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Notices

This information was developed for products and services offered in the U.S.A.

IBM may not offer the products, services, or features discussed in this document in other countries. Consult
your local IBM representative for information on the products and services currently available in your area.
Any reference to an IBM product, program, or service is not intended to state or imply that only that IBM
product, program, or service may be used. Any functionally equivalent product, program, or service that
does not infringe any IBM intellectual property right may be used instead. However, it is the user's
responsibility to evaluate and verify the operation of any non-IBM product, program, or service.

IBM may have patents or pending patent applications covering subject matter described in this document.
The furnishing of this document does not give you any license to these patents. You can send license
inquiries, in writing, to:

IBM Director of Licensing, IBM Corporation, North Castle Drive Armonk, NY 10504-1785 U.S.A.

The following paragraph does not apply to the United Kingdom or any other country where such provisions
are inconsistent with local law: INTERNATIONAL BUSINESS MACHINES CORPORATION PROVIDES
THIS PUBLICATION "AS I1S" WITHOUT WARRANTY OF ANY KIND, EITHER EXPRESS OR IMPLIED,
INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF NON-INFRINGEMENT,
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. Some states do not allow disclaimer
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Preface

WebSphere® Business Integration is the IBM® business integration solution for
process integration, workforce management, and enterprise application
connectivity. WebSphere Business Integration helps you to create and deploy
new business processes, synchronize business information in multiple business
applications on diverse platforms, and transform message formats en-route
between applications.

This IBM Redbook takes you through the full life cycle of an adapter
development project, from design considerations, building, and testing through
deployment and implementation on multiple broker types (using both an
out-of-the-box technology adapter and the custom adapter for our development
project).

For this redbook, we designed a scenario that mirrors many of the issues that
real-life integration projects can face. The scenario starts by integrating custom
enterprise applications. It then integrates those applications into the
business-to-business world by extending the infrastructure. Finally, it adds a
human interaction component which determines whether to take the internal
route or external route (via trading partners) to application integration. Using
many of the components within the WebSphere Business Integration family of
products, this book includes a range of integration options that are available to
implement this scenario.

The chapters in this book are divided into the following parts:

» Part 1, “Adapter development: The theory” on page 1 discusses the theory of
adapter development and outlines the design considerations and the steps
that are involved in adapter development.

» Part 2, “Developing our custom adapter” on page 169 details the development
of our custom adapter.

» Part 3, “Setting up applications for our scenario” on page 305, Part 4,
“Configuring and testing adapters and business objects” on page 333, and
Part 5, “Message Broker components” on page 449 describe the integration
of the custom enterprise applications using a combination of adapters and the
WebSphere Business Integration Message Broker.

» Part 6, “Business-to-business components” on page 563 extends our reach to
interact with our trading partners using WebSphere Business Integration
Connect.
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» Part 7, “Server Foundation components” on page 631 discusses business
processing and logic to allow for human interaction in the overall
infrastructure.

» Part 8, “Looking after the run-time environment” on page 823 includes some
of the options that are available for monitoring the solution. Using a
combination of the WebSphere Business Integration Modeler and Monitor,
you can track business processes. Using the tools that are available in the
WebSphere Business Integration Framework, you can track the availability of
components from a technology perspective.

The team that wrote this redbook

xviii

This redbook was produced by a team of specialists from around the world
working at the International Technical Support Organization (ITSO), Raleigh
Center.

Lee Gavin is a Consulting IT Specialist at the ITSO, Raleigh Center. She writes
extensively and teaches IBM classes worldwide on all areas of the WebSphere
MQ Family, WebSphere Business Integration, and Business Process
Management. Before joining ITSO in May 2001, Lee worked for IBM Global
Services, Australia.

Geert Van de Putte is an IT Specialist at the ITSO, Raleigh Center. He is a
subject matter expert for messaging and business integration and has eight
years of experience in the design and implementation of WebSphere Business
Integration solutions. He has published several IBM Redbooks™ about
messaging and business integration solutions. Before joining the ITSO, Geert
worked at IBM Global Services, Belgium, where he designed and implemented
EAI solutions for customers in many industries. Geert holds a Master of
Information Technology degree from the University of Ghent in Belgium.

Jeffrey Blight is an Senior IT Specialist from the IBM Hursley Lab. He joined
IBM seven years ago and is currently working in the World Wide Web
WebSphere Business Integration Competitive POC team. His areas of expertise
include the EAl and business-to-business with the WebSphere Business
Integration product portfolio. Previously he has worked within EMEA and UK
Technical Pre-Sales, specializing in J2EE™, Java™, XML, and Internet
technologies.

Antti Lundstrom is a Certified IT Specialist working the Software Group of IBM
Finland. He currently specializes in technical pre-sales support for WebSphere
Business Integration products. He joined IBM in 1997. Prior to that, he worked for
a major Finnish bank.

WebSphere Business Integration Adapters



Girolamo Palumbo is an IT Specialist at the Java Technology Center, IBM
Semea Sud of Bari, Italy, which is organized under the IBM Business Consulting
Services division. He has five years of experience in Web application integration
in the banking industry. He holds a degree in computer science from the
University of Bari, Italy. His areas of expertise include Java, J2EE Application
Development, XML and related technologies, and the integration of enterprise
systems (CICS®, IMS™).

Liz Savoie is an Advisory Software Engineer at the IBM WebSphere Business
Integration Competency Center in Grand Rapids, Michigan. She has seven
years of experience in IT and has been working with WebSphere Business
Integration solutions involving WebSphere MQ, WebSphere InterChange Server,
and WebSphere Business Integration Adapters for the last four and a half years.
She is an IBM CrossWorlds® V4.0 certified solutions expert. She holds a
Bachelor of Science degree in computer science from Michigan Technological
University.

Chris Sparshott is an IT specialist working as a WebSphere Technical Sales
Representative. He has focused on the communication sector for the last two
years and is based out of North Harbour, Portsmouth. He has eight years of
experience within IT, including Service Management, Domino® Administration,
and Pervasive. He has been involved in middleware for the last three years.

Susumu Sugihara is a Software Engineer at the On Demand Solution Center in
Yamato, Japan. He has been working for the proof-of-concept demonstration
creation for the telecommunication and electronics industries with WebSphere
InterChange Server and WebSphere Business Integration Adapters for the last
two years. He holds a Masters degree in electrical engineering from Kyoto
University.

Alberto Tatarano is an IT Specialist in the IBM SEMEA Sud Java Technology
Center in Bari, Italy, part of the IBM Business Consulting Services division. He
has six years of experience in designing and developing e-business applications
by using J2EE Object-Oriented technologies. He has client project experience in
several sectors and application areas. He holds a Computing Science degree
from the University of Bari, Italy. Currently, he is involved with JTC Enterprise
Application Integration.

Thanks to the following people for their contributions to this project:

Margaret Ticknor
ITSO, Raleigh Center

A special thanks to all of the students who attended and worked through our
WebSphere Business Integration - Making It All Work Together workshops
worldwide.

Preface  Xix



Become a published author

Join us for a two- to six-week residency program! Help write an IBM Redbook
dealing with specific products or solutions, while getting hands-on experience
with leading-edge technologies. You'll team with IBM technical professionals,
IBM Business Partners, or customers.

Your efforts will help increase product acceptance and customer satisfaction. As
a bonus, you'll develop a network of contacts in IBM development labs, and
increase your productivity and marketability.

Obtain more information about the residency program, browse the residency
index, and apply online at:

ibm.com/redbooks/residencies.html

Comments welcome
Your comments are important to us!
We want our Redbooks to be as helpful as possible. Send us your comments
about this or other Redbooks in one of the following ways:
» Use the online Contact us review redbook form found at:
ibm. com/redbooks
» Send your comments in an e-mail to:
redbook@us . ibm.com
» Mail your comments to:

IBM Corporation, International Technical Support Organization
Dept. 8IB Building 662

P.O. Box 12195

Research Triangle Park, NC 27709-2195

XX WebSphere Business Integration Adapters


http://www.redbooks.ibm.com/residencies.html
http://www.redbooks.ibm.com/residencies.html
http://www.redbooks.ibm.com/
http://www.redbooks.ibm.com/
http://www.redbooks.ibm.com/contacts.html

Part 1

Adapter
development:
The theory



2 WebSphere Business Integration Adapters



Adapter development

This chapter provides an overview of analysis and design issues to consider
when planning a connector development project. It presents topics that can help
you judge the complexity of building a connector for your application or
technology.

As with most software development projects, careful planning early in the
connector development cycle helps prevent problems during later
implementation phases.
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1.1 Technical assessment

4

The first step in adapter development is determining if you truly need to build an
adapter. Perhaps using a technology adapter is a better approach. Whether to
build a custom adapter is not an easy decision, nor one that should be taken
lightly. Although there are many factors in determining whether to build a custom
adapter, you can divide these factors into two broad categories:

» Technical drivers

Before you can decide to build a custom adapter, you need to determine
whether it is even technically possible to do so. For example, does your
application have an application programming interface (API) that can be used
by the adapter to connect to the application and to send and receive data?

» Business drivers

The final decision of building a custom adapter is often determined by the
business drivers, rather than technical drivers. Even though it might be
technically feasible to build a custom adapter, business needs might
determine that this is not the best direction for your company to take.

Examples of business drivers are:

— Time to market
— Cost of implementation or maintenance
— Product direction to open standards, such as Web services

Ultimately, whether to build a custom adapter is up to you. We hope that the
information provided in this book can help make the decision process a bit
easier.

Begin the technical assessment by first determining your business drivers.
Because the business drivers are the deciding factors in your decision, it is vitally
important that you know what they are before you begin the technical
assessment.
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1.2 Getting started with the development

The following sections provide a sample set of planning questions that should be
addressed prior to undertaking your adapter development project.

1.2.1 Understanding the application

Sample planning questions to understand the application include:

1.

o~ 0 DN

What is the application operating system?

What programming languages were used to create the application?

What is the execution architecture of the application?

Is there a central database for application data? What type of database is it?
Is the application or its database distributed across multiple servers?

1.2.2 Identifying the directionality of the connector

To identify the directionality of the connector consider whether the connector
needs to send data, receive data, or both?

1.2.3 Identifying the application-specific business objects

Sample planning questions to identify the application-specific business objects
include:

1.
2.

Do application entities have contained entities?

Are there application business entities that are the same type but have
different physical representations in the application?

Are there application entities that reside in more than one location in the
database but correspond to the same logical entity?

. Are there batch processes associated with the creation of application

entities?
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1.2.4 Investigating the application data interaction interface

Sample planning questions to investigate the application data interaction
interface include:

6

1. Have there been any other efforts to integrate with this application?

a.
b.
C.

d.

What was the purpose of the integration?
Does the integration use interfaces that modify or retrieve information?

If the integration is able to process an event generated in the application,
what is the mechanism used to trigger event processing?

Will your connector replace the preexisting integration?

2. Is the application data shared by other applications?

a.

C.

Do other applications create, retrieve, update, or delete this application's
data?

What is the mechanism used by other applications to gain access to the
data?

Is there object-specific business logic used by other applications?

3. Is there a mechanism that the connector can use to communicate with the
application?

a.

-~ 0o a0 T

g.

Does the API allow access for create, retrieve, update, and delete
operations?

Does the API provide access to all data entity attributes?

Does the API allow access to the application for event detection?
Are there inconsistencies in the APl implementation?

Describe the transaction behavior of the API.

Is the API suited for metadata design?

A metadata-driven connector handles each business object that it
supports based on metadata encoded in the business object definition
rather than on instructions hard-coded in the connector. An example of
this is to execute a business function or update a business component. If
the connector is using an API to handle updates to the application
database, for example, the application-specific information can provide the
connector with information to run an API.

Does the API enforce application business rules?

4. Are there batch clean-up or merge programs used to purge redundant or
invalid data?
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1.2.5 Investigating the event management and notification
mechanism

Sample planning questions to investigate the event management and notification
mechanism include:

1. Describe the event management mechanism.

2. Does it provide the necessary granularity to establish the distinct object and
verb?

3. Does event notification occur at a level that can support application business
logic?

4. Can the event management mechanism persist event records?

1.2.6 Investigating communication across operating systems

Sample planning questions to investigate the communication across operating
systems include:

1. Does the API handle the communication mechanism between the application
operating system and the connector operating system?

2. If not, is there a mechanism available to handle communication across
operating systems?

1.3 Getting started with the development project

As you assemble the answers to these questions, you acquire essential
information about application data entities, business object processing, and
event management. These findings become the basis for a high-level
architecture for the connector.

When you have determined the entities that your connector can support and
have examined the application functionality for database interaction and event
notification, you should have a clear understanding of the scope of the connector
development project. At this point, you can continue with the next phases of
connector development.
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As part of the connector development process, you code the application-specific
component of the connector and then compile and link the connector source
files. In addition, the overall process of developing a connector includes other
tasks, such as developing application-specific business objects. A quick checklist
or overview of the tasks in the connector development process includes the
following:

1. Identify the application entities that the connector will make available to other
applications, and investigate the integration features that are provided by the
application.

