method permissions are defined for the EIB JAR:

24 custsyncCollabObiETR

H CustSyncCollabObjweb

1= Mib

l;—fv SAPConnector

= %‘ SAPConnectorApp

+ & sAPConnectorE18 Overview Bean |References | WS Handler | Assembly | Access | WS Extensi
#- &4 SAPConnectorteh

Figure A-4 Modifying the deployment descriptor and security roles

-6 - - -
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5. The Add Security Role window appears. Type Role4ICS in the Name field,
and click Finish (Figure A-5). Note that you can set the Name to any value
that you like. Document the name that you choose, because you will use it
later in the security setup process.

€2 Add Security Role =1}
Security Role

Enter name and description. L[]-

Mame: Role41Cs|

Description:

@ | Fnish ][ cancel

Figure A-5 Setting up a name for the Security Role

6. Click the Access tab. And then, click Add in the Security Identity (Bean
Level) part (Figure A-6 on page 579).
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[P JavaEE- - IBM WebSphere Integration Developer 6.2 - C:\IBM\WID62wkspce\TestMacKinstry

File Edit Mavigate Search Project Run Window Help

Ci- = 0% Q I GE BRI B e
72 Enterprise Explorer 52 _‘L‘E‘Servioes} = O || @ *E18 Deployment Descriptor 53

&

'bd ClarifyConnector
% ClarifyConnectorApp
= E‘J ClarifyConnectorEJE
IE Deployment Descriptor: ClarifyConnectorEJB
[ ejbModule
{5 Security Editor
albd ClarifyConnectorWWeb
3/'7‘1 CustSyncCollabObj
%2 custsyncCollabChiapp
£ custsyncCollabObiER
albd CustSyncCollabObjweb
= b
3/'7‘1 SAPConnector
% SAPConnectorApp

£ sapConnectorE1B
@

&

Workspace S ¥

=

Access

Security Identity (Bean Level)

B\ JRE System Library [WebSphere Process Server v6.2 JRE] Edit
B WebSphere Process Server v6, 2 [WebSphere Process Sery

WebSphere Extensions
The following are extension properties for the WebSphere Application Server,

Overview |Bean |Referenoes WS Handler IAssemny Access | WS Extension | WS Binding | Mediation Hand

Figure A-6 Setting up the Security Identity
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7. A new Security Identity window appears. Select Use Identity assigned to
specific role (below). For Role name as shown in Figure A-7, select
Role4ICS, which you previously created. Click Next.

€2 Security Identity =1}
Security Identity Y
Select type of security identity. U W

Run as mode
() Use identity of caller
(%) Use identity assigned to spedific role (below)

Role name:
Role4ICS ™

Role description:

Security identity description:

Figure A-7 Setting up the Role name for Security Identity

8. In the Security Identity: Enterprise Bean Selection window, under Beans
found, select the correct Message-driven beans. You can identify the
relevant MDBs by their names. The name always starts with an underscore
and is followed by JMS. After you have selected the correct MDBs, click
Finish.
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Figure A-8 and Figure A-9 on page 582 show two examples from our
scenario. We have two EJB modules. The Clarify connector in the first module
has one MDB associated with its export, and the SAP connector in the
second module has one MDB associated with its import. Note that depending
on your scenario, one WBI adapter can have several MDBs associated with it
in one module.

€ Security Identity M= <

Enterprise Bean Selection g
Select one or more enterprise beans from the list, @'@
Beans found:

] LT‘Q ClarifyConnector Selact Al
[ 8 Module
[ E& servicesiBusMessageBean Deselect Al

Eé_export.lnput_.ﬁ.syndMS

@ I Finish H Cancel ]

Figure A-8 Selecting the correct EJB components for the Clarify connector
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& Security Identity =<

Enterprise Bean Selection
Select one or more enterprise beans from the list. ®

@

Beans found:

] 8 e

[ @ sAPConnector

[ 8 export.Customerga Deselect Al
[] E& serviceSIBusMessageBean

[d _import. OutputMs

) [ <Badk ] [ Fnish || cancel |

Figure A-9 Selecting the correct EJB components for the SAP connector

9. Save all the changes in the deployment descriptor by typing Ctrl+s.

A.2.4 Allowing the MQ chain for the service integration bus

The MQ client link communicates with the WebSphere Process Server internal
messaging layer, which is called the Service Integration Bus. Because the
Service Integration Bus is also secured within a secured WebSphere Process
Server environment, you must configure it to allow the use of an inbound MQ
transport channel chain.

Follow these steps:

1. Open the administrative console of the WebSphere Process Server
environment.

2. Go to the Service integration — Buses view (Figure A-10 on page 583).
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] Integrated Solutions Console - Orange

File Edit View Favorites Tools Help

@Bad( - J Ia @ (H ! pSeardﬂ ‘i‘\"/Fa\rorites @

F Address @ https: {flocalhost: 9043/ibm/console fsecure fsecurelogon. do
M Rechercher «+ &2 = E?v 5] - O3+ ¥% Mes favoris ™ @Trouver " “:?Orihographe i 2; Traduire ﬁﬂ

Googl

Integrated Solutions Console ~ Welcome admin

View: |AII tasks [il | Buses
Welcom=

Guided Activities

Buses
Servers A service integration bus supports applications using message-based and service-oriented
T interconnected servers and clusters that have been added as members of the bus. Applicat
Applications engines associated with its bus members.
Resources Preferences
Security
Environment T
Services SR
~ Description
Integration Applications EEa s HEEEEES i tption
T D BPC.widCell.Bus Messaging bus for Process Chorecgraph
Users and Groups D CommeonEventInfrastructure Bus CommonEventInfrastructure Bus
Manitari d Tuni
R e i [] |SCAAPPLICATION.vidCell.Bus Messaging bus for Service
Troubleshooting
] SCA.SYSTEM.vidCell.Bus Messaging bus for Service
= Service integration | R
Total 4

WSRR definitions
Common Event Infrastructure
[ web services

Service Integration Bus Browser

upDI

Figure A-10 Go to the Buses view in the administrative console
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3. Click the Enable bus security check box as shown in Figure A-11. The WBI
Adapters use only the SCA Application bus. Then, select Allow the use of all
defined transport channel chains, and click OK. This action allows the MQ
client link to communicate with the secured SCA Application bus

(Figure A-11).

ppses - |

Buses > Security for bus SCA.APPLICATION.widCell.Bus

Configure the security settings for your service integration bus.

Configuration

General Properties Additional Propartias

Usars and groups in the bus
connector role

Permitted transports

Security
Enable bus security

Inter-engine authentication alias
SCA_Auth_alias

Related Items

Parmitted transports

(&) Allow the use of all defined transport channel chains JAAS - 12C authentication data

O Restrict the use of defined transport channel chains to those protected by Sacure Administration and
S5L i i i i . Applications

O Restrict the use of defined transport channel chains to the list of permitted
transports

Mediations authentication alias _\
SCA_Auth_alias

App|y| ﬂ Reset| Cancel |

Figure A-11 Selecting Allow the use of all defined transport channel chains

4. Then, click Save to save the configuration.

A.2.5 Deployment of the connector modules

In “Setting up a security identity qualifier in Message-Driven Beans” on
page 576, we have defined a security identity role (Ro1e41CS) that must be used
by the WebSphere Process Server modules related to the WebSphere Business

Integration Adapters.

For each module, we now have to specify a real user to fulfill the role defined
previously. You must perform this operation during the module deployment to the
secured WebSphere Process Server environment.

The following description assumes that you deploy the module as an enterprise
archive (EAR) file with the administrative console, using the “Show me all
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installation options and parameters” option (so that all deployment steps are
available).

Beware that the deployment step numbers that we provide might not be the
same in your case. Therefore, we always put the complete name of the step
beside the step number.

Follow this procedure. You must run this procedure for each connector module
EAR file to deploy.

Start deploying your module EAR file by using the administrative console. Make
sure that you select Show me all installation options and parameters before

clicking Next, so that you can set up all of the required steps for security later
(Figure A-12).

welcome
Guided Activities
Servers

B applications

Enterprise Applications

Install New Application

SCA modules
Resources
Security
Enwvironment
Services
Integration Applications
System administration
Users and Groups
Manitoring and Tuning
Troubleshooting
Service integration

uoolI

Preparing for the application installation L\

Specify the EAR, WAR, JAR, or SAR. module to upload and install.

Path to the new application
Q’, Lacal file system

Full path
|C: \migration\director',"\ju| Browse...

) Ramote filz systam

[Eez]

Context root
Used only for standalone Web modules (.war files) a

‘ How do you want to install the application?

O Prompt me only when additional information is requirad.

:\-" Show me all installation options and parameters.

!
Cancel

Figure A-12 Selecting Show me all installation options and parameters

Complete these steps:

1.

Accept all of the default values until you reach step 6 of the deployment page
flow, which is “Bind listeners for Message-Driven Beans.”

In step 6, Bind listeners for Message-Driven Beans, of the deployment page
flow, bind each relevant MDB to an activation specification authentication
alias. You have to select the same MDBs as the MDBs that you selected in
step 8 of “Setting up a security identity qualifier in Message-Driven Beans” on
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page 576. You have to type SCA_Auth_Alias as the value for Activation spec
authentication alias. Figure A-13 shows an example with the Clarify connector
export from our customer synchronization scenario.

T
fect EIB module EB URI Messaging type Bindings

ClarifyConnectorElB | ServiceSIBusMessageBean | ClarifyConnectorEIB.jar, META- com.ibm.wsspi.sib.ra.5ibRaMessagelistener @ piet -
istaner po

INF/ejb-jar.xml
MName

e

@ Activation Specification

Target Resource JNDI
Name

sca/ ClarifyConnactor/Act

Destination JNDI name

ActivationSpec
suthentication alias

ClarifyConnectorElB | _export.Input_AsynclMS | ClarifyConnectarEIB.jar, META- | javax.jms.MessagsListaner N
() Listener port

INF/ejb-jar.xml
Name

——

(%) Activation Specification

Target Resource JNDI
Name

ClarifyConnector/Input_4

Destination JNDI name
CLARIFYCONNECTOR,/DE

ActivationSpac
suthentication alias

SCA_Auth_Alias

— | o

Figure A-13 An example of setting up the authentication alias for the activation spec of the MDBs
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3. Perform these steps in step 9, Map resource references to resources, of the
page flow (Figure A-14 on page 588):

a. Under Specify authentication method, select Use default method
(many-to-one-mapping). Then, select SCA_Auth_Alias for the
Authentication data entry.

b. Select the check box of the line corresponding to the connection factory (it
is the line where the Resource Reference name ends with _CF.

c. Click Apply.
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File Edit View Favorites Tools Help

OO BE G| M P S @

Address @ https: {flocalhost: 9043ibm/console flogin. do?action=secure
G008[e| ERs R.ed'\erd'\er?@ o #' E - O3+ ¥% Mes favoris~ ' |§Trouver b T}Drihogaphe = ?;Trad..'le i i

Integrated Solutions Console ~ Welcome admin

Specify authentication method:

Step 7 P
INDI names © Hone
beans
@ Use default method {(many-to-one mapping)
Step 8 Map EIB

= Authentication data entry
references to beans

| sca_auth_alias

Step 9: Map i ) .
FESOUFCe O Use customn login configuration

references to Application login configuration

(=)

Select| Module EJE URI Resource Reference

ClarifyConnectorEIE | Module (I:"I;;;;b—j:rn:ctmilnrﬂﬂ.]ar.MErﬂ- scafresource/export/Input_Async_CF

sacurity roles to
users or groups

ClarifyConnectorEIB.jar, META-

Step 14 Map I:‘ ClarifyConnectorEIB | Module INF/ejb-jar.xcml

RunAs roles to

scafresource/export/ Input_Async_FAILEDEVENT |

tect
have the

cm =] an Fl ClarifyConnectorEJE | Module B ConnecoslB as Men Ay

INF/ajbjar.xml sca/resource/jms/SCA.IMS/ SystemBus_CF

Module EIB URI Resource Reference

ClarifyConnectorElB Module | ClarifyConnectorElB.jar, META-INF/ ejb-jar.xml scafresource/export/ Input,
ClarifyConnectorElB Module | ClarifyConnectorElB.jar, META-INF/ ejb-jar.xml scafresource/export/ Input,
ClarifyConnectorElB Module | ClarifyConnectorElB.jar, META-INF/ ejb-jar.xml scafresource/export/ Input,

| previous | | Next|  cCancel |

G

Figure A-14 Setting up the authentication alias for the connection factory
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4. In step 13, Map security roles to users or groups, of the page flow, in the Map
security roles to users or groups pane (Figure A-15), click Look up users to
map the Role4ICS role to the admin mapped user. Then, click Next.

Integrated Solutions Console ~ wWelcome admin

|: Enterprise Applications
Il 1nstall New Application

Specify options for installing enterprise applications and modules.

Step 1 ¢ Map security roles to users or groups
installatio io
Each role that is defined in the application or module must map to a user or group from the domain usg
Step
C | Look up users | | Look up groups
Select| Role Everyona? All authenticated? Mapped users
[0 |Roledics F F admin

Step 5 Map
shared libraries

Step & Bind
listeners f
message-driven
beans

Step 7 Provide
INDI names for
beans

Step 8 Map EIB
references to beans

resource

ment entry
refarences to
resources

Step 11 Map
wirtual hosts for
Web modules

Step 13: Map
security roles to
users or groups

HH Step 14 Map
|10
Figure A-15 Mapping the security role with an actual user

5. In step 14, Map RunAs roles to users, in the Map RunAs roles to users pane
(Figure A-16 on page 590), specify the user from the user registry (admin user
and the same password, in our example), select the listed role (Role4ICS
role, in our example), and click Apply.
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Map RunAs roles to users

The enterprise beans or servlet that you are installing contain predefined RunAs roles. Some enterprise beans or servlet uss
roles to run as a particular role that is recognized when interacting with another enterprise bean.

usarname
I

password

Apply

Remove the RunAsUser user name and password from the selected roles.

Remaove

Selact| Role User name
] Role4ICS admin

Figure A-16 Mapping the RunAs role to an actual user

6. Finish the application installation and save the changes.

A.3 Conclusion

The procedures given in this appendix described the major steps that are
required to use an existing WebSphere Business Integration Adapter within a
secured WebSphere Process Server environment.
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Access EJB migration

In this appendix, we show an example of the standard support to migrate
WebSphere InterChange Server applications that use the WebSphere Access
Enterprise JavaBean (EJB), or Access EJB, feature. We also show testing and
verification of the migrated sample application. Remember that you can call a
WebSphere InterChange Server collaboration synchronously from any Java 2
Platform, Enterprise Edition (J2EE) client through the use of an EJB session that
is provided as part of the WebSphere InterChange Server product. This EJB is
the main component of the WebSphere Access EJB.

The standard migration tools are one option among others to migrate
WebSphere InterChange Server applications to WebSphere Process Server.
See Part 2, “Migration implementation concepts” on page 71, for an overall
discussion about the possible options for migration implementation. Part 3,
“Migration tooling” on page 177 provides detailed information about the standard
migration tools.