Note: If your business integration system uses InterChange Server,
identify generic business objects that the connector will support, and define
application-specific business objects that correspond to the generic
objects.

If your business integration system uses InterChange Server, analyze the
relationship between the generic business objects and the
application-specific business objects and implement the mapping between
them.

These activities are not, strictly speaking, part of adapter development but
are essential to keep in mind for the overall project.

2. Define a connector base class for the application-specific component, and
implement functions to initialize and terminate the connector.

3. Define a business object handler class, and code one or more business
object handlers to handle requests.

4. Define a mechanism to detect events in the application, and implement the
mechanism to support event subscriptions.

Implement error and message handling for all connector methods.
Build the connector.

Configure the connector.

© N oo

If your business integration system uses InterChange Server, use the
Connector Configurator tool to create the connector definition and save it in
the InterChange Server repository. You can call Connector Configurator from
System Manager.

9. If your business integration system uses a WebSphere message broker
(WebSphere MQ Integrator, WebSphere MQ Integrator Broker, or
WebSphere Business Integration Message Broker) or WebSphere
Application Server, use Connector Configurator to define and create the
connector configuration file.
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10.1f WebSphere MQ will be used for messaging between connector
components, add message queues for the connector.

11.Create a script to start the new connector.
12.Test and debug the connector, recoding as necessary.
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Business objects

This chapter describes business objects, including:

» Information about the structure of business objects for the WebSphere
Business Integration system

» Considerations for business object design
A business integration system uses business objects to carry data and
processing instructions between an integration broker and adapters. Business

objects represent a request from an integration broker, an event in an application
or Web server, or a call from an external site.
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2.1 Overview of business objects

A business object definition represents a template for data that can be treated as
a collective unit. It contains a business object header, which specifies the name
and version of the business object definition. In addition, the business object
definition contains the following information:

» Business object attributes and attribute properties (Name, Type, Cardinality,
Key, Foreign key, Required, AppSpecificinfo, Max length, Default value,
Comments)

» Business object verbs
» Business object application-specific information

Figure 2-1 shows the parts of a business object definition.

Business Object Name
Version
AppSpecificinfo

Business Object Header

Attribute1 Business Object Attributes

Type
AppSpecificinfo

Attribute2
Type
AppSpecificinfo

Verb1 Supported Verbs
AppSpecificlnfo

Verb2
AppSpecificinfo

Figure 2-1 Business object definition parts

While the business object definition represents the template for a collection of
data, a business object instance (often just called a business object) is the
run-time entity that contains the actual data. The business object is what is
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passed between components of the business integration system. The business

object contains the following information:

» Attributes, each of which contains the data for the associated business object.

One of the attributes is usually a key attribute, which contains a value that
uniquely identifies this business object among all business objects of the

same definition.

» An active verb, which should be one of the supported verbs for the business

object definition.

Figure 2-2 shows the Customer business object and a corresponding business

object instance for this definition.

Customer

Customerld
CustomerName
CustomerStatus
CustomerRegion
ObjectEventld

Customer

8776

John Byer
Active
NE

1027111552889_1

Create
Retrieve
Update
Delete

Figure 2-2 Business object definition and sample business object
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2.2 Types of business objects

There are essentially two types of business objects: application-specific object
and generic business object. Depending on which type of integration broker you
choose, you will use one or both of these business object types.

The key to the design of business objects is to develop a business object
definition that models as closely (and efficiently) as possible the data that needs
to be transmitted between components of the business integration system, for
example:

For data that is transferred between a connector and an integration broker,
you design application-specific business objects that model the appropriate
application entities. These entities might correspond to data structures or
technology standards that are used by a particular application, or to specific
technology standards that are used by a Web server.

2.2.1 Application-specific business object

14

An application-specific business object is used between an adapter and an
integration broker. It models the appropriate application entities for each adapter.
An application-specific business object is the unit of work that is triggered within
the application, created and processed by the connector, and sent to the
integration broker. A connector uses the application-specific business object to
export data from its application to other applications and to import data from
other applications.

The connector exposes all the information about an application entity that is
necessary to allow other applications to share the data. After the connector
makes the entity available to other applications, the integration broker can route
the data to any number of other applications through their connectors.

Designing the relationship between the connector and its supported
application-specific business objects is one of the tasks in connector
development. Application-specific business object design can generate
requirements for connector programming logic that must be integrated into the
connector development process. Therefore, business object and connector
developers must work together to develop specifications for the connector and its
business objects.

Careful application-specific business object design for both metadata syntax and
business object structure is essential for adapter development, regardless of the
integration broker that you are using. For more information about metadata
syntax, see 2.4, “Application-specific information and metadata” on page 19 and
2.5, “Metadata and metaobjects” on page 21. For more information about
business object structure, see 2.3, “Business object design” on page 15.
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2.2.2 Generic business object

Generic business object (GBO) design is not actually part of adapter
development. However, you must consider it later if you are using the
InterChange Server for collaborations and mapping.

2.3 Business object design

Business objects can be either flat or hierarchical.

2.3.1 Flat business object

A flat business object contains one or more simple attributes and a list of
supported verbs. A simple attribute represents one value, such as a String or
Integer or Date. All simple attributes have single cardinality. In the case of an
application-specific business object, a flat business object can represent one
entity in an application or in a technology standard.

Use of flat business objects can simplify corresponding connector design in the
following ways:

» On a Create operation, the connector might cycle through the attributes,
extracting the non-key attribute values from the business object instance and
extracting processing instructions from the business object definition. When it
has assembled the information it needs to process the business object, the
connector might start an application function call or SQL statement to create a
new row for the record in the table. The connector then returns a value for the
key to the business integration system.

» On a Retrieve operation, the connector might extract the primary key from the
business object request, use the key value to retrieve the current set of data
for the row, and return a business object with the complete set of values.This
type of business object is straightforward in its design and in the connector
logic required to process it.

Typically, however, application entities are more complex and include
information that is stored in other objects.
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2.3.2 Hierarchical business object

Hierarchical business object definitions define the structure of multiple related
entities, encapsulating not only each individual entity but also aspects of the
relationship between entities. In addition to containing at least one simple
attribute, a hierarchical business object has one or more attributes that are
complex (that is, the attribute itself contains one or more business objects, called
child business objects). The business object that contains the complex attribute is
called the parent business object.

There are two types of relationships between parent and child business objects:

Single cardinality When an attribute in a parent business object represents
a single child business object. The type of the attribute is
set to the name of the child business object, and the
cardinality is set to one.

Multiple cardinality When an attribute in the parent business object
represents an array of child business objects. The type of
the attribute is set to the name of the child business
object, and the cardinality is set to n.

In turn, each child business object can contain attributes that contain a child
business object, or an array of business objects, and so on. The business object
at the top of the hierarchy, which itself does not have a parent, is called the
top-level business object. Any single business object, independent of its child
business objects that it might contain (or that might contain it), is called an
individual business object.

2.3.3 Business object structure

16

The way a connector or data handler processes business objects is determined
in part by the structure of the business objects that it supports.

As you design the structure of an application-specific business object, you need
to determine what structure best represents a particular application entity and
how this structure affects the design of connector and data handler logic or how
the structure is processed by an existing connector or data handler. Although a
goal of connector and data handler design is to code a connector or data handler
so that it can handle new and changed business objects without modification, it is
difficult to create a connector or data handler that can handle any possible
business object.

Typically, a connector or data handler is designed to make assumptions about
the structure of its business objects, the relationships between parent and child
business objects, and the possible application representation of business
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objects. If designing for an existing connector or data handler, your task is to
understand these assumptions and design business objects accordingly.

A beginning set of questions to consider about the structure of an
application-specific business object is:

>

What is the organization or database schema for the application entity that
will be encapsulated in the business object?

Does the application entity represent hierarchical data or one-to-many
relationships?

Does a business object represent one application entity or more than one
application entity? In other words, can attribute values in an individual
business object be stored in different application entities?

What kind of relationships between business objects does the connector or
data handler handle?

How are the relationships modeled in the business objects, or how are they
processed by the connector or data handler?

The simplest business object design is a flat business object that represents one
entity. All the attributes of a flat business object are simple.

A business object can represent application entities that include data from other
entities, as shown in Table 2-1.

Table 2-1 Representing multiple entities

Structure of business object Type of data Type of parent/child
organization relationship

Parent business object can have one or more child | One-to-one Structural

business objects that represent the other entities. One-to-many

Parent business object can have one or more One-to-one Semantic

foreign-key attributes that reference other top-level | One-to-many
business objects that represent the other entities.

If the application and its interface permit, a flat One-to-one None

business object can include attributes that directly
reference other entities.
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When deciding how to structure business objects that represent multiple entities,
consider these guidelines:

» If the relationship between entities is a one-to-many relationship, represent
the data in the subordinate entities as child business objects.

» If the relationship between entities is a many-to-many relationship, represent
the data in the related entities as top-level business objects that are
referenced by the parent rather than contained by the parent.

» If a business object definition for an entity includes many attributes from
another entity, and the attributes from the second entity form a logical
grouping, you might want to create a child business object definition for the
second entity rather than locate all the attributes for both entities in the same
business object definition.

» If an existing business object already contains other child business objects,
creating one or more child business objects that represent new entities
makes the business object structure consistent.

2.3.4 Wrapper business objects

18

Your business object might need to have multiple, different objects inside that
have different uses. A request/response might be one scenario (such as a Web
service or workflow operation). Another might be where an adapter (JDBC™, for
example) contains multiple tables that are separate business objects but do not
have any direct relationships. Another is a wrapper object that contains both the
business data (for a data handler, for example) and a dynamic child metaobject
that contains run-time parameters.

This can be achieved by using a fop-level business object. Figure 2-3 on page 19
shows a top-level business object for an existing adapter, which has different
request and response objects but also contains run-time configuration
information such as a URL for a request and Multipurpose Internet Mail
Extensions (MIME) type for the data.
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Top-Level Business Object

URL

Mime Type

BO Prefix

Response
Business
Object

Request
Business

Object

Figure 2-3 Top-level business object with different request and response objects

While designing the application-specific business object, keep in mind that its
primary role is to model the entity in the data source. It is also important to
identify how its associated connector or data handler handles its processing and
what are the requirements of the business process in which it participates.

2.4 Application-specific information and metadata

A business object definition can provide application-specific information, whose
content provides metadata to the component that processes the business object.
Within a business object definition, you can provide application-specific
information at one of the following levels:

» The business object definition
» An attribute within the business object definition
» The business object verb

A common use of application-specific information is to provide a connector or
data handler with application-dependent instructions about how to process the
business object. The application-specific information is a string that is entered
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during business object design and read at run-time by a connector or data
handler.

One of the key pieces of information that you provide in the application-specific
information is information regarding the structure of the business object itself. For
example:

An SAP ALE object represents an IDoc, the child business objects represent
the IDoc segments, and the attributes are the fields within the segments. The
structure of the IDoc is all important. The application-specific information
provides the connector with the structure of the IDoc object and how the SAP
RFC layer (API) should treat it.

Conversely, a business object for use with the JDBC connector represents a
table or view and the attributes are the columns in the table. The
application-specific information provides the connector with the knowledge it
requires to put an SQL string together to communicate with the database.

Connectors that are designed to use the application-specific information in
definitions of their application-specific business objects are called
metadata-driven connectors. An application-specific component that is
metadata-driven is flexible because it has no hard-coded instructions for each
type of business object that it supports. Without recoding or recompiling, the
application-specific component automatically supports new business object
definitions, as long as the corresponding application data can be accurately
described by the adapter’'s metadata syntax.

When designing business objects to maximize the metadata-driven behavior of a
connector, follow these general recommendations for storing application-specific
information in the business object definition:

» Store entity names, such as table or form names, in the business object-level
AppSpecificinfo property of a top-level business object.

» Store subform names or table names in the business object-level
AppSpecificinfo property of a child business object.

» Store field names, column names, and other information related to business
object attributes in the attribute AppSpecificinfo property.

» Store verb processing instructions in the verb AppSpecificinfo property.

The careful use of the AppSpecificinfo property enables a connector to handle a
variety of business objects in the same way. If an application is consistent in how
it handles data operations, and if for all operations the connector performs
consistent tasks, the business object can be designed to enable a completely
metadata-driven connector.
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2.5 Metadata and metaobjects

So, the recommended approach to designing the relationship between business
objects and connectors is to store information in the business object definition
that helps a connector interact with an application or data source, attribute, and
business object verb. However, this information is always static information
because it is stored in the business object definition, and it is about the business
object.

It is also possible to use metaobjects that carry run-time data values to specify
adapter behavior. The types of values where this might be useful are:

»

| 2

>

>

Destination file names or directories
URLs for a request

MIME type

Destination or reply queue names

A metaobject is a business object that holds metadata. Connectors can
recognize and read two types of metaobjects:

»

Static connector metaobject

Connectors that use metaobjects have as a connector-specific property the
metaobjects that it supports, such as:

DataHandlerConfigMO

DataHandlerMimeType
DataHandlerClassName

Protocol Config MO (for the new HTTP Adapter)

Dynamic child metaobject

If it is difficult or unfeasible to specify the necessary metadata through a static
metaobject, the connector can optionally accept metadata that is delivered at
run-time for each business object instance.

Dynamic metaobjects allow you to change the metadata used by the
connector to process a business object on a per-request basis during request
processing and to retrieve information about an event message during event
processing.

The attribute values of the dynamic child metaobject duplicate and override
those of the static metaobject.
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Object Discovery Agents

This chapter describes how to develop an Object Discovery Agent (ODA) by
using classes that are defined in the Object Discovery Agent Development Kit
(ODK) API. An ODA works with Business Object Designer’s Business Object
Wizard to develop business object definitions for a specific connector or data
handler.

© Copyright IBM Corp. 2005. All rights reserved.
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3.1 Overview of ODA

24

You can create application-specific business object definitions for an adapter by
using its ODA. The ODA is an optional component of an adapter. When you
install a predefined adapter that has an ODA, its ODA is installed automatically.
When you are developing a custom adapter and you want to use an ODA to
create business object definitions, you can develop it by using the Object
Discovery Agent Development Kit (ODK).

At run-time, running an ODA involves the following components:

» Business Object Designer provides a graphical interface in the form of a
wizard to interact with the ODA: Business Object Wizard. The wizard displays
a series of dialog boxes to obtain information that the ODA needs to generate
the content.

» The ODA run-time is the intermediary component between Business Object
Wizard and the ODA. It uses the classes of the ODK API and the ODK
infrastructure to communicate with the ODA. It is the ODA run-time that you
start with the ODA startup script.

» The ODA is the component that discovers source nodes in the data source
and generates the content. The ODA receives information in the dialog boxes
of Business Object Wizard from the ODA run-time. It then sends information
(such as the generated content) to the ODA run-time, which sends it to
Business Object Wizard.

Figure 3-1 on page 25 shows the components of the ODA run-time architecture.
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Business Object Designer

Business Object Wizard

ODA Runtime

ODA

Data Source

(Database, Application, File System) L ‘

Figure 3-1 ODA architecture

To generate the business object definitions, the ODA:

1.

Obtains values for the ODA configuration properties (such as user name and
database type) that the ODA requires to connect to the data source (such as
an application, database, or file system).

2. Uses these configuration properties to connect to the data source.

3. Obtains the list of available source nodes for which business object

definitions are to be created, and presents them to the user.

Discovers the requirements for the data-source entity that are underlying the
source node that is selected by the user from the list presented (as defined by
an application, database table, file system, or DTD).

Generates business object definitions that meet the requirements of the
WebSphere Business Integration system and the component that processes
the business object, and returns the business object definitions to users.

Chapter 3. Object Discovery Agents 25



3.2 Design considerations

To develop an ODA:

1.
2.

© N o o w0

Extend the ODA base class, ODKAgentBase2, to create your ODA class.

Implement the methods of the ODA class, which provides the means of
starting the ODA.

Design and implement the ODA content.

Implement error and message handling for all ODA methods.
Create any class that needed to handle data-source interactions.
Build the ODA.

Create a startup script for the new ODA.

Test and debug the ODA.

3.3 Setting up the development environment

You need to set up the development environment for the ODA as follows:

1.

2.

Install WebSphere Business Integration system software. The ODA library
(CwODK jar) is necessary to run ODA. Also, Business Object Designer is
necessary to create application-specific business objects by using ODA.

— If you use WebSphere InterChange Server, the ODA library and Business
Object Designer are installed as part of the InterChange Server software.

— If you use WebSphere Business Integration Message Broker or
WebSphere Application Server, you must install the WebSphere Business
Integration Adapters product for the ODA library and Business Object
Designer.

Install the Java Development Kit (JDK™) or a JDK-compliant development
product (such as WebSphere Studio Application Development).

3.4 Object Discovery Agent process flows

When a user chooses File — New Using ODA (to create a business object), the
Business Object Designer invokes the Business Object Wizard to run the ODA.
The Business Object Wizard then displays the Select Agent dialog box, which
provides graphical access to all available Object Discovery Agents. From this
dialog box, users select the ODA to run.

26
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The Business Object Wizard connects to this ODA with the following steps:

1. Instantiates an ODA object, which is an object of the ODA class. The ODA
class is the extension of the ODA base class, ODKAgentBase2. It defines the
behavior of the ODA.

2. Obtains a handle to the ODA object, which can be used to access this object
when started.

Note: An ODA must already be started for the Business Object Wizard to list it
as an ODA available to run.

3.4.1 Obtaining ODA configuration properties

The Business Object Wizard displays the Configure Agent dialog box, which
shows the ODA configuration properties. Configuration properties are those
properties that the ODA needs to be able to begin running. The ODK API
represents a configuration property as an agent-property (AgentProperty) object.
In this step, the wizard displays the configuration properties, allows you to update
them, and then writes the user-initialized properties into the ODA run-time

memory.
Business Object Wizard Object Discovery Agent

Get agent properties ——1 = getAgent properties()
Display Configure Agent -4 — Send initialized
dialog box configuration-property array
Write user-initialized — ™ Retrieve with
configuration properties into getAgentProperty() or
ODA-runtime memeory getAllAgentProperties()
Initialize ODA metadata —+ getMetaData()
Initialize ODA —1—® init()

Figure 3-2 Configure agent of Business Object Wizard

Chapter 3. Object Discovery Agents 27



28

As 3.4, “Object Discovery Agent process flows” on page 26 shows, the Business
Object Wizard:

1. Obtains the configuration properties from the selected ODA and displays

them in the Configure Agent dialog box. To obtain the configuration properties
from the ODA, the wizard calls the getAgentProperties() method, which is
defined in the ODA base class, ODKAgentBase2. This method is an abstract
method that the ODA developer must implement as part of the ODA class. It
returns the ODA's configuration properties to Business Object Wizard as an
array of AgentProperty objects. These configuration properties can include
the names, types, any valid values, descriptions, input restrictions, and any
default values. In addition to the configuration properties that the
getAgentProperties() method provides, Business Object Wizard always
provides a set of standard configuration properties, which are common to all
ODAs:

— MessageFile
— Tracelevel
— TraceFileName

. From the Configure Agent dialog box, accepts the entered values or changes

for the configuration properties. The wizard sends the user-initialized
configuration properties to the ODA. The Business Object Wizard saves
these properties in the ODA run-time memory. Within the ODA, you can
access these properties through an instance of the ODKULtility class, which
provides the getAgentProperty() and getAl11AgentProperties() methods for
this purpose.

. Initializes the ODA's metadata, which provides information about the ODA

and its capabilities. After it calls the getAgentProperties() method, Business
Object Wizard calls the getMetaData() method of the ODA base class,
ODKAgentBase2. This method is an abstract method that the ODA developer
must implement as part of the ODA class. It returns an initialized
AgentMetaData object that contains the ODA metadata.

. Initializes the ODA based on the user-initialized startup properties. To

initialize the ODA, the wizard calls the init () method of the ODA base class,
ODKAgentBase2. This method is an abstract method that the ODA developer
must implement as part of the ODA class. It performs initialization tasks such
as resource allocation and creating a connection to the data source.
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3.4.2 Selecting and confirming source data

Business Object Wizard displays the Select Source dialog box, which displays
the source nodes of the data source. The source nodes are arranged in the
source-node hierarchy. Each source node is the name of an object that the ODA
has discovered in the data source. It can either be expanded to display other
child nodes or selected for generation into content. Users can expand this
source-node hierarchy to choose objects in the data source for conversion to
content.

The wizard takes the following actions:

1. Obtains the source-node hierarchy from the selected ODA and displays it top
level in the Select Source dialog box. To obtain the source-node hierarchy,
the wizard calls the getTreeNodes () method of the IGeneratesBoDefs
interface. The ODA developer must implement this method as part of the
ODA class implementation of the IGeneratesBoDefs interface. It searches the
data source to “discover” source nodes and returns these source nodes to
Business Object Wizard as an array of TreeNode objects. When users
expand a node for the first time, the wizard calls the getTreeNodes () method
to display that particular level in the source-node hierarchy. Users can
traverse this hierarchy to select the level of detail.

2. From the Select Source dialog box, keeps track of the names of the source
nodes in the hierarchy that you select for content generation. The wizard
generates an array that contains the names of the selected source nodes.

The Business Object Wizard displays the Confirm Source Nodes dialog box,
which displays the selected source nodes. You can either confirm the selections
or go back to the Select Source dialog box to reselect source nodes. When you
click Next, the wizard begins the content generation.

3.4.3 Generating content

You can write an ODA to generate one or both of the content types of business
object definitions and binary files. The content type determines the structure of
the data that the ODA generates. For an ODA to support a particular content, it
must implement the appropriate content-generation interface for the ODA.

After source nodes are selected and confirmed, the Business Object Wizard
enters the content generation. It displays the Generating Business Objects
screen and passes the array of user-selected source nodes to the ODA by
calling the content-generation method for business object definitions,
generateBoDefs (). This method generates the corresponding business object
definitions for the selected source nodes. Because an ODA must support the
generation of business object definitions in the on-request content protocol,
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Business Object Wizard always calls the generateBoDefs () method. Therefore,
the ODA developer must implement this method as part of the ODA's
implementation of the IGeneratesBoDefs interface.

Whether the ODA generates file content depends on whether it implements the
IGeneratesBinFiles interface. If the ODA class implements this interface, the
method that actually provides the generated content depends on the content
protocol that the ODA uses for the file content type, as follows:

» If the ODA uses the on-request content protocol to generate content,
Business Object Wizard initiates content generation by calling the
content-generation method, generatesBinFiles(). It passes to this method
the array of user-selected source nodes. Therefore, for the ODA to support
file content, the ODA developer must implement this method as part of the
ODA's implementation of the IGeneratesBinFiles interface.

» If the ODA uses the callback content protocol to generate content, the ODA
(or some external process) initiates content generation by calling a
user-defined method. The ODA developer must implement a mechanism to
generate the files.

Therefore, whether Business Object Wizard calls the content-generation method
for files, generateBinFiles (), depends on the following:

» Whether the ODA implements that IGeneratesBinFiles interface.

» Ifitimplements IGeneratesBinFiles, which content protocol the ODA uses to
generate files.

Regardless of the content protocol used, the generation of content involves the
following steps:

1. Optionally, obtaining any additional information, such as verb values, as
business-object properties.

Often the ODA needs additional information before it can generate the
business object definitions. The ODA can request this additional information
by defining business-object properties. The ODK API represents a
business-object property as an agent-property (AgentProperty) object. To
collect business-object properties, the ODA can have Business Object
Wizard display the Business Object Properties dialog box. In this dialog box,
the wizard displays the business-object properties, allows updates, and writes
the user-initialized properties into the ODA run-time memory.
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2. Generating the requested content and saving it in the generated-content
structure in ODA memory.

The ODA provides its generated content to Business Object Wizard in two
parts:

— The content metadata

A content metadata (ContentMetaData) object contains information about
the ODA's generated content. The Business Object Wizard uses this
information to determine which content-retrieval method to use to retrieve
the generated content.

— The content itself

The ODA writes the generated content to a generated-content structure,
somewhere that is accessible by the methods of the ODA class. For
example, it could write the content to an array that is a member variable of
the ODA class.

The method that provides the generated content depends on the content
protocol that the ODA uses for a particular content type, as follows:

— If the ODA uses the on-request content protocol to generate content, it is
the content-generation method that populates the generated-content
structure and returns a content metadata object to Business Object
Wizard. The Business Object Wizard invokes the content-generation
method based on the content type, as follows:

¢ For business object definitions, the generateBoDefs () method in the
IGeneratesBoDefs interface

e For files, the generateBinFiles() method in the IGenerateBinFiles
interface

— If the ODA uses the callback content protocol to generate content, it is a
user-defined method that populates the generated-content structure and
sends a content metadata object to Business Object Wizard.

3.4.4 Saving content

The Business Object Wizard displays the Save Business Objects dialog box,
which provides options for saving the generated business object definitions. The
Business Object Wizard provides the ability to save generated content to an
Integration Component Library (ICL) project or a file, or to open each business
object definition in the Business Object Designer. To save the generated
business object definitions in the specified format, the Business Object Wizard
must access the generated content.
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3.5 Object Discovery Agent data sources

The ODA data sources can be applications, database tables, file systems, or
URIs. Because the ODA needs to get metadata of business objects, the data
source provides an APl or some other way for this to be achieved.

Note: For more information, see the IBM WebSphere Business Integration
Adapters Business Object Development Guide at:

http://www.ibm.com/software/integration/wbiadapters/library/infocenter/
index.html
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Agent initialization and
termination

This chapter addresses the requirements for an adapter for its initialization and
termination process.
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4.1 Connector startup

The connector startup begins execution by invoking the Adapter Framework.
After the framework is executing, it performs steps to invoke the
application-specific component of the connector, based on the integration broker.