We present a simple example in this chapter to illustrate a complete upgrade that
uses the standard migration tools. In reality, complex WebSphere InterChange
Server solutions generally require changes before or after migrating. You must
manually make changes either to the WebSphere InterChange Server artifacts
before the migration or to the generated WebSphere Process Server artifacts
after the migration.
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We include the following sections in this appendix:

» B.1, “Target environment” on page 592
» B.2, “Access EJB example” on page 593
» B.3, “Conclusion” on page 614

B.1 Target environment
Table B-1 identifies the software that we used in the target environment.

Important: We executed this example with the product versions that are
shown in Table B-1. With newer product versions, there might be slight
differences in windows and wizards.

Table B-1 Products installed in the software environment

Software Version
WebSphere Process Server 6.2

WebSphere InterChange Server and toolkit 4.3.0.5
WebSphere Integration Developer 6.2

WebSphere Adapter Framework 2.6.0.11

DB2 Universal Database 8.1.16 (or 8.2.9)
WebSphere MQ Client 6.0.2.4
Microsoft Windows XP Professional SP2
WebSphere Business Integration Data Handler for XML 2.7.3
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B.2 Access EJB example

In the Access EJB example, a J2EE client called AccessServiet calls the
AccessEJB that is hosted in WebSphere Process Server. The session bean,
consisting of the executeCollaborationExtended() remote method, invokes the
access_collab collaboration through its port XmlIPort as shown in Figure B-1.

External Conneckor

“mlPort access_collab AccessDest iestinationConnecto

e — W — (] 4L
wrnlbesk PLAY wmltest PLAY

Figure B-1 Access EJB example overview

The collaboration, in turn, calls DestinationConnector to retrieve an event. The
response received from the connector is sent to the AccessServlet through the
collaboration.

DestinationConnector is a simple test connector that simulates an Enterprise
Information System (EIS)-specific application connector. Upon receiving an
event from the access collaboration with Retrieve as the operation verb, it returns
the same business object as a response.

B.2.1 Preparation

In this section, we discuss the initial steps that are required to migrate the Access
EJB example to the WebSphere Process server target environment.

Examining the WebSphere InterChange Server repository file
The WebSphere InterChange Server repository file, AccesCollab_ICL.jar, is in
the compressed files that are available for download as explained in Appendix D,
“Additional material” on page 651. You can see the artifacts by using the
WebSphere InterChange Server System Manager tool.

Appendix B. Access EJB migration 593



The AccesCollab_ICL. jar file has the following contents, grouped by component
names:

Java files: Any . java files that are generated by WebSphere InterChange
Server when compiling the artifacts are not used by the migration support. The
files are ignored.

» BusinessObject:

— xmltest_PLAY. The xmltest_PLAY business object

— Employee. The employee business object

— Company. The company business object

— Department. The department business object

— MO_Datahandler.*. The metadata business objects for data handlers

— MO_Server_DataHandler. The metadata business objects that are used by
the server

» Collaboration

access_collab.cwc. The collaboration object that shows the wiring of an
external EJB call and destination connector with an access collaboration
template

» CollaborationTemplate

access.cwt. The collaboration template that defines the business process for
the Access EJB example

» Connector

DestinationConnector.con. The connector definition for the destination
adapter

Modifying the business objects

The business objects that are part of the AccesCollab_ICL. jar file require minor
modifications in order to work with WebSphere Process Server. To modify the
business objects:

1. Extract the BusinessObject and Connector folders from the
AccesCollab ICL.jar file to a directory. In this example, we use
C:\ServerAccessInterface_EJBexample.

2. Rename the XML files in the BusinessObiject folder to have a file extension of
XSD.
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Modifying the adapter configuration files
The connector configuration file requires several changes. To modify the file:

1.

By using the connector configurator tool, open the DestinationConnector.con
file from the C:\ServerAccessInterface EJBexample\repository\Connector
folder.

. Change the following properties:

a. For BrokerType, type WAS.

b. For jms.MessageBrokerName, change the value to
WBIA QM:WBIA.JMS.SVRCONN:Tocalhost:5560.

The number 5560 should match the port number for the
SIB_MQ_ENDPOINT_ADDRESS port in WebSphere Process Server. You
can look up this value for your installation in the administrative console by
selecting Application servers — server1 — Ports.

c. Inthe jms.Username field, type any value.

This sample runs without security enabled, and the value in this field does
not matter, as long as the field is not empty.

d. Change RepositoryDirectory to the location of your business objects, for
example C:\ServerAccessInterface EJBexample\repository
\BusinessObject.

3. Save the changes.

Importing the AccessEJB project
To have the AccessEJB project work with WebSphere Process Server:

1.

Copy the CwDataHandler.jar and CwXmlDataHandler.jar data handler Java
archive (JAR) files into the WebSphere Process Server library, which is
WPS_HOME\lib.

Under the Business Integration perspective, select File — Import. Select
Project Interchange, and click Next.

Browse to locate the WPS_HOME\HeritageAPI\ AccessEJB.zip file as an input
compressed file, and click Next.
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4. Click Select All, and then, click Finish (Figure B-2).

= AccessEIR

1= AccessEJBApp

= AccessEIBEIR

1= AccessEIBEIBClient
1= AccessEIBWeb

= DHBOs

= DynamicRouting

1= DynamicRoutingApp
=~ DynamicRoutingEJB
=FDynamicRoutingEJBClient
= DynamicRoutingeb

[ Select All ] [ Deselect Al

@ [ Finish I I Cancel

Figure B-2 Importing the AccessEJB project interchange

5. Right-click the DynamicRouting module, and select Properties.

6. In the Properties for DynamicRouting window, click Java Build Path, and go
to the Library tab.

596 Migrating WebSphere InterChange Server and Adapters to WebSphere Process Server V6.2



7. Click Add External JARS to add the data handler JAR files to the Java build
path for the DynamicRouting module as shown in Figure B-3.

Info

BeanInfo Path

Builders

DADX Web Services Provider
Human Task

Integration Test Client

Java Compiler

Javadoc Location

Java JAR Dependencies
Java Task Tags

Links Validation/Refactoring
Project References

Server

System Under Test Monitoring
Validation

W5-I Compliance

4= Properties for DynamicRouting

Java Build Path

= §ource] 1= Projects =Sk Libraries l'&{} Order and Ex'portl

annv rrthe-boitc-partt

< + El CwDataHandler jar - C:\WebSphere WIDyuntimes\bi_ve Add JARs...

+]-4) CwiMLDataHandler jar - C:\WebSphere\WID yuntimes\bi
MMM External JARs...

+- B, WebSphere Process Server v6.0 Runtime

Add Library...

|
|
Add Variable. .. |
|
|

Add Class Folder...

L5 2
Default output folder:
| DynamicRouting Browse...

oK | Cancel

Figure B-3 Adding the data handler JAR files to the build path
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Contents of the AccessEJB project interchange file

In this section, we discuss the contents of the AccessEJB project that comes with
the WebSphere Process Server product.

AccessEJB assembly diagram

Figure B-4 shows the assembly diagram of the AccessEJB project.

ERE AccessE T

+ @ AccessEIBAPP
== AccessEIBEIB
|- ejbModule
- :-E com.crossworlds.access.business., cwsession
+ m _EJSRemoteStatelessModule_b&3301a2_Tie.java
+ m _EJSRemoteStatelessModuleHome_ba3301a2_Tie.j
=
+ m EJSRemoteStatelessModule_b&3301a2.java
+ m EJSRemoteStatelessModuleHome_b&3301a2.java
+ m EJS5tatelessModuleHomeEean_b&3301a2.java
4 com.ibm.ejs.container
B4 com.ibm.wsspi.sca.ejb.madule
H4 org.oma.stub.javax.ejb
= META-INF
@ default.dnx
+-123 AccessEIBEIBClient
—I-i= AccessEJBWeb
|- JavaSource
=I5B access.serviet

+
+
+
+

R,
=51

o,

Stand-alone References 1.1

P =

Figure B-4 AccessEJB assembly diagram

The EJB project contains CwsessionBean and its relevant CwSessionHome
home and CwSession remote interfaces. The Web project contains the J2EE

client AccessServlet.

The servlet calls the executeCollaborationExtended() remote method in the
CwSession bean to invoke the access_collab Business Process Execution
Language (BPEL) process through the selector in the DynamicRouting module.

DHBOs library

DHBOs is a common library that holds all of the shared artifacts, such as
business objects, maps, and interfaces that are used by the AccessEJB
modules. DHBOs includes the data handler metadata business objects that are
required to handle various Multipurpose Internet Mail Extensions (MIME) types.
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DynamicRouting selector module

DynamicRouting is a selector module that is used to dynamically select Service
Component Architecture (SCA) targets (BPELSs) based on the collaboration
name and port name that are passed to the AccessEJB. Figure B-5 shows the
assembly diagram.

- Business Integration &2 =0
#eBRs -

Ly
l% access_collab
Te AccessCollab_Library [, -
ﬁ DestinationConnector = @ # Routinglnput
12! DHEOS »
lg DynamicRouting Q
—'%5) Assembly Diagram i
& access_collab_ymiPort
‘E# RoutingInput
117 Dependencies @ T pefaut
& Business Logic
E* Data Types
@ Interfaces
& Mapping
T Events

V] ] [ [ [

[63] '-,_-_T"lj_-{PreRDute_TargetCnIIab_TargeﬂJnrt 14

o,

][] [ [

Figure B-5 Assembly diagram of the DynamicRouting module

Inputs specified in the Access Servlet J2EE client
In this example, access collab is passed as the collaboration name and XmlPort
is passed as Portname in the remote method call to the session bean:

executeCollaborationExtended(*“**, access_collab, XmlPort, data,
text_xml, Retrieve);

In this example, the parameter data is the string representation of the XML file
that is passed as the triggering business object into the collaboration.

Copy and paste the AccesEJB_InputFile.xml file thatis in C:\. The file name
and the path to the file are specified in the AccessServlet. java file. Example B-1
shows the contents of the XML file.

Example B-1 Input XML file

<?xml version="1.0" ?>
<IDOCTYPE PLAY>

<PLAY>
<CNAME>IBM</CNAME>
<CPROD>Software</CPROD>
<CNUM>1000</CNUM>
<CLOC>Miami</CLOC>
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<CTURN>12345789.00</CTURN>
<DEPT>

<DID>Adapters</DID>
<DNAME>120</DNAME>
<DGOOD>true</DGOOD>

<EMP>

<EID>420</EID>
<ENAME>JoeSomebody</ENAME>
<EAGE>36</EAGE>
<EADDRESS>577 Airport Blvd Burlingame CA</EADDRESS>
</EMP>

</DEPT>

</PLAY>

B.2.2 Implementation

In this section, we explain how to migrate the AccessEJB technical example.

Migrating the artifacts
To migrate the artifacts:

1. Open WebSphere Integration Developer in the Business Integration
Perspective.

2. Click File — Import.
3. Select WebSphere InterChange Server Repository, and click Next.

4. In the next window, specify the AccesCollab_ICL. jar repository JAR file to be
migrated. Enter AccessCollab Library as the new library name, and click
Next.

5. In the Configure Connector Migration window, accept the default value for
DestinationConnector migrating to JMS to Undetermined WBI Adapter, and
click Next.

6. In the Conversion Options window, choose all of the recommended options,
and click Finish.

The Migration Wizard successfully migrates the WebSphere InterChange Server
artifacts to the WebSphere Process Server artifacts that reside in two projects
and a library. The artifacts that are used commonly across all the projects are
stored in the library as shown in Figure B-6 on page 601.

Building the projects might take a while. After all of the the projects are built,
warning messages are displayed on the Problems tab. Although these APlIs are
all deprecated, they are still supported in WebSphere Process Server.
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4= Business Integration - IBM WebSphere Integration Developer
File[ Edit Mavigate Search Project Run ClearCase Window Help

Ir-HE | &2088 |3 8- @ [ ERene@T

[#-35) Assembly Diagram
----- i3, Dependencies
4= Business Logic

/- = Data Types

- (Tl Interfaces

- <& Mapping

----- ¥ Events

= ﬂ AccessCollab_Library
..... [E: Dependencies
[+ £ Data Types
- @ Interfaces
[+ Mapping

----- ¥ Events

=} DestinationConnector
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..... [E: Dependencies
[+ &2 Business Logic

----- £ Data Types
- Interfaces
[+ Mapping

----- ¥ Events

Figure B-6 Generated projects after migration
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Event flow through the migrated projects

Figure B-7 shows the flow of events, end to end, through the various applications
and the components that are involved in the AccessEJB example.

AccessEIB App DynamicFouting App
ey 1) % Routinglnput (D & RoutingSelector
a Stand-done References 1t D 2 DynamicRouting = @ '-_r:‘;JPrer.‘te_a:usas_:nla‘J_iuﬂPn't 11 @ = acess ol KmiPort
Access_Collab App Destination Connector App

1) o AmiPort_Te_scoess imPort

@ & wnport b

i i} sitest, PLAYEG (1) & wntest PLAYEG To_Generic 41
(1) %, access_collab_XmiPort -

1) o ecoess XmPort_To_AccessDest 1.1 +(f) & DestrationConnector_xmitest_PLATEC 'I_. :-,Gengn:_T(._'ijn.e i 1) ‘JO,TD,.T_’ro:essn; 11 0] § ouput

|

v

= Tewt Conrechor [W5] - [DestinationCannectod]

Be B Geoest Hep

- il

Buswess Qopct T | =

Figure B-7 End-to-end flow of events through the examples
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Customizing the contents of the AccessEJB project

In the following sections, we explain how to customize the contents of the
AccessEJB project.

Adding the AccessCollab_Library to the DynamicRouting module

AccessCollab_Library is a required library, because the selector invokes the
access_collab module and needs references to the dependent files. To add the
library:

1. Select the DynamicRouting module, right-click, and select Open

Dependencies.
2. Click Add.

3. From the Library Selection Window, select AccessCollab_Library. Then,
click OK.

4. Save and close the Dependencies window.

AccessCollab_Library is added to the module along with DHBOs, as shown in
Figure B-8.

= Business Integration 52

+ "_g access_collab

+ "_E AccessCollab_Library
+ "_g DestinationConnector
+- 2 DHBOs

= "_g DynamicRouting

‘ES} RoutingInput
ot N
1, Dependendies
& Business Logic
E;'> Data Types
1! Interfaces
= Mapping

Events

F- [

= ?@ Assembly Diagram
E=f access_collab_¥miPort

=8 ?&Assembly Diagram: DynamicRouting encies: DynamicRouting X

#He B g

~ Libraries

Configure the required libraries.
{2/DHECS

Advanced:

Deploy with Module

Java
J2EE (Web, EJB, Connector, etc)
Predefined Resources

Ordering

Unresolved Projects

Figure B-8 Adding a dependent library

Creating references to the migrated process module
To create the references:

1. Open the assembly diagram of the DynamicRouting module.

1. Drag the XmlPort export component of the access_collab module to the
assembly diagram of the DynamicRouting module as an import component.

2. In the window that opens, select Import with SCA Binding, and click OK.
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Rename the newly created import to access_collab_XmlPort.