4.1.1 WebSphere InterChange Server

If the WebSphere InterChange Server is the integration broker, the framework
takes the following steps to invoke the application-specific component:

1. Uses the Object Request Broker (ORB) to establish contact with the
InterChange Server.

2. From the repository, loads the connector definition information into memory
for the connector process:

— Connector configuration properties
— Alist of supported business object definitions

3. Begins the execution of the connector application-specific component by
instantiating the connector base class and calling methods of this base class
that initialize the application-specific component (see 4.2, “Connector
initialization” on page 35 and 4.3, “Obtaining the business object handler” on
page 37).

After these methods have been called, the connector is active and
operational.

4. Contacts the Connector Controller to obtain the subscription list (that is,
business objects to which collaborations have subscribed).

4.1.2 Business Integration Message Broker or Application Server

If WebSphere Business Integration Message Broker or WebSphere Application
Server is the integration broker, the framework takes the following steps to
invoke the application-specific component:

1. From the local repository, loads the following connector definition information
into memory for the connector process:

— Connector configuration properties
— Alist of supported business object definitions

34  WebSphere Business Integration Adapters



2. Begins the execution of the connector application-specific component by
instantiating the connector base class and calling methods of this base class
that initialize the application-specific component (see 4.2, “Connector
initialization” on page 35 and 4.3, “Obtaining the business object handler” on
page 37).

4.2 Connector initialization
To commence connector initialization, the Adapter Framework calls the
initialization method of the connector base class:
Class CWConnectorAgent
Method agentInit()
As part of the implementation of the connector class, you must implement an

initialization method for your adapter. The main tasks that the initialization
method should perform are:

» Establishing a connection.
» Checking the connector version.
» Recovering In-Progress events.

Important: During the execution of the initialization method, business object
definitions and the subscription list are not yet available.

4.2.1 Establishing a connection

The main task that the initialization method must perform is to establish a
connection to the application. To do this, the initialization method should:

1. Read the configuration properties that provide information such as
ApplicationUserId and ApplicationPassword that are used to send the logon
information to the application.

2. Use the getConfigProperty() method to obtain the value of these
configuration properties.

3. If a required value is empty, provide a default value (if appropriate).

4. Obtain any connections or files that are required. The initialization method
opens a connection with the application. It returns “success” if it succeeds in
opening the connection.

5. In a Java adapter, the agentInit() method should throw the following:
ConnectionFailureException if the connection fails.

LogonFailureException if the connector is unable to log on to the application.
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4.2.2 Checking the connector version

The getVersion() method returns the version of the adapter. It is called in both
of these instances:

» The initialization method should call getVersion() to check the adapter
version.

Note: An adapter should also keep track of which versions of an
application it supports. It should check the application version when it logs
on to the application.

» The Adapter Framework calls the getVersion() method when it needs to get
a version for the adapter.

4.2.3 Recovering In-Progress events

36

During event notification, processing an event includes:

1. Updating the event status as In-Progress.

Performing a retrieve for the required application entity.
Creating a new business object.

Sending the business object to the Adapter Framework.

o~ 0D

Updating the event status (as sent or failed).

If the connector terminates while processing an event (before updating the event
status), an In-Progress event will remain in the event store. When the connector
is restarted, it should check the event store for any events that have a status of
In-Progress.

This behavior should be configurable. Many adapters use the InDoubtEvents
configuration property for this purpose. Figure 4-1 on page 37 shows the settings
for the use of this property.

For a Java adapter, the CWConnectorEventStore class provides the
recoverInProgressEvents() method to obtain event records with an In-Progress
status. As an adapter developer, you should implement this method to take
actions that are based on the InDoubtEvents configuration property. In this
method, the developer can also change the status of In-Progress events to a
Ready-To-Poll status, as also shown in Figure 4-1.
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Value of InDoubtEvents

 S— Change the status to

Ready-for-Poll for resubmission
Reprocess —-—»

If duplicate event generation is to be avoided

- J with certainty, choose another recovery response.
 SEEE—

) Log afatal error

FailOnStartup —— Orderly shut down of connector
- J
 SEEEEE—
= ] Log an eror

Log Do not shut down connector
| S
 SE—

Ignore  ———— |gnore any In-Progress events

Figure 4-1 Actions to recover In-Progress events

4.3 Obtaining the business object handler

In the final step in connector initialization, the framework obtains the business
object handler for each business object that the connector supports. A business
object handler receives request business objects from the Adapter Framework
and performs verb operations that are defined in the business objects (see
Chapter 6, “Business object handlers” on page 49 for more information about
business object handlers).

In a Java adapter, the business object handler base class is
CWConnectorBOHandler. To obtain an instance of a business object handler for
a supported business object, the Adapter Framework calls the
getConnectorBOHandlerForB0() method, which is defined as part of the
CWConnectorAgent class.

Every adapter must have a getConnectorBOHand1lerForB0() method defined in its
connector base class to retrieve the business object handler. This method
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returns a reference to the business object handler for a specified business object
definition.

The default implementation of getConnectorBOHandlerForB0() in the
CWConnectorAgent class returns a business object handler for a
business-object-handler base class named ConnectorBOHandler.

If you name your extended business-object-handler base class
ConnectorBOHandler, you do not need to override the
getConnectorBOHandlerForB0() method. However, if you name your extended
business-object-handler base class something other than ConnectorBOHandler,
you must override getConnectorBOHandlerForB0() to return an instance of your
extended business-object-handler base class.

To instantiate the business object handler, the Adapter Framework processes as
follows:

1. During initialization, the Adapter Framework receives a list of business object
definitions that the connector supports.

2. The Adapter Framework calls the getConnectorBOHandlerForB0() method.
Note: This is called once for every supported business object.

3. The getConnectorBOHandlerForB0() method instantiates the correct business
object handler for that business object. This is based on the name of the
business object definition it receives as an argument.

4. The business object handler is returned to the Adapter Framework.

5. The Adapter Framework stores the reference to the business object handlers
in the associated business object definition, in the memory of the connector’s
process.

The number of business object handlers that the Adapter Framework obtains
through its calls to the getConnectorBOHandlerForB0() method depends on the
overall design for business object handling in your adapter:

» If the adapter is metadata-driven, it can be designed to use a generic,
metadata-driven business object handler.

» If some or all application-specific business objects require special processing,
you must set up multiple business object handlers for those objects.

(For more information regarding business object design and metadata-driven
business objects, see 2.3, “Business object design” on page 15 and 2.5,
“Metadata and metaobjects” on page 21).
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Important: During execution of the getConnectorBOHandlerForB0() method,
the business object class methods are not available.

Example 4-1 contains an implementation of the getConnectorBOHand1erForB0()
method that returns a metadata-driven business object handler. It calls the
constructor for the ExampleBOHandler class, which instantiates a single
business-object-handler base class that handles all the business objects
supported by the connector.

Example 4-1 getConnectorBOHandlerForBO

public CWConnectorBOHandler getConnectorBOHandlerForBO(String BOName){ return
new ExampleConnectorBOHandler();

}

4.4 Connector termination

The Adapter Framework calls the terminate() method when the connector is
shutting down. In your implementation of this method, it is good practice to free
all the memory and log off from the application. You must implement this method
for the adapter.

The CWConnectorAgent class does not provide a default implementation for the
terminate() method. Therefore, the connector class must implement this
method if resource clean-up is required.

4.5 Extending the connector base class

For initialization and termination of a connector, the following methods of the
CWConnectorAgent base class must be implemented in your adapter:

» agentInit()

» getVersion()

» getConnectorBOHandlerForBO()
> terminate()
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Data handlers and name
handlers

A data handler is a Java class instance that converts between a particular
serialized format and a business object. Data handlers are used by components
of a business integration system that transfer information between a WebSphere
business integration broker and some external process.

A data handler calls a name handler to extract the name of a business object
definition from the serialized data. This task is needed during
string-to-business-object conversion when the caller of the data handler does not
pass a business object to be populated with the serialized data. In this case, the
data handler must create the business object before it can populate it. To create
the business object, the data handler must know the name of the associated
business object definition. It is the name handler that obtains this business object
name.

This chapter describes the design decisions, development process, and
implementation for data handlers and name handlers.
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5.1 Design decisions for data handlers

Often, the external process uses some common format such as XML for its
native serialized data. Rather than have every adapter handle the transformation
between these common formats and business objects, there are several
delivered data handlers. In addition, you can create custom data handlers to
handle conversion between your own native format. The adapter can then call
the appropriate data handler to convert the data based on the MIME type of the
serialized data.

Before you begin to write a custom data handler, we recommend that you
understand clearly:
» The data format of the files that the data handler will be converting.
» The business object model.
» How to:
— Extract values from a business object instance.
— Build a business object instance and populate it with values from a file.

A data handler is implemented in a Java class named DataHandler. This class is
an abstract class that the data-handler developer extends to implement a data
handler instance.

5.1.1 Determining whether the data is metadata-driven

42

Metadata is data about the business object that is stored in business object
definitions. Metadata in a business object definition provides information that
describes the data in an instance of the business object. In general, business
object metadata includes the structure of the business object, the settings of its
attribute properties, and the content of its application-specific information. It also
provides instructions about how to process the data.

A metadata-driven data handler handles each business object that it supports
based on metadata that is encoded in the business object definition, rather than
on information hard-coded in the data handler. Therefore, a data handler can
process new or modified business objects without requiring modifications to the
data handler code.
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One of the design decisions you need to make is whether your data handler will
use metaobjects to initialize its configuration. You should consider the following
when deciding whether to use metaobjects:

Metaobjects allow a data handler to be configured dynamically. This design
strategy creates a more flexible data handler, one that can be configured
based on the context in which it is called. To call a data handler that uses
metaobijects, the caller passes the data handler’s associated MIME type into
the createHandler () method. When called with a MIME type, the
createHandler () method initializes a newly instantiated data handler with the
configuration information in the child metaobject.

There is overhead that is associated with the accessing and searching of
metaobjects. Your data handler might want to avoid metaobijects if its
configuration information does not change (it can be hard-coded) or if it converts
data that does not have an associated MIME type. To call a data handler that
does not use metaobjects, the caller passes only the data handler’s class name
into the createHandler() method. When called with a class name, the
createHandler() method instantiates a data handler of that class. It does not
search for associated metaobjects. If you design your custom data handler to
use metaobjects, you need to create these metaobjects as part of your data
handler implementation.

For your custom data handler to be metadata-driven, it must specify information
dynamically that identifies the data handler to use.

5.2 The development process

To develop a custom data handler, you code the data handler source file and
complete other tasks, such as developing a metaobject for the data handler. To
create a custom data handler:

1. Design the data handler, based on the format of the serialized data and
structure of the business objects it converts.

2. Create a class that extends the com.crossworlds.DataHandlers.DataHandler
class.

3. Implement the abstract methods that convert data between specific data
format and business objects.

4. Compile the class and add it to the CustDataHandler.jar file.
5. Create the data-handler metaobjects.

6. Develop business object definitions that conform to the requirements of the
data handler, as well as to the requirements of the caller.
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5.3 Creating the custom data handler

To create a custom data handler, you extend the data-handler base class
(DataHandler) to include your own data-handler class. The DataHandler class
contains methods that perform the conversions (string-to-business-object and
business-object-to-string) as well as utility methods to assist in development.

The ADK contains stub code and makefiles for a custom data handler. The stub
file contains Java code that defines an empty class listing all the methods that
you must implement. You can use the stub file as a template to generate a
custom data handler.

To create a data handler source file using the stub file:

1. Copy the StubDataHandler.java file and rename it so that its name matches
the name of the data-handler class that it defines.

This file includes import statements that import the data handler package
com.crossworlds.DataHandlers. It also imports some classes from the Java
Connector Development Kit.

2. Change the StubDataHandler keyword to the name of the class that
implements your custom data handler.

For example, the following line extends the DataHandler class to create a
custom data-handler class called ltsoDataHandler:

public class ItsoDataHandler extends DataHandler
To develop a data handler, implement the following methods of the DataHandler
class:
» The abstract DataHandler methods (required)
» The public DataHandler methods (optional)

Note: If the caller reuses a cached instance of the DataHandler class over
multiple threads, you might need to make the class thread-safe. To determine
whether this is required, see the Connector Development Guide for Java for
more details about the threading model.

5.4 Converting data

A data handler is responsible for converting business objects into serialized data
and for converting serialized data into business objects. This serialized data is in
an application-readable format (string or input stream).
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The data handler base class provides the following abstract methods that you
must implement in the DataHandler class for your custom data handler:

»

>

5.5 Name

String-to-business-object conversion:

getBO()- abstract Converts serialized data access through a Reader
object to a business object.

Business-object-to-string conversion:

getStreamFromBO() Converts a business object to an InputStream
object.

getStringFromB0 Converts a business object to a String object.

getByteArrayFromB0O() Converts a business object to a byte array.

Note: For more information, see the IBM WebSphere Business Integration
Data Handler Guide at:

http://www.ibm.com/software/integration/wbiadapters/Tibrary/infocenter/
index.html

handler development overview

To create a custom name handler:

1.
2.

Create a class that extends the NameHandler class.

Implement the abstract getBOName () method that reads the serialized data
and returns the business object name.

3. Compile the class and add it to the DataHandlers\CustDataHandler.jar file.

4. Set the default value of the NameHandler class attribute in the metaobject for

the data handler.
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5.6 Implementing a name handler
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To implement a custom name handler, you extend the name-handler base class
(NameHandler) to include your own name-handler class. The NameHandler
class contains the method to extract the name of a business object from
serialized data. The package for this name-handler base class is:

com.crossworlds.DataHandlers.NameHandler

To derive a name-handler class:
1. Create a name-handler class that extends the NameHandler class.

2. Ensure that the name-handler class file imports the classes of the
NameHandler package: import.

3. Implement the getBOName () method, which is the abstract method in the
NameHandler class. Name handlers implement the getBOName () method,
which reads the serialized data and resolves the BOName based on the
contents of the data.

The getBOName () method creates an instance of a name handler to extract the
name of the business object definition from the serialized data. It instantiates this
name-handler object based on the value of the NameHandlerClass metaobject
attribute. The name handler builds the business object name based on the
contents of a message.

The getBOName () method has the following forms:

» The first form returns the business object name based on the BOPrefix
metaobject attribute (if one exists) as well as on the return value from the
NameHandler class.

» The second form creates a Reader object from the String and then calls the
first form.

» The third form creates a Reader object from the InputStream and then calls
the first form.
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5.7 Name handler requirements

Name handlers are used to resolve the business object name from the serialized
data stream. This is only applicable when the adapters receive information from
the applications. (For more information about events, see Chapter 8,
“Asynchronous event processing and notification” on page 89.) The request
processing does not require the use of name handlers, because the information
is coming from a broker. This information should include the business object
information. The broker should know which business object it is sending to the
adapter.

5.8 Reuse

The data handler determines which name handler to invoke by using the value of
the NameHandTerClass attribute that is stored in the data-handler metaobject. You
can use a name handler lookup file to specify parameters that control the
behavior of the name handler. When the name handler has extracted the
required value from the serialized data, a lookup file provides the name of the
business object that matches the value.

5.9 Configuration requirements

To tell a data handler to use a custom name handler, you must set the Default
Value property of a metaobject attribute to the full class name. The data handler
can then obtain the class name at run-time from one of its configuration options.
By default, this metaobject attribute is called NameHandlerClass. (As an example,
the child metaobject associated with both the XML and EDI data handlers include
this attribute.)

The delivered default value for this attribute specifies the name of the default
name handler class. To have a data handler use a custom name handler, make
sure that you update the Default Value property for the NameHandlerClass
attribute in the child metaobject that is associated with the data handler that you
extend.
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Business object handlers

This chapter presents information about how to provide request processing in a
connector. Request processing implements a mechanism to receive requests, in
the form of request business objects, from an integration broker and to initiate
the appropriate changes in the application business entities. The mechanism for
implementing request processing is a business object handler, which contains
methods that interact with an application to transform request business objects
into requests for application operations.
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6.1 Overview of request processing

In addition to detecting application events, another role of a connector is to
respond to requests from the integration broker. A connector receives a request
business object from an integration broker when the broker requests a change to
the connector's application or needs information from the connector's
application. In general, connectors perform create, retrieve, and update
operations on application data in response to requests from a collaboration.
Depending on the application's policies, the connector might also support delete
operations. This role is called request processing.

Request processing involves the following steps:

1. An integration broker initiates request processing by sending a request to the
Adapter Framework. This request is in the form of a business object (called
the request business object) and a verb.

2. The Adapter Framework has the task of determining which business object
handler in the application-specific component should process the request
business object.

3. The Adapter Framework passes the request business object to the business
object handler defined for it in its business object definition. The Adapter
Framework does this by calling the doVerbFor() method that is defined in the
business object class and passing in the request business object. The
business object handler then processes the business object, converting it to
one or more application requests.

4. When the business object handler completes the interaction with the
application, it returns a return-status descriptor and possibly a response
business object to the Adapter Framework.

A business object handler is the Java class that is responsible for transforming
the request business object into a request for the appropriate application
operation. Each business object definition refers to a business object handler,
which contains a set of methods to perform the tasks for the verbs that the
business object definition supports. An application-specific component includes
one or more business object handlers to perform tasks for the verbs in the
connector's supported business objects.

Depending on the active verb, a business object handler can insert the data
associated with a business object into an application, update an object, retrieve
the object, delete it, or perform another task.
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The Adapter Framework obtains the correct business object handler in the
following way:

1. When the connector starts up, the Adapter Framework receives from the
Connector Controller the list of business objects that the connector supports.

2. The Adapter Framework calls the getConnectorBOHandTerForB0() method
(defined in the connector base class) to instantiate one or more business
object handlers.

3. For each supported business object, the getConnectorBOHandlerForB0()
method returns a reference to a business object handler, and this reference is
stored in the business object definition in the memory of the connector
process.

All conversions between business objects and application operations take place
within the business object handler (or handlers).

Defining and coding of business object handiers is one of the primary tasks in
connector development. The way to implement a business object handler
depends on the API that you are using and how this interface exposes
application entities. To determine how many business object handlers your
connector requires, you need to take a look at the application with which the
connector will interact and consider the following:

» If the application is form-based, table-based, or object-based and has a
standard access method across entities, you might be able to design
business objects that store information about application entities. The
business object handler can process the application entities in a
metadata-driven business object handler. You can derive one generic
business object handler class to implement a metadata-driven business
object handler, which handles processing of all business objects.

» If the application has different access methods for different kinds of entities,
some or all of the application entities might require individual business object
handlers. You can:

— Derive a generic business object handler class to implement a
metadata-driven business object handler for some business objects, and
separate business object handler classes to implement business object
handlers for other business objects.

— Derive multiple business object handler classes, one for each business
object definition that the connector supports.

Another consideration in the design of a business object handler is whether you
need to have separate processing for certain verbs of the business object. If
some verb (or verbs) requires special processing, you can create a custom
business object handler for the verb.
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6.2 Metadata

In addition to its structure and attributes, a business object definition can contain
application-specific information, which can provide processing instructions or
information about how the business object is represented in the application.
Such information is called metadata.

Metadata can include any information that the connector needs in its interactions
with the application. For example, if a business object definition for a table-based
application includes metadata that provides the application table and column
names, the connector can locate requested data using this information, and the
application column names do not need to be encoded in the connector. Because
the connector has access to its supported business object definitions at run-time,
it can use the metadata in the business object definition to dynamically determine
how to process a particular business object.

Depending on the application and its programming interface (API), you might
design a connector and its business objects based on the ability to support the
use of metadata, as shown in Table 6-1.

Table 6-1 Connector support for metadata

Connector’s use of metadata Business object handler required
Entirely driven by the processing instructions in the One generic metadata-driven business object
metadata of its business object definitions handler

Partially driven by the metadata in its business object | One partially metadata-driven business object
definitions

handler

Cannot use metadata Separate business object handler for each

business object that does not use metadata

Although some application interfaces have constraints that restrict the use of
metadata in connector and business object design, a worthwhile goal for
connector development is to make the connector as metadata-driven as
possible. The following sections discuss the advantages and disadvantages of
the approaches that are shown in Table 6-1.

6.2.1 Metadata-driven connectors
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To be able to support metadata-driven design, the API must be able to specify
what objects in the application are to be acted upon. In general, this means that
you can use the business object metadata to provide information about the
application entity to be acted upon and the attribute data as the values for that
object. A metadata-driven connector can then use the business object values
and the metadata (the application-specific information that the business object
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definition contains) to build the appropriate application function calls or SQL
statements to access the entity. The function calls perform the required changes
in the application for the business object and verb the connector is processing.

Applications that are based on forms, tables, or objects are well suited for
metadata-driven connectors. For example, applications that are forms-based
consist of named forms. Programmatic interaction with a forms-based application
consists of opening a form, reading or writing fields on the form, and then saving
or dismissing the form. The connector for such an application can be driven
directly by the business object definitions that the connector supports.

The main benefit to a metadata-driven connector is that the connector can use
one generic business object handler for all business objects. In this approach,
the business object definition contains all the information that the connector
needs to process the business object. Because the business object itself
contains the application-specific information, the connector can handle new or
modified business objects without requiring modifications to the connector
source code. The connector can be written in a generic manner, with a single
metadata-driven business object handler, which does not contain hard coded
logic for processing-specific business objects.

Note: Business object names should not have semantic value to the
metadata-driven connector. The connector should process identically two
business objects with the same structure, data, and application-specific
information with different names.

Because a metadata-driven connector derives its processing instructions from its
application-specific business objects, the business objects must be designed
with this type of processing in mind. This approach to connector and business
object design provides flexibility and easy extensibility, but it requires more
planning in the design phase. When connectors are designed to work with
business object metadata, the business object itself can be changed without
requiring corresponding changes in the connector.

6.2.2 Partially metadata-driven connectors

We encourage you to use the metadata approach for designing connectors and
application-specific business object definitions. However, some applications
might not be suited for this approach. APIs that are specific for each entity in an
application make it more difficult to write a metadata-driven connector. Often the
issue is that the call itself differs between objects in some structural way, rather
than just in the name of the method or the data that is passed.
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Sometimes, you can still drive a connector with metadata, though this metadata
does not contain the actual processing instructions. This partially
metadata-driven connector can use the metadata in the business object
definition or attributes to help determine what processing to perform. For
example, an application that has a large amount of business logic embedded in
its user interface might have restrictions about how an external program, such as
a connector, can get information into and out of its database. In some cases, it
might be necessary to provide an extension to the application using the
application environment and application programming interface. You might need
to add object-specific modules to the application to handle the processing for
each business object. The application might require the use of its application
environment and interface to ensure that the application business logic is
enforced and not bypassed.

Figure 6-1 illustrates an application extension that is responsible for handling
requests from the connector. The extension contains separate modules for each
business object supported by the connector.

In this case, the business object and attribute application-specific information can
still contain metadata for the connector. This metadata specifies the name of the
module or API call needed to perform operations for the business object in the
application. The connector can still be implemented with a single business object
handler, but it is a partially metadata-driven business object handler, because
this metadata does not contain the processing instructions.

App_Order
Business
Object

Connector Application

Processing Instructions in the Application

Your Extension

to the Application
Partially
- Metadata-Driven _
- Business - Order Handler
Object Handler T :

Figure 6-1 Partially metadata-driven connectors interacting with the application extension

The partially metadata-driven connector still uses just one business object
handler. However, unlike with a metadata-driven connector, there is coding to do
when new business objects are created for the connector. In this case, new
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object functions must be written and added to the application, but the connector
does not need to be recorded or recompiled.

6.2.3 Connectors that do not use metadata

If the API does not provide the ability to specify what entities in the application
are to be acted upon, the connector cannot use metadata to support a single
business object handler. Instead, it must provide multiple business object
handlers, one for each business object the connector supports. In this approach,
each business object handler contains specific logic and code to process a
particular business object.

In Figure 6-2, the connector has multiple, object-specific business object
handlers. When the connector receives a business object, it calls the appropriate
business object handler for that business object.

The drawback of this non-metadata approach is that when a business object is
changed or a new business object is added, this type of connector must be
recorded to handle the new or changed business object.

Connector Application

Processing Instructions in the Connector Application
Extension

Cust Handler Cust Module

Order Module

App_Order
Business
Object

=| Order Handler

IpR!

ltem Handler Item Module

Figure 6-2 Request processing with connector non-metadata-driven
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6.3 One generic business object handler for all
business objects

If the APl is suitable for a metadata-driven connector and if you design business
object definitions to include metadata, you can implement a metadata-driven
business object handler. This business object handler uses the metadata to
process all requests. A business object handler can be completely
metadata-driven if the application is consistent in its design, and the metadata
follows a consistent syntax for each supported business object.

Business object definitions have specific locations for different types of
application-specific data. For example, business object attributes have a set of
properties, such as Key, Foreign Key, Required, and Type, that provide the
business object handler with information that it can use to drive business object
processing. In addition, the AppSpecificInfo property can provide the business
object handler with application-specific information, which can specify how to
access data in the application and how to process application entities.

The AppSpecificInfo property is available for the business object definition,
attributes, and verbs. You can use the AppSpecificInfo property to:

» Discover the operation to perform on the application entity that examines the
verb which is passed in the business object.

» Obtain the application entity name (such as application table or form) that
examines the business object metadata.

» Obtain information about the back-end application properties (such as
attributes, column names, or other information) that examine the metadata of
the business object attributes.

If a business object definition contains the table name and column names, you
do not have to code those names explicitly in the business object handler.