Copy and paste the existing PreRoute_TargetCollab_TargetPort
component in the assembly diagram of the DynamicRouting module. Rename
it to PreRoute_access _collab_XmlPort.

On the PreRoute_access_collab_XmlPort component, remove the existing
reference. Click the reference (small box on the right side of the component
containing “1.1”), right-click, and select delete.

Wire the PreRoute_access_collab_XmlPort to access_collab_XmlPort. When
you see a prompt regarding a new reference that will be created on the
source, click OK.

A new reference called xmlitest PLAYBG PortTypePartner is added to invoke
the access_collab module as shown in the assembly diagram in Figure B-9.

Save the changes.

5]

- T

1= access_collab
iy AccessCollab_Library
'9 DestinationConnector
12 DHBOs

'9 DynamicRouting

= ‘?& Assembly Diagram
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F- [

& Business Logic
£ Data Types
@ Interfaces
&4 Mapping

T Events

E @ % RoutingInput (@ & RoutingSelector
EY
& @ 'l PreRoute_TargetCollab_TargetPart 1.1 @ﬁ' = TargetCollab_TargetPort
C-L?
@ B pefault
DE
. .
@ '3 PreRoute_access_collab_¥mlPort /2.2 @ | access_collab_XmlPort
. -
O]
[=
mroblems Servers | Progress | Console
Description %g Component: PreRoute_access_collab_XmlPort (Java)
Details -1-l@) Interfaces [ Details | Qualifiers | Event Manitor
Implementation * &P RoutingPacket Properties of Partner Reference xmlitest_P|
- IF) References
* E‘ xmltest_PLAYEG_PortTypePartner Mame: |xmItest_PLAYBG_PortTypeParmer
Interface: |xm|test_PLAYBG_PortType
Multiplicity: |1..1
Description:
Target
) iaccess_collab_XmiPort
[T e R e —

Figure B-9 Modified assembly diagram of the DynamicRouting module
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Updating the selector file

Update the existing selector component in the DynamicRouting module with the
appropriate collaboration and port names, in order to invoke the access_collab
BPEL process:

. Change the perspective to Java.
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] s

2. Expand DynamicRouting — com.ibm and select RoutingSelector.selt in
the Text Editor as shown in Figure B-10.

E_.jd access_collab

&5 access_collabApp

%= access_collabEIB

E_.jd AccessCollab_Library
[U"J ArccessEIB
[ﬁ AccessEIBApp
= AccessEJBEIR
122 AccessEIBEIBClient
::7"' AcrcessEIBWeb
E_.jd DestinationConnector
[ﬁ DestinationConnector App
=2 DestinationConnectorEIR
124 DHBOS
E_.jd DynamicRouting

+ ﬁgao

=I5 com.ibm

&% RoutingSelector.sel

[ 4R outingSelector. selt

+- 58 com.ibm.sel

+- genfsrc

+]- (7= META-INF
= gen

|Z| Default.component

|Z| PreRoute_TargetCollab_TargetPort.compones

Workfile: WBISRVR/ws,/code/migration.wbi.
Last update: 06/06/05 12:28:31
S5CC5 path, id: /familv/botp/vc/10/7/2/8/

END CHMVC
BEGIN COPYRIGHT

Licensed Materials - Property of IBM
5724-1.01, 5655-N53

(C) Copyright IBEM Corporation 2004, 200&
U5 Government Users Restricted Rights- T
restricted by GS5A ADP Schedule Contract j

END COPYRIGHT
-2
<selt:5electorSelectionTable xmlns:xsi="http
<OperationSelectionTable name="Route™>
<CperationSelectionRecord>
<5S5electionKey>
<SelectionKeyElement xsi:type="selt:
</5electionKey>
<SelectionData xXsi:type="selt:5CAInter

< fmeratinnSelaertinnBear~rnrd

Figure B-10 Selector file in the Java perspective

3. Copy and paste the OperationSelectionRecord block.
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4. In the new block, change the value from TargetCollab_TargetPort to
access_collab_XmlPort. In the same block, change componentName from
PreRoute_TargetCollab_TargetPort to PreRoute_ access_collab_XmlPort as
shown in Figure B-11.

<CperationSelectionTable name="Route">
<CperationSelectionRecord>

<SelectionKey>

<SelectionKeyElement xsi:type="selt:S5tringSingletonKey" va1ue="TargetCollab_TargetPort"!)

</S5electionKey>

<SelectionData xsi:type="selt:5CAInternalComponent™ componentName="PIeRoute_TargetCollab_TargetPort"!)
</CperationSelectionRecord>

tionSelectionRecord>

onData type="zelt:5CAInternalComponent™ componentName="BreRoute access collab XmlPort"/>

ationSelectionReco
<DefaultSelectionData xsi:type="selt:5CAInternalComponent” componentHame="Default"/>
</CperationSelectionTable>
</zelt:SelectorSelectionTable>

Figure B-11 Additions to the selector file
5. Save the changes.

Specifying the Java implementation file
To specify the Java implementation file:

1. Expand the com.ibm.sel folder.

2. Copy and paste PreRoute_TargetColiab_TargetPortimpl.java to the same
folder.
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3. As shown in Figure B-12, rename the Java file to PreRoute_
access_collab_XmlPortImpl.

] s

::J'—_‘,Jp access_collab

&5 access_collabApp

Y= access_collabEJB

::J'—_‘,Jp AccessCollab_Library
L-_',—‘Jp AccessEIR
[3 AccessEIBApp
= AccessEIBEIR
122 AccessEIBEIBClient
%= AccessEJBWeb
::J'—_‘,Jp DestinationConnector
[3 DestinationConnectorApp
=% DestinationConnectorEJR
124 DHBOS
::J'—_‘,Jp DynamicRouting

+ EE, BO

+- 15 com.ibm

=58 com.ibm.sel

+1-[J] Default.java

+ m PreRoute_access_collab_XmlPortImpl.java
eV RFrefoute_TargetCollab_TargetPortImpl. java

+--( genfsrc
+- (32 META-INF
= gen

|Z] Default.component

|Z| PreRoute_TargetCollab_TargetPort.component

2| DraBRnte srrece enllab

‘|0t Formnnrset

Figure B-12 Creating a new Java implementation file

4. Change to the Businessintegration perspective, and open the assembly

diagram for the DynamicRouting module.

Select PreRoute_ access_collab_XmlPort component.

In the Properties view, click the Implementation tab.
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7. As shown in Figure B-13, on the Details subtab, in the Class field, enter the
newly created implementation file name:

com.ibm.sel.PreRoute_ access collab_XmlPortImp]l

2= Business Integration &2 = B |95 Assembly Diagram: DynamicRouting 53

BeBEs |
7= access_callab
lﬂ AccessCollab_Library

7= DestinationConnector

& 1 = "

o @ ¢ RoutingInput 1) ‘e RoutingSelector
{2 DHEOSs o

R

o0

1] (- [F- [ -

5 DynamicRouting

= ‘E'c‘:;l Asgembly Diagram
= access_collab_XmiPort
E-é} RoutingInput

135 Dependencies (@ 2 pefault
& Business Logic

o8
> Data Types

(@ 3 PreRoute_TargetCollab_TargetPort .1 (@) % TargetCollab_TargetPort
|-

CL:,

i

i

+- (T Interfaces

+- £ Mapping
¥ Events

?ﬂ:’,PI’ERDUtE_aCCESS_CD"ab_KI‘MPDI’t 1.1

En

@ = access_collab_¥miPort

()
s

—%

Problems | Servers | Progress | Console

Description %}, Component: PreRoute_access_collab_XmlPort (Java)
Details Details | Qualifiers
Implementation

Class: |com.ibm.sel.PreRoute_access_collab_XmIPortImpI

Figure B-13 Specifying the Java implementation file in the component

Modifying the implementation files
To modify the implementation files:

1. Open the PreRoute_access_collab_XmlPortlmpl.java file.

2. Change the method name of locateService.TestBOlnterfacePartner to
TocateService_xmltest PLAYBG_PortTypePartner.
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3. Change all instances of TestBOlInterfacePartner in the file to
xmltest_PLAYBG_PortTypePartner as shown in Figure B-14.

?8.1 Assembly Diagram: DynamicRouting

* @return Service

=/

= public Serice(locat,eSerice xmltest PLAYBG PortTypePartner ()
u

System.out.println(" >>> In PreRoute_access_collab XmlPortImpl file in DynamicRoutinglpp >>>");

String METHODNAME =("locat,e5ervice xmltest PLAYBG PortTy‘pePartner"D
if (logger.isLoggable (Level.FINER))

{
logger.entering (CLASSHNAME, METHODNAME) :
H
Service result = (Service)3ServiceManager.INSTANCE.locateService("xmltest PLAYBG PortTypeFartner") ,)

if (logger.isLoggable (Level.FINER))
{
logger.exiting (CLASSNAME, METHCDNAME, result);
H
return resultc;

logger. logp (Level . FINER, CLASSNAME, METHODNAME, "ifter result " + result):

/f Convert DataCbhject result to string
Jogger. logp (Level . FINER, CLASSNAME, METHCDNAME, "Before BusChj resultEC = new BusChi(result)'™):

?8.1 Assembly Diagram: DynamicRouting

* @return Service
*/
= public Service locateService xmltest PLAYEG PortTypePartner ()
u
System.out.println(" >>> In PreRoute_access_collab XmlPortImpl file in DynamicRoutinglpp >>>");

5tring METHODNAME = "locateService xmltest PLAYBG PortIypePartner”:
if (logger.isLoggable (Level.FINER) )
{
logger.entering (CLASSHNAME, METHODNAME) :
H
Service result = (Service)ServiceManager.INSTANCE.locateService ("zmltest PLRYBEG PortTypePartner");

if (logger.isLoggable (Level.FINER))

logger.exiting (CLASSHAME, METHCDNAME, result);
¥
return result;

Figure B-14 Changes in the implementation file
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4. In the method “Route”, you need to construct the invoked operation name as
the following modification:

DataObject result =
(DataObject)this.locateService xmltest PLAYBG PortTypePartner().invo
ke("Sync", tmpres);

Change it to:

DataObject result =
(DataObject)this.locateService xmltest PLAYBG PortTypePartner().invo
ke("Sync_"+tmpres.getType() .getName(), tmpres);

5. Modify the BOPrefix in BO MQ_Datahandler_DefaultXMLConfig. Find

following code:

mtB0.setDefaultAttrValues();
Add the following code after it:
mtBO.setAttrValue("BOPrefix", "xmltest");

6. Openthe AccessServlet.java file and ensure that the right IOP port number
is specified. The number 2811 needs to match the port number for the
BOOTSTRAP_ADDRESS port in WebSphere Process Server.

You can look up this value for your installation in the administrative console by
selecting Application servers — server1 — Ports.

7. Specify the correct location to the XML input file for the access servlet as
shown in Figure B-15.

72 project Explorer &2
TEG -

+ [._E Enterprise Applications
+] E@ Application Client Projects
+-[J Connector Projects
+-(ig EJB Projects
- E; Dynamic Web Projects
= :7) AccessEJBWeb
B Web Site Navigation
%@, Web Diagram
+ @ Deployment Descriptor: AccessEJBWe
—|-(# Java Resources
|- JavaSource
-8 access.serviet
= m AccessServlet.java
+ 9 AccessServiet
+--m JRE System Library [WPS Server v
+--m, WebSphere Process Server va.0 F
+-[= WebContent

=l T *pccessServiet.java X

* @see javax.servlet.http.HttpServlet#HttpServlet ()
ff The JHDI factory name
private static 5tring thedndiFactory = "com.ibm.websphere.naming,

private =tatic S5tring theProviderURL

// The input XML file Name
private static String theFile = "c:\\AccesEJB InputFile.xml";

Defines the collaboration name, verb, port, and mime type
public static final String VEREB = "Retrive";
public static final String COLLAB = "access_collab";
/fpublic static final String MIME TYPE = "text_delimited":
public statie final String MIME TYPE = "text_ xml";
public static final String COLLAB_PORT = "mlPort";

Figure B-15 Changes made in the AccessServlet.java file
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Deploying the applications
The final step in the migration process is to deploy the projects to WebSphere
Process Server:

1.
2.
3.

Start the embedded instance of WebSphere Process Server.
Right-click the server, and select Add and Remove Projects.

In the Add and Remove Projects window, click Add All >> to add all of the
projects in the workspace to the server. Then, click Finish to initiate the
deployment.

. Verify that all of the the modules are deployed and have started correctly in

WebSphere Process Server.

B.2.3 Testing and verification

In this section, we explain how to run events through the migrated example in
WebSphere Process Server and to verify the results.

Testing the AccessEJB example
To test the example:

1.

Open the Destination Connector by using the Visual Test Connector (VTC)
tool:

Click File — Create/Select Profile.

Click File — New Profile.

Click Browse, and locate the DestinationConnector.cfg file.

For the Connector Name, type DestinationConnector to name the profile.
For the Broker Type, select WAS. Click OK.

Select the profile that you have created, and click OK.

g. Click File — Connect.

~o o0 OT®

As shown in Figure B-16 on page 612, load the Access Servlet client in the
browser by typing the following URL with the correct port number that you are
using:

http://localhost:9080/AccessEJBWeb/AccessServiet

Appendix B. Access EJB migration 611



&1 http://localhost: 9082 /AccessEJBWeb/AccessServlet - Microsoft Internet Expl

File Edit Wew Favorites Tools Help

L . — n - b
eBack - gd |£| @ '\J P } Search “5_3:’Fa'v'nrites E‘) T &

: Address

@j hitp:/localhost: 9082/ AccessEIBWeb AccessServiet

AccessEJB TEST

[ Call Access Collaboration ]

Figure B-16 Loading the AccessServlet client

3. Click Call Access Collaboration.

AccessServlet calls the executeCollaborationExtended() remote method in the
CwSession bean and passes the data file. The session bean, in turn, calls the
DynamicRouting module through the interface partner RoutingPacketPartner.

DynamicRouter uses RoutingSelector to route the call to the access_collab
module through the interface partner xmltest_PLAYBG_PortTypePartner. When
the EJB call reaches access_collab_XmlPort BPEL in the access_collab module,
business logic is applied to the data before invoking DestinationConnector.

The connector receives the business object xmltest_PLAY in the form of
xmltest_PLAY. Retrieve it as shown in Figure B-17.

5 Test Connector -[WAS] - [DestinationConnector] E]@
File Edit Reguest Help

[ Edit Respanse Ctrl+R.