Encoding specific application information in a business object accomplishes the
following:

» One business object handler class can perform all operations for all business
objects supported by the connector. You do not have to code a separate
business object handler for each supported business object.

» Changes to a business object definition do not require recoding the
connector, as long as the changes conform to existing metadata syntax.
Thus, you can add attributes to a business object definition, remove
attributes, or reorder attributes without recompiling or recoding the connector.
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If information about application entities is encoded consistently in the business
object definition, all request business objects can be handled by a single
business object handler class in the connector. Also, you need to implement only
a single getConnectorBOHand1lerForB0() method to return the single business
object handler and a single doVerbFor () method to implement this business
object handler. This approach is recommended for connector development
because it provides flexibility and automatic support for new business object
attributes.

6.4 Multiple business object handlers

For each business object definition that does not encapsulate all the metadata
and business logic for an application entity, you need a separate business object
handler class. You can derive separate handler classes directly from the
business object handler base class, or you can derive a single utility class and
derive subclasses as needed. You must then implement the
getConnectorBOHandlerForB0() method to return business object handler that
corresponds to particular business object definitions.

Each business object handler must contain a doVerbFor () method. If you
implement multiple business object handlers, you must implement a doVerbFor()
method for each business object handler class. In each doVerbFor() method,
include code to handle any parts of the application entity or operations on the
application entity that the business object definition does not describe.

This approach results in higher maintenance requirements and longer
development time than designing a single business object handler for a
metadata-driven adapter.

6.5 Designing the doVerbFor() method

For a Java connector, the CWConnectorBOHandler class defines the
doVerbFor () method, which is an abstract method. The doVerbFor() method
typically follows a basic logic for request processing.

Figure 6-3 on page 58 shows a flow chart of the method’s basic logic.

When the Adapter Framework receives a request, it calls the doVerbFor ()
method for the business object handler class that is associated with the business
object definition of the request business object. To this doVerbFor () method, the
Adapter Framework passes the request business object. The tasks that the
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doVerbFor() method performs after it has received a request business object
from the Adapter Framework are:

» Determines which verb to perform, based on the supported verb in the
request business object definition.

» Obtains information from the request business object to build the suitable
interaction with the application.

Branch on the value of the
active verb: one branch
for each verb supported

by the business object

Is the
connector still
connected to the
application?

Is the active
verb valid?

T

Receive request business
object (with active verb)

Verb processing
failed: "fail" status

Create

| Retrieve, RetrieveByContent l—

Was verb

Update

Delete

| Other Verbs: Exist, Custom l—

Request processing
failed: "application-timeout"

Verb processing
failed: "fail" status

processing
successful?

Verb processing was
successful: "success" status

Figure 6-3 Flowchart for basic logic of the doVerbFor() method
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6.5.1 Performing the verb action

The standard verbs that the IBM WebSphere Business Integration system
expects to handle are Create, Retrieve, Update, and Delete. Table 6-1 defines
these standard verbs. Your doVerbFor () method should implement the verbs that
are appropriate for its application.

Table 6-2 Verbs implemented by the doVerbFor() method

Verb Description

Create Make a new entity in the application.

Retrieve Using key values, retrieve a complete business object.
Update Change the value in one or more fields of the application.
Delete Remove the entity from the application.

RetrieveByValue Using a non-key value, return a complete business object.
Custom verb Perform an application-specific operation.

Note: After the Adapter Framework passes a request business object to your
connector’'s doVerbFor () method, the doVerbFor() method can implement
verb processing in any way that is necessary. Your verb processing code is
not limited to the suggestions presented here.

Note: When InterChange Server is the integration broker and you design your
own collaborations, you can implement any custom verbs that you need. Your
collaborations and connectors are not limited to the standard list of verbs.

This basic verb-processing logic consists of the following steps:

1. Gets the verb from the request business object. The doVerbFor() method
must first retrieve the active verb from the business object with the getVerb ()
method. For a Java connector, the getVerb () method is defined in the
CWConnectorBusObj class.

2. Performs the verb operation. In the business object handler, you can design
the doVerbFor() method in either of the following ways:

— Implements verb processing for each supported verb directly within the
doVerbFor() method. You can modularize the verb processing so that
each verb operation is implemented in a separate verb method called from
doVerbFor (). The method should also take appropriate action if the verb is
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not a supported verb by returning a message in the return-status
descriptor and a “fail” status.

— Handles all verb processing in the same method using a metadata-driven
doVerbFor () method.

6.5.2 Handling the Create verb
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When the business object handler obtains a Create verb from the request
business object, it must ensure that a new application entity, whose type is
indicated by the business object definition, is created as follows:

» For a flat business object, the Create verb indicates that the specified entity
must be created.

» For a hierarchical business object, the Create verb indicates that one or more
application entities (to match the entire business object) must be created.

The business object handler must set all the values in the new application
entities to the attribute values in the request business object. To ensure that all
required attributes in the request business object have values assigned, you can
call the initAndValidateAttributes() method, which assigns the attribute’s
default value to each required attribute that does not have its value set (when the
UseDefaults connector configuration property is set to true). The
initAndValidateAttributes() method is defined in the CWConnectorUtil class.
Call the initAndValidateAttributes() method before performing the Create
operation in the application.

Note: For a table-based application, the entire application entity must be
created in the application database, usually as a new row to the database
table that is associated with the business object definition of the request
business object.

Standard processing for the Create verb
The following steps outline the standard processing for a Create verb:

1. Creates the application entity corresponding to the top-level business object.
2. Handles the primary key or keys for the application entity:

— If the application generates its own primary key (or keys), gets these key
values for insertion in the top-level business object.

— If the application does not generate its own primary key (or keys), inserts
the key values from the request business object into the appropriate key
column (or columns) of the application entity.
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3. Sets foreign key attributes in any first-level child business objects to the value

of the top-level primary key.

4. Recursively creates the application entities that correspond to the first-level
child business objects, and continues recursively creating all child business
objects at all subsequent levels in the business object hierarchy.

Note: The way that the main method provides primary key values to the

submethod can vary. For example, the main Create method might pass the

parent business object to the submethod, and the submethod can then
retrieve the primary key from the parent business object to set the foreign key
in the child business object. Alternatively, the main method might traverse the
parent object, find first-level children, set the foreign key attributes in the child
business objects, and then call the submethod on each child.

Outcome status for Create verb processing

Table 6-3 shows the outcome status that Create operation should return.

Table 6-3 Possible outcome status for Create verb processing

Create condition

Outcome status

If the Create operation is successful and the application
generates new key values, the connector returns the “Value
Changed” outcome status to indicate that the connector has
changed the business object.

VALCHANGE

If the Create operation is successful, and the application
does not generate new key values, the connector can simply
return “Success”.

SUCCEED

If the application entity already exists, the connector can
return either of the following status:

» Fails the Create operation.

» Returns an outcome status that indicates the
application entity already exists.

FAIL
VALDUPLES

If the Create operation fails, the connector returns the Fail
outcome status.

FAIL

Chapter 6. Business object handlers

61




6.5.3 Handling the Retrieve verb
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When the business object handler obtains a Retrieve verb from the request
business object, it must ensure that an existing application entity, whose type is
indicated by the business object definition, is retrieved as follows:

» For a flat business object, the Retrieve verb indicates that the specified entity
is retrieved by its key values. The verb operation returns a business object
that contains the current values for the application entity.

» For a hierarchical business object, the Retrieve verb indicates that one or
more application entities (to match the entire business object) are retrieved by
the key values of the top-level business object. The verb operation returns a
business object in which all simple attributes of each business object in the
hierarchy match the values of the corresponding entity attributes, and the
number of individual business objects in each child business object array
matches the number of child entities in the application.

For the Retrieve verb, the business object handler obtains the key value (or
values) from the request business object. These key values uniquely identify an
application entity. The business object handler then uses these key values to
retrieve all the data associated with an application entity. If we have a hierarchical
business object, the connector retrieves the entire hierarchical image of the
entity, including all child objects.

Important: All business object handlers must implement a doVerbFor ()
method with verb processing for the Retrieve verb. This requirement holds
even if your connector will not perform request processing.

Standard processing for the Retrieve verb
The following steps outline the standard processing for a Retrieve verb:
1. Creates a new business object of the same type as the request business

object. This new business object is the response business object, which will
hold the retrieved copy of the request business object.

2. Sets the primary keys in the new top-level business object to the values of the
top-level keys in the request business object.

3. Retrieves the application data for the top-level business object and fills the
response top-level business object’s simple attributes.

4. Retrieves all the application data associated with the top-level entity, and
creates and fills child business objects as needed.

Note: By default, the Retrieve method fails if it cannot retrieve application data
for all the child objects in a hierarchical business object.
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The goal of this approach is to start with the top-level business object and rebuild
the complete business object hierarchy. This type of implementation ensures that
all children in the request business object that are no longer in the database are
removed and are not passed back in the response business object. This
implementation also ensures that the hierarchical response business object
exactly matches the database state of the application entity. At each level, the
Retrieve operation rebuilds the request business object so that it accurately
reflects the current database representation of the entity.

Retrieving child objects
To retrieve entities that are associated with the top-level entity, the Retrieve
operation might be able to use the API:

» Ideally, the API will navigate the relationships between application entities
and return all related data. The verb operation can then encapsulate the
related data as child business objects.

» If there are not any APIs that provide information about associated entities,
you might need to access the application (for example, with generated SQL
statements) to retrieve related data. The SQL statements might use foreign
keys to navigate through application tables.

Tip: If the attribute application-specific information in the business object
definition contains information about foreign keys, the verb operation can use
this information to generate a command to access the application (such as
SQL statements).

For example, if an attribute contains a child business object, it might use
application-specific information, as in the following example:
fkey=child_business_object name.attribute_name

Using this application-specific information, the verb operation can find the

table name and the column name for the foreign key that is related to the child
business object.

We might use the same approach from the child business object perspective
and set up the application-specific information into the child attribute that is
related to the foreign key column of the child table.
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If a Retrieve operation returns multiple rows, each row becomes a child business
object. The verb operation might process retrieved rows as follows:

1. For each row, creates a new child business object of the correct type.

2. Sets attributes in the new child business object based on the values that a
SELECT statement (or API call) returns for the associated row.

3. Recursively retrieves all children of the child business object, creating the
business object and setting the attributes for each one.

4. Inserts the array of child business objects into the multiple-cardinality attribute
in the parent business object.

Configuring a Retrieve to ignore missing child objects

By default, the Retrieve operation should fail if it cannot retrieve application data
for the complete set of child business objects in a hierarchical business object.
However, you can implement the verb operation so that the behavior of the
connector is configurable when one or more of the children in a business object
are not found in the application.

To do this, define a connector-specific configuration property that is named
IgnoreMissingChildObject, whose values are True and False. The Retrieve
operation obtains the value of this property to determine how to handle missing
child business objects. When the property is True, the Retrieve operation should
simply move on to the next child in the array if it fails to find a child business
object. In this case, the verb operation should return VALCHANGE if it is successful
in retrieving the top-level object, regardless of whether it is successful in
retrieving its children.

Outcome status for Retrieve verb processing

The Retrieve operation should return one of the outcome status values as shown
in Table 6-4.

Table 6-4 Possible outcome status for the Retrieve operation

Retrieve condition Outcome status

When the Retrieve operation is successful, it returns | VALCHANGE
the “Value Changed” outcome status to indicate that
the connector has changed the business object.

If the IgnoreMissingChildObject connector propertyis | VALCHANGE
True, the Retrieve operation returns the “Value
Changed” outcome status for the business object if it
is successful in retrieving the top-level object,
regardless of whether it is successful in retrieving its
children.
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Retrieve condition Outcome status

If the entity that the business object represents does | BO_DOES_NOT_EXIST
not exist in the application, the connector returns a
special outcome status instead of “Fail”.

If the request business object does not provide a key | FAIL
for the top-level business object, the Retrieve
operation can take either of the following actions:

» Fills a return-status descriptor with information
about the cause of Request failure and returns a
“Fail” outcome status.

» Calls the RetrieveByContent method to retrieve
using the content of the top-level business
object.

6.5.4 Handling the RetrieveByContent verb

An integration broker might need to retrieve a business object for which it has a
set of attribute values without having the key attribute (or attributes) that uniquely
identifies an application entity. Such a retrieve is called retrieve by non-key
values or retrieve by content.

As an example, if a business object handler receives a Customer business object
with the verb RetrieveByContent and with the non-key attributes Name and City
set to Smith and San Diego, the RetrieveByContent operation can attempt to
retrieve a customer entity that matches the values of the Name and City
attributes.

When the business object handler obtains a RetrieveByContent verb from the
request business object, it must ensure that an existing application entity, whose
type is indicated by the business object definition, is retrieved as follows:

» For a flat business object, the RetrieveByContent verb indicates that the
specified entity is retrieved by its non-key values. The verb operation returns
a business object that contains the current values for the application entity.

» For a hierarchical business object, the RetrieveByContent verb indicates that
one or more application entities (to match the entire business object) are
retrieved by the non-key values of the top-level business object. The verb
operation returns a business object in which all simple attributes of each
business object in the hierarchy match the values of the corresponding entity
attributes, and the number of individual business objects in each child
business object array matches the number of child entities in the application.
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Outcome status for RetrieveByContent processing
The RetrieveByContent operation should return one of the outcome status

values as shown in Table 6-5.

Table 6-5 Possible outcome status for the RetrieveByContent operation

RetrieveByContent condition

Outcome status

operation returns the “Value Changed” outcome status for the
business object if it is successful in retrieving the top-level object,
regardless of whether it is successful in retrieving its children.

If the RetrieveByContent operation finds a single entity that matches | VALCHANGE
the query, it returns a “Value Changed” outcome status.
If the IgnoreMissingChildObject is True, the RetrieveByContent VALCHANGE

If the RetrieveByContent operation finds multiple entries that match
the query, it:
» Retrieves only the first occurrence of the match; this business

object is returned to the Adapter Framework through the
request business object parameter.

» Fills a return-status descriptor with further information about the
search.

» Returns a status of “Multiple Hits” to notify the Adapter
Framework that there are additional records that match the
specification.

MULTIPLE_HITS

If the RetrieveByContent operation does not find matches for
retrieve by non-key values, it:

» Fills a return-status descriptor containing additional information
about the cause of the RetrieveByContent error.

» Returns a “RetrieveByContent Failed” outcome status.

RETRIEVEBYCONTENT_FAILED

6.6 Handling the Update verb

When the business object handler obtains an Update verb from the request
business object, it must ensure that an existing application entity, whose type is
indicated by the business object definition, is updated as follows:

» For a flat business object, the Update verb indicates that the data in the
specified entity must be modified as necessary until the application entity
exactly matches the request business object.

» For a hierarchical business object, the Update verb indicates that updates to
the application entity must be made to match the entire business object
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hierarchy. To do this, the connector might need to create, update, and delete
application entities as follows:

— If child entities exist in the application, they are modified as needed.

— Any child business objects contained in the hierarchical business object
that do not have corresponding entities in the application are added to the
application.

— Any child entities that exist in the application but that are not contained in
the business object are deleted from the application.

Standard processing for the Update verb
The following steps outline the standard processing for an Update verb:

1.

Creates a new business object of the same type as the request business
object. This new business object is the response business object, which will
hold the retrieved copy of the request business object.

Retrieves a copy of the request business object from the application.
Recursively retrieves the data for the entire entity from the application using
the primary keys from the request business object:

— For a flat business object, retrieves the single application entity.

— For a hierarchical business object, uses the Retrieve operation to descend
into the application business object, expanding all paths in the business
object hierarchy.

Places the retrieved data in the response business object. This response
business object is now a representation of the current state of the entity in the
application. The Update operation can now compare the two hierarchical
business objects and update the application entity appropriately.

Updates the simple attributes in the application entity to correspond to the
top-level source business object.

Compares the response business object (that were created in step 2) with the
request business object. Performs this comparison down to the lowest level of
the business object hierarchy. Recursively updates the children of the
top-level business object, following these rules:

— If a child business object is present in both the response business object
and the request business object, recursively updates the child by
performing the Update operation.

— If a child business object is present in the request business object, but not
in the response business object, recursively creates the child by
performing the Create operation.

— If a child business object is not present in the request business object, but
is present in the response business object, recursively deletes the child
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using either the Delete operation (physical) or a logical delete, depending
on the functionality of the connector and the application.

Note: Only the existence or non-existence of the child objects are compared,
not the attributes of the child business objects.

Note: The Update operation should fail if an application entity does not exist
for any foreign key (Foreign Key is set to true) that is referenced in the request
business object. The connector should verify that the foreign key is a valid key
(it references an existing application entity). If the foreign key is invalid, the
Update operation should fail. A foreign key is assumed to be present in the
application, and the connector should never try to create an application object
marked as a foreign key.

Outcome status for Update verb processing

The Update operation should return one of the outcome status values as shown
in Table 6-6.

Table 6-6 Possible outcome status for the Update operation

Update condition Outcome status

If the application entity exists, the Update operation SUCCESS
returns a “Success” outcome status.

If a row or entity does not exist, the Update operation: | VALCHANGE
» Creates the application entity.

» Returns the “Value Changed” outcome status to
indicate that the connector has changed the
business object.

If the Update operation is unable to create the FAIL
application entity, it:

» Fills a return-status descriptor with information
about the cause of the update error.

» Returns a “Fail” outcome status.

If any object identified as a foreign key is missing from | FAIL
the application, the Update operation:

» Fills a return-status descriptor with information
about the cause of the update error.

» Returns a “Fail” outcome status.
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6.6.1 Handling the Delete verb

When the business object handler obtains a Delete verb from the request
business object, it must ensure that a physical delete is performed (that is, the
application deletes the application entity whose type is indicated by the business
object definition) as follows:

» For a flat business object, the Delete verb indicates that the specified entity
must be deleted.

» For a hierarchical business object, the Delete verb indicates that the top-level
business object must be deleted. Depending on the application policies, it
might delete associated entities representing child business objects.

Standard processing for the Delete verb
The following steps outline the standard processing for a Delete verb:

1. Performs a recursive retrieve on the request business object to get all data in
the application that is associated with the top-level business object.

2. Performs a recursive delete on the entities represented by the request
business object, starting from the lowest level entities and ascending to the
top-level entity.

Note: Delete operations might be limited by application functionality. For
example, cascading deletes might not always be the desired operation. If you
are using an API, it might complete the delete operation automatically. If you
are not using an API, you might need to determine whether the connector
should delete child entities in the application. If a child entity is referenced by
other entities, it might not be appropriate to delete it.
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Outcome status for Delete verb processing
The Delete operation should return one of the outcome status values as shown
in Table 6-7.

Table 6-7 Possible outcome status for Delete verb processing

Delete condition Outcome status

InterChange Server only: In most cases, the VALCHANGE
connector returns a “Value Changed” outcome status
to enable the system to clean up the relationship
tables after a delete operation.

All integration brokers: If the Delete operation is FAIL
unsuccessful, it:

» Fills a return-status descriptor with additional
information about the cause of the delete error.

» Returns a “Fail” outcome status.

6.7 Business object processing and cardinality

A business object handler’s role is to deconstruct a request business object,
process the request, and perform the requested operation in the application. To
do this, a business object handler extracts verb and attribute information from the
request business object and generates an API call, SQL statement, or other type
of application interaction to perform the operation.

Basic business object processing involves extracting metadata from the
business object’s application-specific information (if it exists) and accessing the
attribute values. The actions to take on the attribute value depend on whether the
business object is flat or hierarchical. This section provides an overview of how
a business object handler can process these types of business objects.

6.7.1 Processing flat business objects
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If a business object does not contain any other business objects (called child
business objects), it is called a flat business object. All the attributes in a flat
business object are simple attributes (that is, each attribute contains an actual
value, not a reference to another business object).

After the verb operation has accessed the information that it needs within the
business object definition, it often needs to access information about attributes.
Attribute properties include the cardinality, key or foreign key designation, and
maximum length. For example, the Create method might need to obtain the
attribute’s application-specific information. A connector business object handler
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typically uses the attribute properties to decide how to process the attribute

value.

For a database-oriented application, the business object handler that handles a

flat business object, deconstructing a business object includes the following

steps:

1. Extracts the table and column names from the application-specific information

in the business object definition.

2. Extracts the values of the attributes from the business object instance.

As Figure 6-4 shows, the Customer business object definition is designed for a
metadata-driven connector. Its business object definition includes
application-specific information that the verb operation uses to locate the

application entity upon which operates.

Important: Application-specific information is also used to store information
about foreign keys and other types of relationships between entities in the

application database. A metadata-driven connector can use this information to

build an SQL statement or an API call.

Business Object Definition

Business Object Instance

Type = Integer
AppSpecificlnfo = cust_key

CustomerName
Type = String
AppSpecificlnfo = cust_name

CustomerStatus
Type = String
AppSpecificlnfo = cust_status

CustomerRegion
Type = String

AppSpecificlnfo = cust_region

ObjectEventld

Customer Customer
Customerld Verb = Create
IsKey = True

Customerld = 1150

CustomerName = Jones
CustomerStatus = Active
CustomerRegion = North

ObjectEventld

Figure 6-4 Business object definition and business object instance
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6.7.2 Processing hierarchical business objects

Business objects are hierarchical when parent business objects can contain child
business objects, which can, in turn, contain child business objects, and so on. A
hierarchical business object is composed of a top-level business object, which is
the business object at the very top of the hierarchy, and child business objects,
which are all business objects under the top-level business object. A child
business object is contained in a parent object as an attribute.

There are two types of containment relationships between parent and child
business objects:

» Cardinality 1 containment: The attribute contains a single child business
object.

» Cardinality n containment: The attribute contains several child business
objects in a structure called a business object array.

Figure 6-5 shows a typical hierarchical business object. The top-level business
object has both cardinality 1 and cardinality n relationships with child business
objects.

Name Name
Verb Verb
Cardinality 1
Attribute y > Attribute

Containment

Cardinalit
Attribute ar |r.1a|yn > Name —
Containment

Verb —

Attribute 1

Attribute

LI:

Figure 6-5 Hierarchical business object
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In a typical table-based application, relationships between entities are
represented by primary keys and foreign keys in the database, where the parent
entity contains the primary keys and the child entity contains the foreign keys. An
hierarchical business object can be organized in a similar way:

» Inacardinality 1 (single cardinality) type of relationship, each parent business
object relates to a single child business object. The child business object
typically contains one or more foreign keys whose values are the same as the
corresponding primary keys in the parent business object. Although
applications might structure the relationships between entities in different
ways, a single cardinality relationship for an application that uses foreign keys
might be represented as shown in Figure 6-6.

» In a cardinality n (multiple cardinality) type relationship, each parent business
object can relate to zero or more child business objects in an array of child
business objects. Each child business object within the array contains foreign
key attributes whose values are the same as the corresponding values in the
primary key attributes of the parent business object. A multiple cardinality
relationship might be represented as shown in Figure 6-7 on page 74.

Parent Business Object

Invoice

Invoiceld (PK)w—|

RN Child Business Object

SoldToAddress SoldToAddress

InvoiceDate Addressld

Foreign Key [ Invoiceld (FK)
Relationship
City

State

Figure 6-6 Business object with single cardinality
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Parent Business Object

Customer

Verb

Customerld (PK)

Array of Child

CustomerName Business Objects
Address Address
Verb
Foreign Key Addressld
Relationship

— Customerld (FK)

Address

Figure 6-7 Business object with multiple cardinality

As part of its verb processing, the doVerbFor() method needs to handle any
hierarchical business objects. To process a hierarchical business object, the
doVerbFor() method takes the same basic steps as it does to process a flat
business object: It obtains any application-specific information and then
accesses the attribute. However, if the attribute contains a child business object,
the doVerbFor () method must take the following steps to access the child

business object:

1. Determines whether the attribute type is an object by calling the

isObjectType() method. The isObjectType() method returns True if an

attribute is complex, that is, if it contains a business object.

2. When the doVerbFor () method finds an attribute contains a business object, it
checks the cardinality of the attribute using the isMultipleCard() method.

If the attribute has single cardinality (cardinality 1), the method can perform the
requested operation on the child. One way to perform an operation on a child
business object is to call recursively the doVerbFor() method or a verb method

on the child object.
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However, such a recursive call assumes that the child business object is set as
follows:

» If the verb on a child business object is set, the method should perform the
specified operation.

» If the verb on the child business object is not set, the verb method should set
the verb in the child business object to the verb in the top-level business
object before calling another method on the child.

If an attribute has multiple cardinality (cardinality n), the attribute contains an
array of child business objects. In this case, the connector must access the
contents of the array before it can process individual child business objects.
From the array, the doVerbFor () method can access individual business objects:

» To access individual business objects, the method can get the number of
child business objects in the array with the getObjectCount () method and
then iterate through the objects.

» To get an individual child business object, the method can obtain the
business object at one element of the array.

After the doVerbFor () method has access to a child business object, it can
process the child recursively as needed.

Note: A connector should never create arrays for child business objects. An
array is always associated with a business object definition when cardinality is
n.

6.8 Custom business object handlers

The Adapter Framework calls the doVerbFor() method in the
CWConnectorBOHandler class (which implements the business object handler)
for all verbs that a particular business object supports. Therefore, all verbs in a
business object are processed in one standard way (although they can initiate
different actions within the application). However, if your connector supports a
business object that requires different processing for some particular verb, you
can create a custom business object handler to handle that verb for the business
object.
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6.8.1 Creating the class for the custom business object handler

To create a custom business object handler, you must create a class that
implements the CWCustomBOHandler interface. The CWCustomBOHandler
interface provides the doVerbForCustom() method, which you must implement to
define a custom business object handler. To create a custom business object
handler class for a Java connector:

1. Create a class that implements the CWCustomBOHandler interface.

2. Implement the doVerbForCustom() method to define the behavior of the
business object handler.

6.8.2 Implementing the doVerbForCustom() method
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The doVerbForCustom() method provides the functionality for the custom
business object handler. The Adapter Framework calls the low-level doVerbFor()
method (defined in the BOHandlerBase class) for the appropriate business
object handler when it receives a request business object. This low-level
doVerbFor() method determines which business object handler to call as follows:

» If the business object’s verb has the CBOH tag in its application-specific
information, it calls the doVerbForCustom() method.