Busingss 0 = j Bu5||ness Object Request List
_ Reply 3 Success Ctrl+shift+5 xmltest_PLAY.Refrive
Efer=s] Fai Ctrl+shift+F
=
Business = Multiple Hits Ctrl+Shift-+Hv
Verb: |_ Mode y| Retrieve By ContentFall  Cirl+shift+R
Mot Found Ctrl+shift+ —
Name | Type Value Duplicate Ctrl+5hift+V

Figure B-17 Reply from the VTC

After replyingSuccess from the connector, the event goes back to the
AccessServlet as a response, as shown in Figure B-18.
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€] http://localhost: 9082/ AccessEJBWeb/AccessServlet?command=response - Microsg

File Edit View Favorites Tools Help

. - -—\ )
eﬁack > | \ﬂ \ELI '_l\l /.JSearch kE‘/’_‘\'{Favorites @] J7 @

@_L[ http: /localhost: 9082 /AccessEIBWeb fAccessServlet?command =response

: Address

<?xml version="1.0" 7=
<IDOCTYPE PLAY {View Source for full doctype...)=
- <PLAY =
<CHNAME =New Company </CNAME =
«CPROD »Software </CPROD =
<CHNUM=111.0</CHUM=
<CLOC=Miami</CLOC>
<CTURMN=111111.0</CTURN=
- <DEPT =
=DID=Adapters</DID=
<DMAME =120 </DNAME =
=DGO00D>true</DGO0D0D =
- <EMP =
<EID=420</EID =
<EMNAME =JoeSomebody </ENAME =
“<EAGE=36</EAGE>
<EADDRESS =577 Airport Blvd Burlingame CA</EADDRESS =
=/EMP =
</DEPT =
=/PLAY =

Figure B-18 Response received on AccessServiet

Figure B-19 on page 613 shows the output in the SystemOut.log file.

[1/29/07 15:30:45:366 PST] 00000064 Systemout O The inputData is : <?xml version="1.0" ?><!DOCTYPE PLAY
><PLAY><CNAME>IBM</CNAME><CPROD>Sof twar e</CPROD><CNUM>1000</CNUM»<CLOC>MT ami </CLOC><CTURN>12345789. 00</CTURN><DEPT><DID>Ad ap
ers</DID><DNAME>120</DNAME><DGO0D>Tr ue</ DGO0D><EMP><E ID>4 20</EID><ENAME>JoeSomebody</ENAME><EAGE>36</EAGE><EADDRESS>577
Airport Blvd Burlingame CA</EADDRESS></EMP></DEPT></PLAY>

[1/28/07 15:30:45:306 Ps5T] 00000064 SystemOut O Using INDI Context Factory:
com. 1bm. websphere. naming. wsnInitialContextFactory
[1/28/07 15:30:45:366 P5T] 00000064 Systemout 0 Using ProviderurL: iiop://localhost:2811

[1/28/07 15:30:45:436 PST] 00000064 Systemout 0 >»»> In PreRoute_access_collab_xmlPortImpl file in DynamicRoutingApp >»>
[1/28/07 15:30:45:486 Ps5T] 00000064 MediationImpl w com.ibm.wbiserver.mediation.MediationIm ?ementationHamd]er processMessag
CWLAUOOL18E: The value of the PreferredInteractionstyle attribute 'async' on the interface(s) of target component
xmlPort_Input_PortType, is ignored during an invoke interaction using an interface map xmlPort_To_access_XmlPort with sourc
operation Sync and target operation Execute_sync. This interaction was handled as syncﬂrcnous—to—synchroncus call.

[1/28/07 15: 5:496 PST] 00000064 SysTemout 0 >>> Inside the access_xmlPort BPEL process »>>>

[1/28/07 15: 45:757 PST] 00000064 SysTemout 0 The attribute values of bo are:<startHeader>

<version = 3.0>

<EndHeader:>

<StartBo:xmltest_PLAY>

Businessobject = xmltest_PLAY

<EndBO: xmltest_PLAY>

[1/28/07 15:30:45:867 PST] 00000064 Systemout 0 The result from collab Execution is : <?xml version="1.0"7>

<! DOCTYPE PLAY>

<PLAY><CNAME>New

Company<,/CNAME><CPROD>Sof twar e</CPROD><CNUM>111. O</CNUM><CLOC>MT ami«</CLOC><CTURN>111111. O</CTURN><DEPT><DID>Adapters<,/DID><D
AME>120<,/DNAME><DGO0D>Tr ue</DE00D><EMP><EID>4 20</EID><ENAME>] oesomebody</ENAME ><EAGE>36</EAGE><EADDRESS>577 Airport Blvd
Burlingame CA</EADDRESS></EMP></DEPT></PLAY>

[1/29/07 15:30:46:007 PST] 00000069 SysTemout 0 >»»> Inside the outbound_processing POJO component in
DestinationConnectorModule >»>

Figure B-19 Output in the SystemOut.log file
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B.3 Conclusion

In this example, we showed how to migrate the WebSphere Access EJB feature.
We explained how to migrate this example by using the standard migration tools.

Remember that real applications are generally more complex than the
application in this simple example. Actual applications are likely to require more
customization to work properly after the migration.
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Migrate WBI Adapter for EJB
Architecture

In this chapter, we show how to migrate WebSphere Business Integration (WBI)
Adapter for Enterprise JavaBeans (EJB) Architecture to the WebSphere Process
Server environment. There are two upgrade paths for WebSphere Business
Integration Adapter for Enterprise JavaBeans Architecture:

» Reusing a WebSphere Business Integration Adapter for Enterprise
JavaBeans Architecture with WebSphere Process Server environment

» Migrating a WebSphere Business Integration Adapter for Enterprise
JavaBeans Architecture to a WebSphere Process Server Enterprise Java
Bean binding

We will use two samples to demonstrate these migration approaches.

In the first example, we explain how to reuse a WebSphere Business Integration
Adapter that was running on WebSphere InterChange Server with the
WebSphere Process Server environment. The specific WebSphere Business
Integration Adapter that is used in this example is a WebSphere Business
Integration Adapter for Enterprise Java Beans Architecture, but any kind of
WebSphere Business Integration Adapter will work. The standard migration tools
help generate the required intermediate components that make WebSphere
Process Server able to use any WebSphere Business Integration Adapter.
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In the second example, we show how to migrate a WebSphere Business
Integration Adapter for Enterprise Java Beans Architecture to an Enterprise Java
Bean (EJB) binding on WebSphere Process Server. In this example, we show
how to set up the EJB binding in WebSphere Process Server and implement the
generated skeleton Java component.

The standard migration tools are one option among others to migrate
WebSphere InterChange Server applications to WebSphere Process Server.
See Part 2, “Migration implementation concepts” on page 71, for an overall
discussion about the possible options for migration implementation. Part 3,
“Migration tooling” on page 177, provides detailed information about the standard
migration tools.

We present two simple examples in this chapter to illustrate the complete
upgrade by using the standard migration tools. In reality, complex WebSphere
InterChange Server solutions generally require changes before or after
migrating. You must make modifications to either the WebSphere InterChange
Server artifacts before migration or to the generated WebSphere Process Server
artifacts after migration.

This appendix includes the following topics:

» C.1, “Target environment” on page 617

» C.2, “Running the WebSphere Business Integration Adapter with WebSphere
Process Server: EJB” on page 617

» (.3, “Migrating to an EJB binding” on page 631
» C.4, “Conclusion” on page 648
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C.1 Target environment

Table C-1 identifies the software that we used in the target environment.

Table C-1 Software versions used

Software Version
WebSphere Process Server 6.2
WebSphere Integration Developer 6.2

WebSphere InterChange Server

4.3.0 Fix Pack 6

WebSphere Business Integration Adapter Framework

2.6.0.12

WebSphere Business Integration Adapter for
Enterprise Java Beans Architecture

1.2

C.2 Running the WebSphere Business Integration
Adapter with WebSphere Process Server: EJB

In this section, we explain how to reuse a WebSphere Business Integration
Adapter for Enterprise Java Beans Architecture that was running on WebSphere
InterChange Server with the WebSphere Process Server environment

(Figure C-1).

WebSphere Process Server

Module

- MQ
WEI Client [ IMS '} ...
EIS Adapter Link Export

Module

Module

.. JMS
< Import

L maQ D
Client WBI
L Link Adapter EIS

|

T |

Figure C-1 WebSphere Business Integration Adapters with WebSphere Process Server

This landscape keeps the WebSphere Business Integration Adapter setup and
all Enterprise Information System (EIS) connectivity as is. The project is
upgraded to run in the WebSphere Process Server environment.
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C.2.1 Premigration overview

In this section, we provide a high-level overview of the premigrated WebSphere
InterChange Server project. This information serves as a useful cross-reference
to the original artifacts when exploring the new Service Component Architecture
(SCA) components that are generated by the server migration tool. You can also
import the integrated component library (the EJBSample. jar file) that is available
in the additional materials for this book (refer to Appendix D, “Additional material”
on page 651) into WebSphere InterChange Server System Manager. This
example focuses on an outbound operation. As illustrated in Figure C-2, a
business object is sent from the dummy BIA_PortConnector to the
InvokeWASEJB collaboration object. The collaboration synchronously invokes an
Enterprise JavaBean (EJB) by using the BIA_EJBConnector. The EJB is
deployed on a WebSphere Application Server V5.1 server.

BI&_PorbConneckor

AL

Frorm InvokewAsSEIR Ta EIA_EJBConneckor
e — ® e ] AL
RTa MusicCart FTa Musicart

Figure C-2 Prebuilt inbound example on WebSphere InterChange Server

C.2.2 Operational model

The operational model in Figure C-3 on page 619 illustrates the WebSphere
Process Server artifacts that are created by the server migration tool. The server
migration assumes that the adapter is running with WebSphere Process Server
in compatibility mode and creates Java Message Service (JMS) import bindings
that enable communication with WebSphere Business Integration Adapter for
Enterprise Java Beans Architecture.
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Outbound

itso.boeblingen.de.ibm.com

WebSphere Process Server 6.2
BIA_EJBConnectorApp

A 4

> BIA_MusicCartBG )<

| 0 P l JMS/SIB 6.2 CI\I/IQt EJB
utput_Processing Output < » Client [« >
Link Connector

v

BIA_EJBConnector 4—‘

Corbal/llOP

WebSphere Application Server 5.1

BIA_MusicBeanSampleApp

> MusicCartBean

Figure C-3 WebSphere Business Integration Adapter with WebSphere Process Server: EJB

In this configuration, the original WebSphere Business Integration Adapter
remains in place and operational. The JMS import binding, Output, is invoked
with a Service Data Object (SDO) that originates from the business process. The
JMS import binding converts the SDO to an XML representation of a WebSphere
Business Integration business object and delivers it to the request queue
destination of the Service Integration Bus. The WebSphere Business Integration
Adapter for Enterprise JavaBeans Architecture receives the business object and
invokes the remote EJB. The EJB response is received by the adapter, which
converts it to a WebSphere Business Integration business object before
delivering it to the response queue destination of the Service Integration Bus.

C.2.3 Development
In this section, we provide the detailed steps to migrate the WebSphere Business

Integration Adapter for Enterprise Java Beans Architecture project to
WebSphere Process Server.
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Files for download: The samples in this section are available for download
as explained in Appendix D, “Additional material’ on page 651.

Follow these steps to migrate the WebSphere Business Integration Adapter for
Enterprise Java Beans Architecture project to WebSphere Process Server:

1. Start WebSphere Integration Developer in a new workspace. In the
Workspace Launcher window (Figure C-4), for Workspace, type
D:\EJBSample Migration, and click OK.

&= Workspace Launcher Im

- Select a workspace

[ x|

IBM Websphere Integration Developer 6.2 skores wour projects in a folder called a workspace,
Choose a warkspace Folder ko use For this session,

I workspace:

[ Use this as the default and do not ask again

launching, please wait

Figure C-4 Creating a new workspace

2. Close the Welcome view.
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=
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Mew Alk+Shift+r
Open Filg,..

ose [l
lose Al | S
Save (e ]

Save fs...

Save Al e [
Rewert

Mowve. ..

Rename... F2

Refresh F5

Brint. .. (G|
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Restart

g2g Impoart. .,

7 Expart. ..
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Exit

=

8
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Appendix C. Migrate WBI Adapter for EJB Architecture

Figure C-5 Selecting the Import option

In the Business Integration perspective window (Figure C-5), select File —
Import.

o= Business Integration - IBM WebSphere Integrati

File Edit Mavigate Search Project window Help
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4. In the Import: Select window (Figure C-6), select WebSphere InterChange
Server Repository, and click Next.

o= Import [_ O]

Select \
A wizard that migrates and imports Webaphere InterChange Server artifacts, E - E

Select an import source;

|type filker text

F-[= General -
E|[Eb Business Integration

£, wehsphere Business Modeler problem determination archive

‘WebSphere InterChange Server Repositary

Websphere M7 Workflow FOL File

‘Websphere Studio Application Developar Inteagration Edition Workspace

l\ﬁ' WwabLInkerface
H-= s

-3 EJE

F-(= JavaEE

[Eb Plug-in Development
#-(Z= Profiling and Logging
&= RuryDebug

(= SIP

- Team

F-= Tast

B ieb |

FEimish Cancel

Figure C-6 Importing the WebSphere InterChange Server Repository file
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5.

In the WebSphere InterChange Server Import Wizard: Select WebSphere

InterChange Server Repository Detail window(Figure C-7):

a. For WebSphere InterChange Server repository path, click Browse JARs.

Specify the file path of the ICS repository. Type
D:\RedbookScenarios\EJBSample. jar.

b. For the WebSphere Integration Developer library name, type
EJBSample Lib.

c. Click Next.

I[=] E3

#= WebSphere InterChange Server Import Wizard

Select WebSphere InterChange Repository Details

Provide the details corresponding ko the WebSphere InterChange repositary,

Browse J4Rs.
[~

Websphere InterChange Server repository path:
| [;\FedbookScenarios\EJBESample. jar

‘WebSphere Inteqgration Developer library:
| EJBSample_Lib

WebSphere InterChange Server assembly editor kemplates:

Add Remove

Cancel

@) < Back I Mext = I

Figure C-7 Select WebSphere InterChange Server Repository Detail

sy
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6. In the WebSphere InterChange Server Import Wizard: Configure Connector
Migration window (Figure C-8):

a. Keep the default configuration for BIA_PortConnector.
b. Click BIA_EJBConnector.
c. Select the JMS to EJB WBI Adapter binding for BIA_EJBConnector.

#= WebSphere InterChange Server Import Wizard H[=]

Configure Connector Migration
Configure migration settings for each connector, C;>
<« BIA_PortConnectar BIA_E.JBConnector - EJB

< BIA_EJBConneckar

[=ly(=ysAM 115 ko EJE WET Adapter

(7} < Back I Mext = I Finish Cancel

Figure C-8 Configure Connector Migration
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In the WebSphere InterChange Server Import Wizard: Conversion Options
window (Figure C-9), select the three recommended options, and click Next.

#= WebSphere InterChange Server Import Wizard H[=]

Conversion Options
Select Websphere InterChange repository conversion options G>

Java parsing errors encountered in the migration process should be treated as:

%' Errors {recommended)

" Warnings

20 error the migration process should:

%' Continue until complete (recommended)

" Terminate immediately

Ewvent sequencing for all asynchronous wabL methods:

%' Disable (recommended)

" Enable

(7] < Back

Finish Cancel

Figure C-9 Conversion Options

In the WebSphere InterChange Server Import Wizard: Migration Summary
window (Figure C-10 on page 626), click Finish.
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&= websphere InterChange Server Import Wizard |_ (O] x|
Migration Summary
Surmary of the WebSphere InterChange repasitory nigration. G>

B

Repository Path: [oiRedbookScenariofEJBSample.jar
Library: EJBSample_Lib
J=wa parsing errars Erarz(racommended)

encourterad in the
migration process
should be trested as:

On error the migration Continue until complete recommended)
process should:

Ewert sequencing for Dizable (recommendad)

=l msynchronous WSOL

methods:

BlA PortConnector

Conmector Type: Undetermined

Target Binding: JM5 to Undetermined WEI Adapter
EBlA E.JBConnector

Conmector Type: EJB
Target Binding: JMS to EJB WBI Adapter

[

(7) = Back [ext = | Finish I Cancel |

Figure C-10 Migration Summary

9. The Migration Results windows shows the result. Click Close.

You have now completed the migration of the outbound EJB example to
WebSphere Process Server. The four migrated projects are in the WebSphere
Integration Developer Business Integration Prospective (Figure C-11 on

page 627).
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&4+ Business Integration - IBM WebSphere Inted

“File '_ E_dit Mavigate Search Project  window H

[r-Lo @ @ o

2 ‘B Physical Resw =08
SEIEIEEE

Integration Solutions B

Click to add an inteqration solution. ..

Projects (]

32 BlA_EJBConnector
:5 BIA_PorbConneckar
-T2l EJBSample_Lib
52 InvokeWASE TR

el
E’j Refere &3 EE OutlineW = visual | EI

Shaama -l
Figure C-11 Migrated projects

C.2.4 Modifying the adapter configuration files

In this section, we explain how to modify the stand-alone WebSphere Business
Integration Adapter for Enterprise Java Beans Architecture, which interacts with
WebSphere Process Server:

1. By using the Connector Configurator tool, open the BIA_EJBConnector.cfg
file from the C:\IBM\WebSphereAdapters\connectors\BIA EJB folder.

The path C:\IBM\WebSphereAdapters\connectors\BIA_EJB is where you
stored the connector configuration file for BIA_EJBConnector.

2. Change the following properties as shown in Figure C-12 on page 628:
a. For the BrokerType field, change the value to WAS.

b. In the jms.MessageBrokerName field, type
WBIA QM:WBIA.JMS.SVRCONN:9.181.85.196:5566.

The 9.181.85.196 matches the IP address of the WebSphere Process
Server.
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e.

The number 5566 needs to match the port number for the
SIB_MQ_ENDPOINT_ADDRESS port in WebSphere Process Server.
You can look up this value for your installation in the Integrated Solutions
Console by selecting Application servers — server1 — Ports.

In the jms.Username field, type any value. This sample runs without
security enabled, and the value in this field does not matter, as long as the
field is not empty.

For the RepositoryDirectory, change the path to the location of your
business objects, for example:

C:\IBM\WebSphereICS\Tools\WSWB212\Workspace\EJBSample\BusinessObj
ects

Save the changes.

Etonnector Configurator - [WAS - BIA_EJBConnector]

I Eile Edit Wiew Windew Help
J D= E g | = u F | & | | Target System: IWinduws L|
Standard Propedies I Connector-Specific Properties ] Supported Business Ohjects ] Trace/Log Files | Data Handler ]
Property 5 Yalue | Type | Subtype

1 AdapterHelpMame String Uszed to
2 AdmininGueus Bla_EJBCONNECTORADMIMIMNGUELE String Glueuename The lagi
5) AdminOut Guewe BlL_EJBCOMMECTORADMIMNOUTGUELE D String Glueuensme The laogi
4 AgertTracelevel 5 "N Integer Trace |g
] Applicationtame BlA_EJBConnector String The nam
5} BrokerType VAT Y String Broker t
7 CharacterEncoding asciiv ) String The can|
8 CommonEvertinfrastructure false Boolean Shpecify
9 ContainerbanagedEvents String Inclicate:
10 |DeliveryQuele BlL_EJBCOMMEC TORDELNVERY QUELE String Glueuensme The laogi
11 |DeliveryTransport JME String The tran
12 |DuplicateEvertElimination false Boolean To enakl
13 |FaultGueue _F_IIA_EJBCONNECTORIFAULTQUEUE String Glueuensme The gue
14 |jmz FactoryClazzMame _aCOmmon.Messaging.jms.IEIMMQSeriesFacmry String AbzoluteClassMame |The clag
i jims MessageBrokerMName N WBILL Gk B JMS SYRCOMM 9,181 .85 .1 96: 5566 String The kol
16 {ims MumConcurrertRecuests 10 Integer itz mL

l_jms.Password FRARLARS String Pazswin
ijﬁs.Use_rName adminiztrator String User na
iﬁle W en_US String The locs
20 MessageFiIeNaﬁ Bl&_EJBConnector tx String FileMame Applicat
21 |PolEndTime HH: Wit Titmie: Titme &t

22 |PolFregquency no Integer Interwval

|23 |PoliStartTime HH: it Tifme Tirme &t

24 |RepositoryDirectory 0 - CHBEMNEbSpherelC S ToolsWWEWE21 2iMorkspace'EJBSample'BusinessObjects | String Directary Reposit
25 |ReguestQueus Bl&_EJBCONNECTORREQUESTQUEUE String Gueuehlame The logi
26 |ResponseGueus BlA_EJBCONMECTORRESPOMSEGUELIE String Glueuename Cannect
27 |RestartRetryCount 3 Integer Mumber
28 |RestartRetryinterwval 1 Intecer The irite
29 |RFH2Mes=agebomain mrm String The dom
30 | SynchronousReguestEueus BlA_EJBCONNEC TORSYNCHRONOISREQIUESTRUELE String Glueuename Lagical

31 |SynchronousReguestTimeout 1] Integer Time in

32 |SynchronousResponzeueue Bl&,_EJBCOMMECTORSYNCHROMNOUSRESPONSEQUELE String Gueuehlame Laogical

33 |TivoliMonitar TransactionPerformance | false Boolean Specify

Figure C-12 Modifications on the connector configuration file
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3. Open the BIA PortConnector.cfg file and repeat the previous two steps on
page 627.

C.2.5 Testing and verification

In this section, we explain how to run events through the migrated example in
WebSphere Process Server and verify the results:

1. Verify that the WebSphere Process Server is started.

2. Export the application enterprise archive (EAR) files from WebSphere
Integration Developer and deploy them in WebSphere Process Server:

a.
b.
C.

Click File — Export.
Select the EAR file and click Next.

In the next window, for EAR Project, type BIA_EJBConnectorApp and
specify the destination. The name of the EAR project is the name of the
project as it is displayed in the Business Integration Perspective with App
appended to it. Click Finish to generate the file.

Repeat step 1 to step 3 for the BIA_PortConnectorApp and
InvokeWASEJBApp projects.

Install all three applications by using the Integrated Solutions Console.

Check the WebSphere Process Server SystemOut log file, and make sure
that the applications start successfully without any errors.

3. Start the WebSphere Business Integration Adapter for Enterprise Java Beans
Architecture with the modified BIA_EJBConnector.cfg file on page 627.

4. Start the Visual Test Connector with the modified BIA PortConnector.cfg file
on page 629.
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5. Load the BIA_SampleMusicCartB0.bo into the Visual Test Connector, and click
Send Business Object (Figure C-13).

est Connector -[WAS] - [BIA_PortConnector]
File Edit Request Help

A2 el F &=

Business Object Reguesk List

Business COhject Type BLA MusicCart

BusinessObjectInstancelS j Createl

—Business Object Editor

erb: ICreate 'I Business Object Locale: |en A

Name | Twpe | Value |
[+ addRecording EIA_MusicCart_...

removeRecording  BIA_MusicCart_r...

getCustomer BIA_MusicCart_...

getFirstRecord. ..  BIA_MusicCart ...
modifyMusicRe. .. BIA_ModifyData...

getExistingCus, ., BIA_MusicCart_...

getExistingRec. ., BIA_MusicCart_...

create BIA_MusicCartH. ..
create_1 BIA_MusicCartH. ..
ObjectEventId Skring
|
Connecting to WAS. .. Wednesday, April 8, 2009 2:01:08 PM PDT ;I

BIA_PorbConnector Ready Wednesday, April &, 2009 2:01:11 PMPDT
Sent Business Object BIA_MusicCart Verb Create Wednesday, April &, 2009 2:07:15 PM PDT

" o

E1A_PortConnector Ready |
Figure C-13 Visual Test Connector to send the BIA_SampleMusicCartBO.bo

You see a successful log of the event in Example C-1 in the SystemQut.1og file
under WPS Install\profile\profile name\logs\serverl.

Example C-1 Expected result in SystemQOut.log

[4/8/09 14:07:41:641 PDT] fd2d5c2 SystemOut 0 Response is
FxxwAARRRRRRX BusinessObject = BIA Music
Verb = Create

AttributeCount = 2

TLO = 1

BusinessObject = BIA TLO Music
Verb =

AttributeCount = 3
MusicInfo = 1
BusinessObject

BIA Music_MusicInfo
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Verb =

AttributeCount = 5

Title =MODIFIED_Brand New Day

Composer =MODIFIED_Sting

Publisher =MODIFIED_PolyGram Records

Year = 1978

ObjectEventId = CxCommon.BusinessObject@1674077128
PurchaseOrder =1

BusinessObject = BIA_Music_PurchaseOrder

Verb =

AttributeCount = 2

Item =1

BusinessObject = BIA Music_Item
Verb =

AttributeCount = 4

RecordTitle = John Denver Hits

Quantity = 20

UnitPrice = 10

ObjectEventId = CxCommon.BusinessObject@1677878274
ObjectEventId = CxCommon.BusinessObject@1676698608
ObjectEventId = CxCommon.BusinessObject@1672897462
ObjectEventId = CxCommon.BusinessObject@1671717796

C.3 Migrating to an EJB binding

In this section, we explain how to migrate a WebSphere Business Integration
Adapter for Enterprise Java Beans Architecture to an Enterprise JavaBeans
(EJB) binding on WebSphere Process Server. The runtime environment for this
example is contained within a single WebSphere Process Server instance.
Figure C-14 on page 631 illustrates the target system topology.

WebSphere Process Server

Module Module Module

<] Import ~ MQ, JMS, EJB
T WebService,
HTTP

Export
Tit

Data Binding Data Binding

Native
MQ, JMS g
Provider, Binding
WebService,

HTTP

Figure C-14 WebSphere Process Server binding interacting directly with a transport or protocol
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Important: The EJB binding only supports the outbound usage pattern. And,
only the WebSphere Business Integration Adapter for Enterprise Java Beans
Architecture that communicates with the Stateless Session Bean can be
migrated to a WebSphere Process Server Enterprise Java Bean binding.

C.3.1 Premigration overview

In this section, we provide a high-level overview of the premigrated WebSphere
InterChange Server project. This information serves as a useful cross-reference
to the original artifacts when exploring the new Service Component Architecture
(SCA) components that are generated by the server migration tool. The
integrated component library (the ICSEJBScenario.jar file) that is available in
the additional materials for this book (refer to Appendix D, “Additional material”
on page 651) can also be imported into WebSphere InterChange Server System
Manager.

This example focuses on an outbound operation. As illustrated in Figure C-15, a
business object is sent from the PortConnector to CustomerRetrieve
collaboration object. The collaboration synchronously invokes an Enterprise Java
Bean (EJB) by using the EJBConnector. The EJB is deployed on a WebSphere
Process Server V6.2 server.

EJEConnector to CustomerRetrieve from PortConnector
FIRCustomerRe. .. F'IR('ll:I‘nlr_nﬁrRH...

Figure C-15 CustomerRetrieve collaboration object for outbound processing

C.3.2 Operational model

632

The operational model in Figure C-16 illustrates the outbound system
configuration, when migrating WebSphere Business Integration Adapter for
Enterprise Java Beans Architecture to a WebSphere Process Server Enterprise
Java Bean binding.
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Outbound

itso.boeblingen.de.ibm.com

WebSphere Process Server 6.2

EJBConnectorApp

N

EJBCustomerRepoSessionBeanBG )<

A 4

EJBConnector <—|
\—v{ Output_Processing }<—v CustomerRepoBea><7

Corba/llOP WebSphere Application Server 6.2

Customer Repo

> CustomerRepoBean

Figure C-16 Operational model for the EJB binding example

In this configuration, the original WebSphere Business Integration Adapter is
migrated to an EJB import binding named CustomerRepoBean. An invocation
that initiated from a business process goes through a series of conversions and
ultimately arrives at the Output Java component. The Output Java component is
a generated skeleton. You need to implement the logic to convert SDO into a
Java object Customerinformation, which is the expected argument of the remote
EJB service CustomerRepoBean. The EJB import invokes the remote EJB and
returns the response back to the business process. The Output Java component
will reverse the Customerinformation to SDO along the response path.

C.3.3 Development

In this section, we provide the detailed steps to migrate the WebSphere Business
Integration Adapter for Enterprise Java Beans Architecture project to
WebSphere Process Server Enterprise Java Bean binding.

Files for download: The samples in this section are available for download
as explained in Appendix D, “Additional material” on page 651.

Follow these steps:
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1. Start WebSphere Integration Developer in a new workspace. In the
Workspace Launcher window (Figure C-17), for Workspace, type
D:\ICSEJBScenario_Migration, and click OK.

&= Workspace Launcher rﬂ

~ Select a workspace

IBM Wieb3phere Integration Developer 6.2 stores your projects in a Folder called a workspace,
Choose a warkspace Folder to use For this session,

A e =t W) | [ CSE JBScenario Migration) _vJ Browse. .,

™ Use this as the default and do not ask again |

launching, please wait ..

Figure C-17 Creating a new workspace

2. Close the Welcome view.
3. In the Business Integration perspective window, select File — Import.

4. In the Import: Select window, select WebSphere InterChange Server
Repository, and click Next.

5. In the WebSphere InterChange Server Import Wizard: Select WebSphere
InterChange Repository Details window (Figure C-18), perform these steps:

a. For the WebSphere InterChange Server repository path, click Browse.
Specify the file path of the ICS repository. Type:
D:\RedbookScenarios\ICSEJBScenario.jar

b. For the WebSphere Integration Developer library name field, type
ICSEJBScenario_Lib

c. Click Next.
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#= WebSphere InterChange Server Import Wizard H=] 3

Select WebSphere InterChange Repository Details

Provide the details corresponding to the WebSphere InterChange repositary,

web3phere InterChange Server repository path:

| [v\RedbookScenarios\ ICSEJBScenario. jar Browse JARs... |
[

WwebSphere Inteqgration Developer library:
| ICSEIBScenario_Lib

wweb3phere InterChange Server assembly editor templates:

Add Remove

(7} = Back I ek = I Finistt Cancel

Figure C-18 Select WebSphere InterChange Repository Details

6. In the WebSphere InterChange Server Import Wizard: Configure Connector
Migration window (Figure C-19), perform these steps:

a. Keep the default configuration for PortConnector.
b. Click EJBConnector.

c. Select the EJB Binding for the EJBConnector.
d

. Click Add, and enter D:\RedbookScenarios\CustomerRepoEJB. jar in the
Select EJB JARs field.

Appendix C. Migrate WBI Adapter for EJB Architecture 635



&= WebSphere InterChange Server Import Wizard H=] E3

Configure Connector Migration : :

Configure migration settings For each conneckar,

«* EJBConnectar EJBConnector - EJB
«F PortConneckor

Binding: |E16 Binding 4

Seleck EJB JARs:
|2 D1\ Rredbookacenarios\Customerf epoE I8, jar |

Add Remave

(7) < Back. I et = I Finiist | Cancel |

Figure C-19 Configure Connector Migration
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In the WebSphere InterChange Server Import Wizard: Conversion Options
window, select the three recommended values, and click Next.

In the WebSphere InterChange Server Import Wizard: Migration Summary
window (Figure C-20), click Finish.

#= WebSphere InterChange Server Import Wizard M=l E3
Migration Summary
Surmary of the WebSphere InterChange repasitory nigration. CJ:>

-]

Repository Path: [oiRedbookScenarios|CSEJBScenaria.jar
Library: ICSEJBS cenario_Lib [roew]
J=wa parsing errars Erarz(racommended)

encourterad in the
migration process
should be trested as:

On error the migration Continue until complete (recommended)
process should:

Ewert sequencing for [izable (recommendad)

=l msynchronous WSOL

methods:

E.JBConnector

Conmector Type: EJB

Target Binding: EJB Binding

EJE Jars: DRedbookScenariostCustomerRepoEJB jar
Port Connector

Conmector Type: Undetermined

Target Binding: Jmi5 to Undetermined WBI Adapter

|

Finish Zancel |

Figure C-20 Migration Summary
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9. The Migration Results window shows the result (Figure C-21). Click Close.

A Migration Results _ |O0)
s
Migration has finished successfully. Examine the Errar Log forwarnings and errors
Q ? related to migration.
=
Message | Date | o
i CwwWICO1191: The rmigration is complete, 2009-04-058 11:11:45,1145
i CwWICO1181: The migration of the modules is completi,.. 2009-04-08 11:11:45.1145
i CWWICO1161: The arkifact PorkConneckor has been mi,,.  2009-04-08 11:11:45,1145 .
i CwwWICO1131: The Following connector is being migrat...  2009-04-08 11:11:45.1145
i CWWICO1161: The artifact EJBConnectar has been mi.,.  2009-04-08 11:11:45,1145
i CwwWICO1131: The Following connector is being migrat...  2009-04-08 11:11:45.1145
i CWwWICO1161: The arkifact CustomerRetrieve has bee,,,  2009-04-08 11:11:45,1145
i CwwWIC01121: The Following collaboration object is bei,,.  2009-04-08 11:11:45.1145
i CWwWICO116I: The artifact EJBCollab has been migrate... 2009-04-08 11:11:45,1145
i CwwWICO1111: The Following collsboration template is b.., 2009-04-08 11:11:44.1144
i CwwWICO116I: The arkifact EJBCustomerRepoSessionB, .. 2009-04-03 11:11:44, 1144
i CwwWICO1081: The Following business object is being m... 2009-04-08 11:11:44.1144 j
v Build workspace on close,
Close |

Figure C-21 Migration Results
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You have now completed the migration of the outbound EJB example to

WebSphere Process Server Enterprise Java Bean binding.You can find four

projects in the WebSphere Integration Developer Business Integration

Prospective (Figure C-22).

2= Business Integr &3 5 Physical Resour} =

2 #le| & E

g8
=

Integration Solutions

Click to add an inbegration solution. ..

Projects

CustomerRetrieve
1E EXBConneckar
+|- 1@ ICSEIBScenario_Lib
32 PartConnector

8

Figure C-22 Migrated projects
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C.3.4 Implement the Output skeleton Java component

In this section, we will provide sample code for the Implementation of the Output
skeleton Java component. Follow these steps:

1. Open the Assembly Diagram for the EJBConnector project (Figure C-23).

‘?& EJBConnectar - Assembly Diagram &3 =0
<] 5% Palette D
|E ) =) 5, 0« - = 2 .
(= Favorites © % EJBCustomerRepoSessionBeanBia @ £ EIBConnectar &4 @ w5 Output 2.1 (1) [ CustomerRepoBean
— i . .
== Components
P‘J_'L’, Java —
[~ Cutbound Ada... LI
= p— - = = 5 =l
(i Build Activities | =] Properties 23 t Problems} Server Logs | 41d Servers} F‘@ Migration Results} ¥ =0
3’ Import: CustomerRepoBean (Enterprise Java Bean Binding)
A —| .
Description Mame: CustomerRepoBean
Details Display name: | CustomerRepoBean Synchronize with the name Field
Binding
Faults configuration Description: _1
Method bindings j

Figure C-23 Enterprise JavaBean Binding
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2. Double-click the Output component, and the generated skeleton Java file
opens (Figure C-24).

EJBRequestHandierImpl.java &3

Elo

+import com.ibm,.websphere.sca. ServiCEBusinESSEXCEptlUn;I]

public class EJERequestHandlerImpl {

g
* Default constructor.
=
= public EJERequestHandlerImpl () {
super();
}
= L]
* Return a reference to the cowmponent service instance for this implementation
* glass. This method should be used when passing this service to a partner reference
* gr if you want to invoke this component service asynchronously.
«
* @Ggenerated (com.ibm.whit.java)
=/

< @Euppressiarnings ("unused™)
private Chject getMyl3ervice() {
return (Object) ServiceManager . INSTANCE. locateService("self");

M

This mechod iz used to lomate the service for the reference

named "CustomerRepoBeanPartner™. This will return an instance of

{@link cow.ibw.itso.sawples.eis. CustowerRepobean) . If wou would like to use this service
asynchronously then you will need to cast the result

to {@link com,.ibm.itso.samples.eis.CustomerRepoBeanisynct .

Egenerated (com. ibmw. wbit. java)

EE S S S S S

Ereturn com.ibm.itso.samples.eis.CustomerRepobBean
=
public com.ibm.itso.samples.eis.CustomerRepoBean locatelervice CustomerRepoBeanPartner () |

return (com.ibmw. itso.sawples.eis.CustowmerRepobBean) ServiceManager . INSTANCE, locatedervice ("CustomwerRepoBeanPartner™) ;
}
8 Izt
Method generated to support implemention of operation "EJBECustomerRepoSessionBeanBG" defined for WSDL port type
named "interface.Mative FortType".

The presence of commoni.sdo.Datadbject as the return type and/or as a parameter
type conveys that its = complex type. Please refer to the W3DL Definition for more information
on the type of input, output and faultis).

L

=
= public void EJECustomerRepofessionEBeanBs Async [DataChject ejbTlo)
{
| /7 TODOD Implewment EJE TLO to EJE POJO Reques
¥

Figure C-24 EJBRequestHandlerimpl

3. You need to understand the mapping between Customerinformation and
EJBCustomerRepoSessionBeanBG, and implement the mapping logic by
yourself. Here is the example logic for the Output component:

a. Update the method EJBCustomerRepoSessionBeanBG_Async with
Example C-2 on page 642.
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Example C-2 Sample for EJBCustomerRepoSessionBeanBG_Async method

public void EJBCustomerRepoSessionBeanBG_Async(DataObject ejbTlo)
{
// TODO Implement EJB TLO to EJB POJO Reques
CustomerRepoBeanAsync crAsync =
(CustomerRepoBeanAsync)locateService CustomerRepoBeanPartner();
CustomerInformation ci = convertB0O2EJBData(ejbT10);
Ticket tic = crAsync.getCustomerInfoAsync(ci);

CustomerInformation response = null;
try {
response = crAsync.getCustomerInfoResponse(tic, Service.WAIT);
} catch (RemoteException e) {
// TODO Auto-generated catch block
e.printStackTrace();
}

System.out.printin(convertEJBData2B0(response));

b. Update the method EJBCustomerRepoSessionBeanBG_Sync with
Example C-3.

Example C-3 Sample for EJBCustomerRepoSessionBeanBG_Sync method

public DataObject EJBCustomerRepoSessionBeanBG_Sync(DataObject ejbT1o)
{

CustomerRepoBean crSync = locateService CustomerRepoBeanPartner();

CustomerInformation request = convertBO2EJBData(ejbT1o);
CustomerInformation response = null;
try {
response = crSync.getCustomerInfo(request);
} catch (RemoteException e) {
// TODO Auto-generated catch block
e.printStackTrace();

}

DataObject tlo2bo = this.convertEJBData2B0(response);
return tlo2bo;
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c. Add the method convertEJBData2BO to convert from the Java object to
SDO with Example C-4.

Example C-4 Sample to convert from a Java object to SDO

public DataObject convertEJBData2BO(CustomerInformation ci){
String addr = ci.getAddr();
String firstName = ci.getFirstName();
String id = ci.getId();
String lastName = ci.getlLastName();

BOFactory bof =
(BOFactory)ServiceManager.INSTANCE.1ocateService("com/ibm/websphere/bo/BOFactory");

DataObject sessionBeanBG =
bof.create("http://www.ibm.com/websphere/crossworlds/2002/B0Schema/EJBCustomerRepoSes
sionBean/EJBCustomerRepoSessionBeanBG", "EJBCustomerRepoSessionBeanBG");

DataObject sessionBeanB0O =
sessionBeanBG.createDataObject ("EJBCustomerRepoSessionBean");

DataObject infoBO =
bof.create("http://www.ibm.com/websphere/crossworlds/2002/B0Schema/EJBCustomerInforma
tion", "EJBCustomerInformation");

DataObject setAddrB0O =
bof.create("http://www.ibm.com/websphere/crossworlds/2002/B0Schema/EJBCustomerInforma
tion_setAddr", "EJBCustomerInformation setAddr");

setAddrB0.setString("String_1", addr);

DataObject setFirstNameBO =
bof.create("http://www.ibm.com/websphere/crossworlds/2002/B0Schema/EJBCustomerInforma
tion_setFirstName", "EJBCustomerInformation setFirstName");

setFirstNameB0.setString("String 1", firstName);

DataObject setIdB0O =
bof.create("http://www.ibm.com/websphere/crossworlds/2002/B0Schema/EJBCustomerInforma
tion_setId", "EJBCustomerInformation_setId");

setIdB0.setString("String_ 1", id);

DataObject setlLastNameBO =
bof.create("http://www.ibm.com/websphere/crossworlds/2002/B0Schema/EJBCustomerInforma
tion_setlLastName", "EJBCustomerInformation_ setLastName");

setLastNameBO.setString("String 1", lastName);

infoBO.setDataObject ("setAddr", setAddrBO);
infoBO.setDataObject ("setFirstName", setFirstNameBO0);

Appendix C. Migrate WBI Adapter for EJB Architecture 643



infoB0.setDataObject ("setId", setIdBO);
infoB0.setDataObject ("setLastName", setLastNameBO);

DataObject getCustomerInfoBO =
bof.create("http://www.ibm.com/websphere/crossworlds/2002/B0Schema/EJBCustomerRepoSes
sionBean_getCustomerInfo", "EJBCustomerRepoSessionBean_getCustomerInfo");

getCustomerInfoB0.setDataObject ("Return_Value", infoBO);

sessionBeanB0.setDataObject ("getCustomerInfo", getCustomerInfoB0);

return sessionBeanBG;

d. Add a new method convertEJBData2BO to convert from SDO to a Java
object with Example C-5.

Example C-5 Sample to convert from SDO to a Java object

public CustomerInformation convertBO2EJBData(DataObject sessionBeanBG) {
CustomerInformation ci = new CustomerInformation();

DataObject sessionBeanB0O =
sessionBeanBG.getDataObject ("EJBCustomerRepoSessionBean");
DataObject infoBO =
sessionBeanB0.getDataObject ("getCustomerinfo").getDataObject("CustomerInformation");
String addr = infoBO.getDataObject("getAddr").getString("Return_Value");
String firstName =
infoB0.getDataObject ("getFirstName").getString("Return Value");
String id = infoB0.getDataObject("getId").getString("Return Value");
String lastName =
infoB0.getDataObject("getLastName").getString("Return Value");

ci.setAddr(addr);
ci.setFirstName(firstName);
ci.setld(id);
ci.setLastName(TastName);

return ci;
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C.3.5 Testing and verification

In this section, we explain how to run events through the migrated example in
WebSphere Process Server and verify the results:

1. Start the WebSphere Process Server V6.2 server from the WebSphere
Integration Developer Servers view (Figure C-25).

7 Build Activities (E Propetties ﬂ:g_ Froblems ( Server Logs (ﬁ'& Servers ©3 I 0 ¢ m S | g = O

Server -~ State Skatus
£.2 |

Figure C-25 Start WebSphere Process Server in WebSphere Integration Developer
2. To test the module by using the Unit Test Environment (UTE), add the
EJBConnector and CustomerRetrieve modules to the server.

3. Make sure that the EJB service CustomerRepo is already deployed and
running on the server.

4. From the Business Integration perspective, highlight the CustomerRetrieve
module, and click Test — Test Module.
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5. In the unit test window (Figure C-26), follow these steps:
For Module, select CustomerRetrieve.

For Component, select CustomerRetrieve_from.
For Interface, select Execute_PoriType.

For Operation, select Execute_Sync.

In the parameter section, set the verb to Retrieve.

-~ 0 oo T ®

In the parameter section, for user ID, type itso. Make sure to enter this
value under getld —» Return_Value.

g. Click Continue.

w Detailed Properties

Confiquration: IDeFauIt Module Test ﬂ
Module: ICustomerRetrieve ﬂ
Cornponent: ICustomerRetrieve_Frnm ﬂ
Interface: IExecute_PnrtType ﬂ
Operation: IExecute_Sync ﬂ
Initial request parameters
| =/8
| Mame | Type | Value
= %g EJECustomerReposessionBeanBa = JBCuskomerfepodessiong, .. | + =
1 verb verb<string + Retrigve
[=] L|]:= EJECustomerRepasessionBean EJBCustomerReposessionE. .. | +
= %g getCustomerInfo EIBCustomerRepoSessiont, .. |
:l%g CuskomerInformation EJBCustomerInformation v
'ﬂ%g getaddr EIBCustomerInformation_g. .. | +
+-He zetaddr EJBCustomerInformation_s. .. | +*
~'f= getFirstMame EIBCustomerInformation_g. .. | +
%g setFirsthlame EJBCustomerInformation_s. .. | +*
E‘%g getld EIBCustomerInformation_g. .. | +
- e Return_value Return_Yalue <string =
- Primary _Key Primary _Key<skring = L
"-If.g.\ wersion token + 0,00
---I@ delka boalean + False

N 1@ locale skring v =
1| | 2

Figure C-26 Test setup
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6. Watch the module execute. The results look similar to those traces in
Figure C-27.

Events

F-E-EF CEE
= G"; Invoke (CustomerRetrieve_Frorm:Execute_Async)
= T Invoke started
5] trvoke (CustomerRetrieve_From:Execute_Async)
= 2 Fine-Grained Trace {CustomerRetrieve_from:EJBCallab_From)
=l Q Fine-Grained Trace (CustomerRetrieve_from:EJBCallab_from)
= 2 Fine-Grained Trace (CustomerRetrieve_from:EJBCallab_From)
Q Fine-Grained Trace (CustomerRetrieve_from:EJECallab_from)
2 Fine-Grained Trace {CustomerRetrieve_From:EJBCallab_from)
= 52 Fine-arained Trace {(CustomerRetrieve_From:EJECollab_From)
B % Fine-Grained Trace (CustamerRetrieve_from:EJBCallab_from)
52 Fine-arained Trace {CustomearRetrieve_From:EJECollab_From)
2 Fine-Grained Trace {CustomerRetrieve_From:EJECallab_from)
= 52 Fine-arained Trace {(CustomerRetrieve_From:EJECollab_From)
% Fine-Grained Trace (CustamerRetrieve_from:EJBCallab_fra
Q Fine-Grained Trace (CustomerRetrieve_from:EIBCallab_fro
2 Fine-Grained Trace {CustomerRetrieve_From:EJBCallab_from)
52 Fine-arained Trace (CustomearRetrieve_From:EJBCollab_From)
[ Request (CustomerRetrieve_from --= EJBCollab_from_To_to:Retrieve_Sync)
B Request (EJECollab_From_To_to --= EJBConnectar_EJBCustomerRepoSessiont
<1 Response (EJBCallab_from_To_to <-- EJBConneckor_EJBCustomerRepoSessior
£ Framm C C)

B 1rwvoke returned

Figure C-27 Execution trace
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7. Examine the objects that are returned from the remote CustomerRepo
service, and see how it maps to a business graph that is returned from the
EJBConnector module (Figure C-28).

= Detailed Properties
Madule: CustormerRetrieve
Source component: CustomerFebrieve From
Source reference:  to Oubput
Target component: EJBCollab from To to
Target interface:  to Qutput PortType
Target operation:  Rebrieve Swnc
Response parameters
ExfB:| 2| B
MName Type yalue
s EJBCustomerRepoSession,,, : EJBCustomerRepoSessionBeanBc s
o verb verb<string> H,
E %g EJBCustomerReposessionl EJECustomerReposessionBean s
=5 %g getCustomerInfo EJBCustomerFepoSessionBean_ge. .. |
{ Ble CustomerInformat EJBCustomerInformation K,
=] %g Return_Value EJECustomerInformatiar v
%g gekAddr EJBCustomerInformation_getaddr Ky
EI %g setAddr ECustomerInformation_setd v
b String_L | String_1<st + E039E, C = Road, Bldg 305, Researc. .
-3 Primary _Ki Prirnary_Fey <sktring= ®y
0@ version | token K,
5 @ delea boolean ®y
""" b locale H,
- IBCustomerInformation_getFirsk,,, | ¥e
BB setFirstName | EJBCustomerInformation_setFirsth,,. |
i String_1 ring_1 <skring s ¥ Jlane
- Primary _Ki F ary ke <skring: K,
@ wersion | toke ®y
b delta boolear By
------ el locale string ®y
il gertd JBCustomerInformation_getId K,
EI "i‘:g setld EJECustomerInformation_setld v
P -I String_1 | Skring_1 <string= + jtso
I Primary _Ki Primaty_Fey <skring= ®,

Figure C- 28 Return object mapped to business graph

C.4 Conclusion

In this chapter, we showed how to migrate WebSphere Business Integration
Adapter for Enterprise JavaBeans Architecture to WebSphere Process Server
environment. We demonstrated two upgrade paths for WebSphere Business
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Integration Adapter for Enterprise JavaBeans Architecture. And, we tested the
migrated application in the WebSphere Process Server environment.
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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/SG247415-01

Alternatively, you can go to the IBM Redbooks Web site at:
http://www.ibm.com/redbooks

Select the Additional materials and open the directory that corresponds with
the IBM Redbooks form number, SG247415-01.
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Using the Web material

The additional Web material that accompanies this book includes the following
files:

File name Description
All chapter Samples.zip Compressed code samples for all chapters
Chapter 12 samples.zip Compressed code samples for Chapter 12,
“Post-migration tasks” on page 253
Chapter 14 samples.zip Compressed code samples for Chapter 14,
“Preparation for the technical solutions” on page 279
Chapter 15 samples.zip Compressed code samples for Chapter 15, “Data
access scenario with technology adapters” on
page 293
Chapter 16 samples.zip Compressed code samples for Chapter 16, “Data
synchronization scenario with technology adapters”
on page 343
Chapter 17 samples.zip Compressed code samples for Chapter 17, “Data
synchronization scenario with application adapters”
on page 431
Appendix B samples.zip Compressed code samples for Appendix B, “Access
EJB migration” on page 591
Appendix C samples.zip Compressed code samples for Appendix C, “Migrate
WBI Adapter for EJB Architecture” on page 615

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.
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Glossary

adapters Software programs that know how to
interact with an underlying business application and
act as an interface between two disparate systems,
thereby enabling information exchange between
them.

administration console The Web interface to the
WebSphere Application Server, WebSphere
Process Server, or WebSphere Enterprise Service
Bus. It offers powerful options for configuration and
deployment.

APl See application programming interface.

application programming interface (API) A
source code interface that a computer system or
program library provides to support requests for
services to be made of it by a computer program.
The software that provides the functionality that is
described by an APl is said to be an implementation
of the API. The APl is abstract, in that it specifies an
interface and does not get involved with
implementation details.

binding Determine how a service connects to and
interacts with an application. Bindings are a critical
part of an import or export component. They are
used to create services to communicate with an
Enterprise Information System (EIS).

BPC See Business Process Choreographer.

BPEL See Business Process Execution
Language.

bus Provides the possibility to transfer data
between different nodes that are connected to the
bus.

business object A business object represents a

data entity. A data entity can be a collection of data
that can be treated as a unit.

© Copyright IBM Corp. 2009. All rights reserved.

business process A business Process defines a
flow of actions to solve a special task. It can be
stored in a BPEL file.

Business Process Choreographer (BPC) A
component of the WebSphere Process Server
runtime architecture that provides support for
business processes and human tasks. It offers a way
to model business processes based on the
WS-BPEL specification and to model interactions
that involve human beings, such as
human-to-human, human-to-machine, and
machine-to-human interactions. Both business
processes and human tasks are exposed as
services in a service-oriented architecture (SOA).

Business Process Execution Language (BPEL)
An open standard to store process definitions in a
file.

CEl See Common Event Infrastructure.

Common Base Event A specification based on
XML that defines a mechanism for managing events,
such as logging, tracing, management, and
business events, in business enterprise
applications.

Common Event Infrastructure (CEIl) A part of the
SOA core that can be used to capture events to
monitor applications, for example, in IBM
WebSphere Business Monitor or Tivoli products.
WebSphere Process Server builds on and uses CEIl
to emit a specific set of events for each SCA service
component.

composite applications Applications that draw
upon functionality from multiple sources within and
beyond the enterprise to support horizontal
business processes.
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data binding Handles the transformation of data
passed as a Service Data Object (SDO) in a Service
Component Architecture (SCA) application and the
native format for an EIS Java 2 Connector (J2C) or
messaging Java Message Service (JMS).

data handler A Java class instance that converts
between a particular serialized format and a
business object. Is used by components of a
business integration system that transfers
information between a WebSphere Business
Integration broker and some external process.

data map Maps different business objects
together. They might include move, join, extract,
assign, or custom operations.

debug perspective The perspective in the
WebSphere Integration Developer that is used for
debugging a business process and Java or anything
associated with them.

event messages Messages produced by software
on a machine indicating a specific event or error.

Extensible Stylesheet Language (XSL) A family
of transformation languages that allows you to
describe how files that are encoded in the XML
standard are to be formatted or transformed. The
family includes the XSL Transformations (XSLT),
XSL Formatting Objects (XSL-FO), and XML Path
Language (XPath) languages.

foreign bus Connects different buses together by
configuration. Extending a bus network in this way
enables all the buses in the network to exchange
messages.

Human Task Manager A component of the
WebSphere Process Server runtime architecture
that supports the ad hoc creation and tracking of
tasks. You can use existing LDAP directories (and
operating system repositories and the WebSphere
user registry) to access staff information.

inbound Entering into the Integration Solution
System. The Integration Solution System can be
WebSphere interChange Server or WebSphere
Process Server.

integration broker Enables diverse applications
to exchange information in dissimilar forms by
handling the processing that is required for the
information to arrive in the right place and in the
correct format.

interface mapping Used to act as a connection
between different interfaces. They include operation
maps and parameter maps.

J2EE Java 2 Platform Enterprise Edition. The
former name up to the version of the currently
known Java EE. See Java Platform, Enterprise
Edition.

Java EE Connector Architecture (JCA) A Java
EE-based technology solution for connecting
application servers and EISs.

Java EE See Java Platform, Enterprise Edition.

Java Platform, Enterprise Edition (Java EE) An
environment for developing and deploying
enterprise applications, defined by Sun™
Microsystems Inc. Consists of a set of services,
APIs, and protocols that provides the functionality
for developing multi-tiered, Web-based applications,
based largely on modular software components that
are running on an application server. For more
details about Java EE, see the following Web page:
http://java.sun.com/javaee/

Java snippet A small part of a program’s code
written in Java.

JCA See Java EE Connector Architecture.

Java Message Service (JMS) Part of the J2EE
suite that provides standard APIs that Java
developers can use to access the common features
of enterprise message systems. Supports
publish/subscribe and point-to-point models and
allows the creation of message types that consist of
arbitrary Java objects.
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Java Naming and Directory Interface (JNDI) An
APl that is specified in Java technology that provides
naming and directory functionality to applications
that are written in the Java programming language.
It is designed especially for the Java platform by
using the Java object model. Provides methods for
performing standard directory operations, such as
associating attributes with objects and searching for
objects using their attributes.

By using JNDI, applications that are based on Java
technology can store and retrieve named Java
objects of any type.

JMS See Java Message Service.
JNDI See Java Naming and Directory Interface.
LDAP See Lightweight Directory Access Protocol.

LDAP Data Interchange Format (LDIF) A
standard data interchange format for representing
(LDAP) directory content and directory update (add,
modify, delete, and rename) requests. Represents
update requests as a set of records, one record for
each update request. In both cases, the data is
presented in a plain text form.

LDAP directory Often reflects various political,
geographic, and organizational boundaries,
depending on the model chosen. LDAP
deployments today tend to use Domain Name
System (DNS) names for structuring the topmost
levels of the hierarchy. Deeper inside the directory,
entries might appear that represent people,
organizational units, printers, documents, groups of
people, or anything that represents a given tree
entry (or multiple entries).

LDIF See LDAP Data Interchange Format.

Lightweight Directory Access Protocol
(LDAP) A networking protocol for querying and
modifying directory services that run over TCP/IP.

mapping A method of message transformation
using drag and drop from references to message
and database definitions.

mapping node A node in a message flow that
uses message mappings to construct an output
message that uses other messages or information
from database tables.

MDB See Message-Driven Bean.

mediation A mapping with advanced actions. Can
reorder and reformat every input so that the target
systems get the needed items with the right name
and value.

mediation flow Defines the mediation step by
step. It can include Extensible Stylesheet Language
(XSL) transformations and custom transformation by
using Java snippets.

Message-Driven Bean (MDB) An EJB that is
similar to a session bean, except that it responds to
a JMS message rather than an RMI event. MDBs
were introduced in the EJB 2.0 specification, which
is supported by J2EE 1.3 and later. The message
bean represents the integration of JMS with EJB to
create an entirely new type of bean that can handle
asynchronous JMS messages.

operation map Maps different interfaces.
Interfaces can have different names for their
operations that need to be mapped together.

outbound Exiting from the Integration Solution
System. The Integration Solution System can be
WebSphere interChange Server or WebSphere
Process Server.

parameter map Defines the mapping of the
attributes in an operation map.

queue manager A system program that provides
queuing services to applications. Enables
communication between the WebSphere Message
Broker components. Each component requires
access to a queue manager.

SCA See Service Component Architecture.
SCA component A part of an SCA module that

has a specific functionality. Can be assembled to a
meaningful service.
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SCA export A capability to provide an interface
that can be called by other SCA modules by using an
import.

SCA import A capability to call an interface of
another SCA module that is provided by using an
export.

SCA module A logical unit of different SCA
components that build a service.

SDO See Service Data Object.

Service Component Architecture (SCA) The
base for an SOA because different services can be
easily connected to solutions.

Service Data Object (SDO) A data
representation that is mostly used to connect to an
EIS. Cache data so that the consumer does not have
to be concerned about interacting with the EIS
directly.

Service Integration Bus A logical entity based on
the physical implementation of a message-driven
bean, there is no inherent high availability or
workload management functionality.

service-oriented architecture (SOA) A
business-centric IT architectural approach that
supports integrating your business as linked,
repeatable business tasks or services. Helps to build

composite applications. See composite applications.

SOA See service-oriented architecture.

SOAP A protocol for exchanging XML-based
messages over computer networks, normally by
using HTTP. Forms the foundation layer of the Web
services stack and provides a basic messaging
framework upon which more abstract layers can
build.

Web Services Description Language (WSDL) An
XML-based language that provides a model for
describing Web services. An XML-based service
description on how to communicate by using Web
services. Defines services as collections of network
endpoints or ports. A WSDL specification provides
an XML format for documents for this purpose.

WebSphere Application Server A powerful

application server offered by IBM. It is included as a
powerful foundation in other products, such as IBM
WebSphere Portal and WebSphere Process Server.

WebSphere MQ A messaging application that
enables the Message Brokers Toolkit, Configuration
Manager, and brokers to communicate. Provides
many of the available transport protocols between
business applications and message flows.

WebSphere MQ Explorer A graphical user
interface for WebSphere MQ to administer
WebSphere MQ components, such as queue
managers, channels, and queues.

WebSphere Process Server A state of the art
business process execution environment.

wire A connection between SCA components in a
SCA module. The wire always connects a reference
to an interface.

WSDL See Web Services Description Language.

XML Schema Definition (XSD) An instance of an
XML schema written in XML Schema definition
language. An XML Schema Definition file has the
extension .xsd. The prefix “xsd” is also typically used
in the XML elements of the XSD file to indicate the
XML Schema namespace.

XSD See XML Schema Definition.
XML Schema instance An XSD and typically has
the filename extension “.xsd.” The language is

sometimes informally referenced as XSD.

XSL See Extensible Stylesheet Language.
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Abbreviations and acronyms

ADK
ALE
ARM

ASBO

ASBOs

BIVA

BPEDB

BPEL

BPM

CCl
CEl
CRM

Ccvs
CoE
DTD
EAI

EAR
EARs

EDI
EIS

EISs

EJB

An Adapter Development Kit
Application Link Enabling

Application Response
Measurement

application-specific business
object

application-specific business
objects

Business Integration Value
Assessment

business process engine
database

Business Process Execution
Language

Business Process
Management

Common Client Interface
Common Event Infrastructure

Customer Relationship
Management

Concurrent Versions System
Center of Excellence
document type definition

Enterprise Application
Integration

enterprise archive

Enterprise Application
Archives

electronic data interchange

Enterprise Information
System

Enterprise information
systems

Enterprise JavaBeans
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EMD

ERP
ESB
FEM
FFDC
GBO
GBOs
HA
HACMP

HAPI
IBM

IDE

IDL
ilop
ISV
ITSO

J2c
J2EE

J2SE

JAR
JCA
JCo
JDBC
JDK
JMS
JNDI

Enterprise Metadata
Discovery

Enterprise Resource Planning
enterprise service bus

failed event manager
First-failure data capture
generic business object
generic business objects

high availability

High Availability Cluster
Multi-Processing for AlX

Heritage API

International Business
Machines Corporation

integrated development
environment

Interface Definition Language
Internet Inter-ORB Protocol
Independent Software Vendor

International Technical
Support Organization

J2EE Connector Architecture

Java 2 Platform, Enterprise
Edition

Java 2 Platform, Standard
Edition

Java archive

J2EE Connector Architecture
Java Connector

Java Database Connectivity
Java Developer Kit

Java Message Service

Java Naming and Directory
Interface
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JSF
JVM
JVMs
KPIs
LDAP

LLBP
LLBPs
MDB
MDBs
MFC
MIB

MIME

MSCS
ND
ODA
ORB
PMI

QoS
RAR
RFC
ROI

RUP
SAX
SCA

SDO
SDOs
SIBus
SIMM

SLA
SLAs
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JavaServer Faces SNMP
Java virtual machine
Java virtual machines SOA
key performance indicators SOMA
Lightweight Directory Access
Protocol sop
long-lived business process Sso
long-lived business processes TCO
Message-Driven Bean TOG
Message-Driven Beans URL
Mediation Flow Component UTE
Management Information ves
Base VTC
Multipurpose Internet Mail WID
Extension
Microsoft Cluster Server WSDL
Network Deployment

XSD

Object Discovery Agent
Object Request Broker

Performance Monitoring
Infrastructure

quality of service
resource adapter archive
Remote Function Call
return on investment
Rational Unified Process
Simple API for XML

Service Component
Architecture

Service Data Object
Service Data Objects
Service Integration Bus

Service Integration Maturity
Model

service level agreement

service level agreements

Simple Network Management
Protocol

service-oriented architecture

Service-oriented Modeling
and Architecture

sales order processing
single sign-on

total cost of ownership
The Open Group

Uniform Resource Locator
Unit Test Environment
Version Control System
Visual Test Connector

WebSphere Integration
Developer

Web Services Description
Language

XML Schema Definition
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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 publications

For information about ordering these publications, see “How to get IBM
Redbooks publications” on page 660. Note that several of the documents
referenced here might be available in softcopy only:

>

WebSphere Business Process Management V6.1.2 Production Topologies,
SG24-7665

Production Topologies for WebSphere Process Server and WebSphere ESB
V6, SG24-7413

WebSphere Business Integration for SAP, SG24-6354

Online resources

These Web sites are also relevant as further information sources:

» Open Group Service Integration Maturity Model

http://www-128.1bm.com/developerworks/webservices/library/ws-soa-sim
m/

http://www.opengroup.org/projects/osimm/
http://www.openinnovations.us/events/q306/arsanjani-diaz.htm

Introduction to SOA governance
http://www-306.1bm.com/software/solutions/soa/gov/

License procurement and maintenance Extended Entitlement
http://www.ibm.com/software/integration/wps/library/entitlement.html
Business Process Management (BPM) and Workflow design patterns

http://www.workflowpatterns.com
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http://www-306.ibm.com/software/solutions/soa/gov/
http://www.ibm.com/software/integration/wps/library/entitlement.html
http://www.workflowpatterns.com

» DeveloperWorks article: “WebSphere Process Server security overview”

http://www-128.1ibm.com/developerworks/websphere/Tibrary/techarticles
/0602_khangaonkar/0602_khangaonkar.html

» “Dynamicity and versioning (right granularity of modules to facilitate advanced
concepts)”

http://www-128.1bm.com/developerworks/websphere/library/techarticles
/0602_brown/0602_brown.html

» The SDO JSR235 specification
http://jcp.org/en/jsr/detail?id=235

» “Migrating WebSphere InterChange Server artifacts to WebSphere Process
Server artifacts, Part 1: Migrating collaboration templates to BPEL’

http://www-128.1ibm.com/developerworks/websphere/Tibrary/techarticles
/0612_seacat/0612_seacat.html

» “Migrating WebSphere InterChange Server artifacts to WebSphere Process
Server artifacts, Part 2: Understanding the WebSphere Process Server SCA
components”

http://www-128.1bm.com/developerworks/websphere/library/techarticles
/0703_seacat/0703_seacat.html

» WebSphere Process Server V6.2 information center

http://publib.boulder.ibm.com/infocenter/dmndhelp/v6r2mx/index.jsp?t
opic=/com.ibm.websphere.wps.620.doc/welcome_wps.html

» WebSphere Integration Developer V6.2 information center

http://publib.boulder.ibm.com/infocenter/dmndhelp/v6r2mx/index.jsp?t
opic=/com.ibm.wbit.620.help.nav.doc/topics/welcome.htm]

How to get IBM Redbooks publications

660

You can search for, view, or download IBM Redbooks publications, Redpapers,
Technotes, draft publications and Additional materials, as well as order hardcopy
IBM Redbooks publications, at this Web site:

ibm.com/redbooks
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Help from IBM

IBM Support and downloads

ibm.com/support

IBM Global Services

ibm.com/services
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Index

A
Access EJB 248
support in WebSphere Process Server 250
activities 96
Adapter Artifacts Importer 208
adapter configuration 244
adapter mapping 134
Adapter Upgrade Kit
WebSphere Adapters 245
WebSphere Business Integration Adapter 240
adapters 77
application 134
custom 147
equivalent functions 136
technology 134
types 134
administrative console 61
administrative tasks 61
administrative console 61
scheduling 62
scripting 62
application adapters 134
application domain 11
application module errors 560
application-specific business object (ASBO) 164
impact from changing WebSphere Business In-
tegration Adapters 161
architectural design patterns 152
architecture
design 47
domain 11
Artifact Importer 208, 211
artifact migration 215
business objects 217
collaboration 227
WebSphere InterChange Server 227
files generated 216
maps 222
prerequisites and constraints 216
relationship artifacts 239
WebSphere Adapters 245
WebSphere Business Integration Adapters 244
adapter configuration 244
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business objects 244
WebSphere InterChange Server, Server Access
Interface 248
as-is migration
data access project migration 295
assembly editor 184
assessment phase 33, 39
current IT environment context 39
current WebSphere InterChange Server project
context 39
deliverables 62
high level planning 64
options to deliver requirements 63
requirements list 63
risk assessment and mitigation plan 63
ROI study 63
impact analysis 40-41
architecture and design 47
deployment 50
development 47
methodology 45
operations 58
organizational 41
project delivery 42
run time, quality of service, security 54
testing 49
requirements gathering 40
assessment refinement 66
decisions, precise estimates for effort, budget
67
detailed study 66
asynchronous inbound service calls, collabora-
tions 234
asynchronous recovery 80
automatic project build 407, 485

B
beneficial internal IT factors 35
bindings

EIS 102

EJB 102

generic JMS 103

HTTP 103
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JMS 103
Web service 103
WebSphere MQ 104
WebSphere MQ JMS 103
WebSphere Process Server 101
BOconverter 165
BPM enabled by SOA, business, IT alignment 41
break nodes, collaborations 233
build time
software upgrade process 48
supported platforms 48
business flow manager 17
business graph 222
map in WebSphere Process Server 226
Business Integration perspective 183
business logic 31, 156
business object 76, 163, 219, 222
application-specific 76
artifact migration 217
WebSphere Business Integration Adapter
244
WebSphere InterChange Server 217
generic 76
metadata 222
migration of 220
SDOs 93
services 222
translation into SDOs 163
business object editor 183-184
business object map 95, 223
WebSphere Process Server 226
business object mapping editor 187
business process 96
instance in a failed or stopped state 167
instances in failed state 61, 514
logic 156
WebSphere Process Server 228
business process or workflow pattern 31
business rules 97
business state machine 17, 96
business view domain 11

C

capacity planning 53

CEI (Common Event Infrastructure) 93
Center of Excellence (CoE) 41

CoE (Center of Excellence) 41
collaboration 75, 227-228

asynchronous inbound service calls 234

break nodes 233

custom code 236

custom properties 236

decision nodes 231

LLBP 236

loops 233

migration of 231

multiple triggering ports 235

object 228

template 228

transactional 80

WebSphere InterChange Server 227
Common Event Infrastructure (CEI) 93
complex data handler 89
component architecture of the solution 50
component mapping 125
component models 153, 155
componentized (hub and spoke) integration 15
composite services 17
connectivity 153
connector

code 14

configuration 14

controller 78
contactR 239
Create Customer Collaboration 515
cross-reference, mapping rule 223
current environment 39
custom code and standard migration tool constraints
173
custom code in collaborations 236
custom data handler 89
custom properties, collaborations 236
custom, mapping rule 223
CUSTOMERID 424

D

data access pattern 27

data access project migration 295
deployment 319
development 297
operational model 296
premigration 296
software environment 295
startup error message 327
target environment 295
testing module setup 331
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data bindings
custom 108
EIS 105
HTTP 107
JMS 106
WebSphere MQ 107
WebSphere Process Server 104
data handlers 87
complex 89
custom 89, 108
delimited 88
EDI 89
FixedWidth 88
replacing WebSphere Business Integration data
handlers 145
WebSphere Business Integration 87
XML 87
data synchronization pattern 25
data synchronization project migration
deployment 407, 485
development 438
end-to-end solution testing 419, 497
Jython script and JDBC data sources 401, 478
premigration 346, 434
preparation 348, 434
software environment 346, 433
target environment 346, 433
testing on WebSphere InterChange Server
348, 435
workaround for dynamic relationship 388, 467
data synchronization with dependencies pattern 26
data transformation 145, 153
data translation 153
database
setup, software migration 281
database connection pools 79
database connectivity service 79
DataBinding 105
decision nodes, collaborations 231
decisions, precise estimates for effort, budget 67
deferred recovery 81
delimited data handler 88
deliverables 62
high level planning 64
options to deliver requirements 63
requirements list 63
risk assessment and mitigation plan 63
ROl study 63
deployment 50, 68

capacity planning 53
component architecture of the solution 50
data access project migration 319
data synchronization project migration 407, 485
packaging 50
product coexistence 53
topology for high availability and scalability 51
detailed study, migration planning 66
development 47, 68
concepts and skills building 48
data access project migration 297
data synchronization project migration 438
enhanced error handling 519
SCA 47
software upgrade process for build time 48
supported platforms for build time 48
team development 49
diagnostic trace 565
domains, SIMM 11
dynamic relationship, workaround 388, 467
dynamically reconfigurable services 20

E
Eclipse 3.0 181
EDI data handler 89
editor 183
assembly 184
business object 184
business object mapping 187
interface 186
interface mapping 186
process 185
relationship 189
visual snippet 189
EIS binding 102
EIS data binding 105
EIS subclasses 246
EJB binding 102
EMD (Enterprise Metadata Discovery) 246
end-to-end privacy 56
end-to-end security 56
end-to-end solution testing
data synchronization project migration 419, 497
enhanced error handling 513
Enterprise Metadata Discovery (EMD) 246
Enterprise Service Discovery wizard 191
error handling 56, 167
enhanced 513
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development 519
target environment 512
testing and verification 530
error management 60
event 60
errors, application module 560
event 60
event management service 78
event sequencing 55, 167
export 101
export binding 101

F

failed event 61, 167, 514

Failed Event Manager 60

fine-grained administration capabilities 129
FixedWidth data handler 88
fixed-width string 88

fixing long queue names 560

flow control 55, 129, 166

Flow Manager 60

foundation classes 246

functional gaps between products 166

G

generic business objects 76
generic JMS binding 103
go live 69

groups 563

H

HAPI (Heritage API) 146
Heritage APl (HAPI) 146, 168
high availability topology 51
high level planning 64

HTTP binding 103

HTTP data bindings 107
human tasks 96

|
identity relationship 237, 425
impact analysis 40
architecture and design 47
deployment 50
capacity planning 53

component architecture of the solution 50

packaging 50

product coexistence 53
topology for high availability and scalability
51
development 47
concepts and skills building 48
platforms for build time 48
SCA 47

software upgrade process for build time 48

team development 49
methodology 45
operations
administrative tasks 61
concepts and skills building 62
error management 60
monitoring 58
organizational 41
BPM enabled by SOA, business, IT align-
ment 41
Center of Excellence 41
SOA and IT governance 41
performances, tuning 58
project delivery 42
costs, funding 42
resources and skills enablement 43
service level agreement 45
timeline and product roadmap 44
quality of service 55
run time
installed 54
software upgrade process 55
supported platforms 55
run time, quality of service, security 54
security 56
testing 49
performance testing, benchmark 50
regression testing 49
unit testing 49
implementation phase 33, 67
deployment 68
development 68
go live 69
testing 68
import 101
import binding 101
inbound event processing 100
information domain 11
infrastructure domain 11
integration 153
concepts and solutions 152
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layers 153
runtime 148
test client 191
tools 148
integration layers
connectivity 153
data transformation 153
integration logic 154
integration logic 154, 156
mediation flow 158
module 158
integrity 56
plus privacy 56
InterChange Server respository 78
interface 95
interface editor 186
interface mapping editor 186
interface maps 95, 223
interruptible process 228
IT governance 41
IT migration factors, internal 35
beneficial 35
nonbeneficial 36
iterator node 233

J
Java
developments 168
JDBC data sources
data synchronization project migration 401, 478
JMS binding 103
service integration bus 139
JMS data bindings 106
join, mapping rule 223
JText Connector file system setup for migration sce-
narios 290
JVM logs 566
Jython script
data synchronization project migration 401, 478

L

layer 153

library, shared 190

LLBP (long-lived business processes)
business process or workflow pattern 31
collaborations 236

log and trace configuration options 565

logging level 561

logical rollback 155

long queue names 560

long-lived business processes (LLBP)
business process or workflow pattern 31
collaborations 236

lookup relationship 237

loops, collaborations 233

M
managed runtime environment 148
map artifact 551
mapping
ASBOs 164
collaboration templates to BPEL processes 127
components 125
mapping rules
WebSphere InterChange Server 223
WebSphere Process Server 224
maps 76, 222
artifact migration
WebSphere InterChange Server 222
WebSphere Process Server 223
business object 223
impact from changing WebSphere Business In-
tegration Adapter 161
interface 223
migration of 224
mediation flow component, integration logic 158
mediation flows 94
message
startup error in data access project migration
327
WebSphere Process Server log and trace files
568
messaging infrastructure 53
service integration bus (SIBus) 53
messaging-based dead letter queues 61, 167,513
methodology, migration planning 45
methods domain 11
migrated code
performances of 174
quality of 173
migration
as-is
data access project 295
implementation challenges 160
functional gaps between products 166
specific Java developments 168
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WebSphere Business Integration Adapters
161
integration concepts and solutions 152
routing logic to WebSphere Process Server 539
troubleshooting 559
usage patterns 23
migration implementation
architectural design patterns 152
component model 153
integration layers 153
selection criteria 169
custom code and standard migration tool
constraints 173
performances of automatically migrated
code 174
quality of automatically migrated code 173
technical approaches 169-170
migration path, defining
migration optimization 38
preparation 38
target 37
migration planning 33
assessment phase 33, 39
considerations 34
implementation phase 33, 67
internal IT factors 35
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