The CBOH tag specifies the full name (including the package name) of the
custom business object handler class, which implements the
CWCustomBOHandlerInterface interface and its doVerbForCustom() method.

If the CBOH tag exists, the low-level doVerbFor () method tries to create a new
instance of the class that this tag specifies. If this instantiation is successful,

the low-level doVerbFor () method calls the doVerbForCustom() method in this
class.

» Otherwise, it calls the doVerbFor() method, which the connector developer
must implement as part of the business object handler’s
CWConnectorBOHandler class.

The implementation of the doVerbForCustom() method must handle the verb
processing of the verb for which its class is specified. In this method, you must
customize the behavior of the doVerbForCustom() method to meet the special
processing needs of your business object’s verb.

Note: Unlike the doVerbFor () method, the doVerbForCustom() method is not
invoked directly by the Adapter Framework. Instead, the Adapter Framework
invokes the low-level doVerbFor () method, which in turn, invokes the
doVerbForCustom() method. Therefore, the doVerbForCustom() method
cannot include calls to any methods in the CWConnectorBOHandler class.
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Connector configuration
properties

This chapter describes a connector configuration property. It also explains how
to define and set connector configuration properties and how to use connector
configuration properties in your adapter.
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7.1 Overview of connector configuration property

A connector configuration property (which is also referred to as a connector
property) allows you to create place holders, which are similar to variables, that
the connector can use to access the information that it requires for processing.
There are two categories of properties:

» Standard connector configuration properties
» Connector-specific configuration properties

7.1.1 Standard connector configuration properties

Standard configuration properties provide information that is typically used by the
Adapter Framework. These properties are usually common to all connectors and
represent the type of behavior that the Adapter Framework enforces. These
properties are discussed in 7.2, “Using properties in your adapter” on page 81.

7.1.2 Connector-specific configuration properties

Connector-specific properties, as the name implies, provide the information that
is required by a specific connector at run-time. The properties provide a way of
changing information or logic within the connector’s application-specific
component, without having to recode or rebuild the adapter. Application-specific
properties can be used to:

» Hold the value of constants. These values include the name of a server or
database, database drivers, event table names, user IDs, and passwords for
connecting to an application and for files that the connector needs to read.

» Set behavior for the connector in particular situations. A configuration
property could be set to indicate that a connector should not fail a business
object retrieve operation for a business object if the child object of a
hierarchical business object is missing. A configuration property might
determine whether the application or the connector should create IDs for a
new object in a create operation.

Any number of application-specific properties can be set for a connector. After
the required properties have been identified, they are defined as part of the
connector configuration process (using the Connector Configurator).
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7.2 Using properties in your adapter

Connector configuration properties are passed to the connector as part of
connector initialization (see Chapter 4, “Agent initialization and termination” on
page 33). The application-specific component of the connector retrieves the
values of any configuration properties that it requires for initialization, based on
the type of connector property.

A connector can use a connector configuration property that has one of the
following types:

» A simple configuration property, which contains only string values (that is, it
does not contain any other properties). A single-valued simple property
contains only one string value.

» A hierarchical configuration property, which contains other properties and
values. A connector property of this type can contain multiple values.

C++ connectors do not support hierachical properties.

In previous releases, configuration properties were only single-value and
simple. With the latest releases, Java connectors can support hierachical
properties and multiple values.

7.3 Retrieving properties

When developing an adapter, you should take into account the retrieval of the
connector configuration properties.

7.3.1 Single-valued simple properties

The Java connector library provides two methods for retrieving the value of a
simple connector configuration property.
Both methods are defined in the CWConnectorUtil class and function as follows:
» getConfigProp()

Retrieves the value of a specified simple configuration property.

Takes as input a string for the name of the configuration property and returns
the value of the property as a Java String.

» getAl1ConnectorAgentProperties()
Retrieves the values of all configuration properties.
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Note: If the method retrieves a multiple value property, it only retrieves the
first of the connector property values.

Does not require input arguments and returns the value of all configuration
properties in a Java Hashtable.

Example 7-1 uses the get () method of the Hashtable class to retrieve the value
of each property.

Example 7-1 Retrieve all properties

connectorProperties = CWConnectorUtil.getAl1ConnectorAgentProperties();

// get Connector Configuration Properties to establish Connection

String connectString = (String)connectorProperties.get("ConnectString"); String
userName = (String)connectorProperties.get("ApplicationUserName"); String

userPassword = (String)connectorProperties.get("ApplicationPassword");

if(connectString == null || connectString.equals("")
|| userName==null || userPassword==null )

7.3.2 Hierarchical properties
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A hierarchical connector property can contain the following values:

» One or more child properties. Each child property can, in turn, contain its own
child properties and string values.

» One or more string values.

A hierachical property with more than one string value is called a multi-valued
property. As mention previously, a property with only one string value is called a
single-valued property.

The Java connector library represents a hierarchical property with the
CWProperty class. An object of this class is called a connector-property object
and it can represent a simple or a hierarchical (single-valued or multi-valued)
configuration property.

The metadata for a hierarchical property that a connector-property object
provides is shown in Table 7-1 on page 83.
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Table 7-1 Connector-property object metadata

Information Description CWProperty method
Name Cardinality | The name of the connector property. getName ()
Indicates the number of values that the property getCardinality()
contains single-valued and multi-valued.
Property type Indicates whether the property contains any child getPropType()
properties:
» A simple property contains no child properties,
only string values.
» A hierarchical property contains one or more child
properties.
Encryption flag Whether the property value is to be encrypted. getEncryptionFlag()
setEncryptionFlag()

Retrieving the property value is a two-step process.

1. Retrieve the top-level connector-property object for one or all of the

configuration properties.

2. Retrieve the required property value from the connector-property object.

Retrieve the top-level connector-property object

You can use either of the two methods shown in Table 7-2 to retrieve the top-level
connector-property object. Both methods are defined in the CWConnectorUtil
class and function as shown in the table.

Table 7-2 Top-level methods

Method

Description

getHierachicalConfigProp()

Retrieves the top-level connector-property object of
a specified hierarchical configuration property.

Takes the name of a configuration property as an
argument and returns a single CWProperty object
that contains the top-level connector-property
object.

getAl1ConfigProperties()

Retrieves the top-level connector-property objects
for all configuration properties, regardless of
whether the property is simple, hierarchical, or
multi-valued.

Returns an array of CWProperty objects, each
containing a top-level connector-property object for
one of the configuration properties.
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Retrieve the connector-property value

After you have retrieved the top-level connector-property object, you can retrieve
the values from this connector-property object. There are methods provided in
the CWProperty class for retrieving:

» Child properties
» String values

Retrieve child properties
Table 7-3 shows the methods for retrieving child property values.

Table 7-3 Methods for retrieving child property values

CWProperty method Description

getHierChildProps() Obtains all child properties of the hierarchical
connector property.

getChildPropsWithPrefix() Obtains all child properties of the hierarchical
connector property that has a specified prefix.

getHierChildProp() Obtains a single specified child property from the
hierarchical connector property.

You can use the hasChildren() method to determine whether the current
connector-property object contains any child properties.

Retrieve string values
Table 7-4 shows the methods for retrieving string values.

Table 7-4 Methods for retrieving string values

CWProperty method Description

getStringValues() Obtains all string values of the hierarchical connector
property.

getChildPropValue() Obtains all string values of a specified child property.

You can use the hasValue() method to determine whether the current
connector-property object contains any strings.

Note: For more information about connector configuration properties, see the
WebSphere Business Integration Adapters Connector Development Guide for
Java and the individual adapter guides.
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7.4 Some last thoughts about standard properties

These next few sections are not, strictly speaking, related directly to your adapter
development. However, we thought that there were a few things worth keeping in
mind about standard properties as an adapter developer.

7.4.1 RepositoryDirectory

Not all connectors make use of all of the standard properties, and property
settings can differ from integration broker to integration broker. Standard
property dependencies are based on the RepositoryDirectory standard
configuration property.

The RepositoryDirectory is the location of the repository from which the
connector reads the XML schema documents that store the metadata for
business object definitions.

When the integration broker is:

» ICS, this value must be set to <REMOTE>, because the connector obtains this
information from the InterChange Server repository.

» WebSphere Business Integration Message Broker or WebSphere Application
Server, this value must be set to <local directory> (that is, the location of
the XML schema documents).

7.4.2 DeliveryTransport
This standard property is vitally important to both the behavior and performance
of your connector. It specifies the transport mechanism for the delivery of events.
Possible allowable values are:
» MQ for WebSphere MQ
» IDL for CORBA IIOP
» JMS for Java Messaging Service
If the broker type is:
» ICS, the value of the DeliveryTransport property can be MQ, IDL, or JMS.
The default is IDL.

» Not ICS (that is, the RepositoryDirectory is a local directory), the value can
only be JMS.
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Note: The connector sends service call requests and administrative
messages over CORBA IIOP if the value configured for the DeliveryTransport
property is MQ or IDL.

WebSphere MQ or IDL (InterChange Server only)

Use WebSphere MQ rather than IIOP (CORBA) for event delivery transport
where possible. WebSphere MQ offers the following advantages over IDL:

» Asynchronous communication

WebSphere MQ allows the application-specific component to poll and
persistently store events even when the server is not available.

» Server side performance

WebSphere MQ provides faster performance on the server side. In optimized
mode, WebSphere MQ stores only the pointer to an event in the repository
database, while the actual event remains in the WebSphere MQ queue. This
saves having to write potentially large events to the repository database.

» Agent side performance

WebSphere MQ provides faster performance on the application-specific
component side. Using WebSphere MQ, the connectors polling thread picks
up an event, places it in the connector queue, and then picks up the next
event. This is faster than IDL, which requires the connector polling thread to
pick up an event, go over the network into the server process, store the event
persistently in the repository database, and then pick up the next event.

WebSphere MQ is the best quality of service option on a high-performance
network (where the subnet, LAN, and enterprise applications have reasonable
response times). All synchronous processing is through IIOP (request - response
and admin messages) for low latency, but asynchronous event notification is
WebSphere MQ for highest throughput.

IDL, which is actually IIOP (CORBA), should be used as the transport only on a
high-performance network (subnet and LAN), where no asynchronous event
notification is required. It requires a synchronous call to the InterChange Server,
which then has to persist it to the database (because it is not using WebSphere
MQ for persistence). This is not the best option for high-throughput
asynchronous scenarios.

Java Messaging Service (all broker types)

This option enables communication between the connector and client framework
using Java Messaging Service (JMS).
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This option uses WebSphere MQ for all messages: synchronous, asynchronous,
and admin messages. There is an additional overhead, due to the persistent
messaging (versus IIOP), especially for request/response. Also, there is an
additional overhead for asynchronous event notification when using the
InterChange Server as the broker. The InterChange Server does not rely on
WebSphere MQ for persistence and consequently must persist the entire object
to the Work In Progress tables (WIP) of the repository database.

However, this is the best transport to use in the case of adapters distributed
across a WAN or across a firewall, because WebSphere MQ provides the best
quality of service over unreliable networks. This is usually called remote agent
deployment (see Chapter 10, “Local versus remote deployment” on page 149)
and includes MQ to MQ communication with a WebSphere MQ server in
proximity to the connector. WebSphere MQ over SSL or HTTPS can also be
used for security.

For the InterChange Server, JMS transport is required for connectors that
receive requests from collaborations which implement Long Lived Business
Processes (LLBP), whether for asynchronous requests or a synchronous request
with time-out.
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Asynchronous event
processing and notification

One role of an adapter is to detect changes to applications’ business entities.
When an event that affects an application entity occurs, such as when a user of
the application creates, updates, or deletes application data, a connector sends
an event to the integration broker. This event contains a business object and a
verb. This role is called event notification. To enable automated integration,
event notification is an absolute necessity when building a custom adapter.

An event-notification mechanism enables a connector to determine when an
entity within an application changes.

This chapter provides information about the event-notification mechanism.
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8.1 Overview of event notification
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The ways in which application-specific components detect and retrieve events
differ from one adapter to another. However, the way in which
application-specific components send events to the Adapter Framework and the
way in which the Adapter Framework delivers those events to the integration
broker is standard across all adapters.

When an event occurs in an application, the connector application-specific
component processes the event, retrieves related application data, and returns
the data to the integration broker in a business object. The following steps outline
the tasks of an event-notification mechanism:

1. An application performs an event and puts an event record into the event
store. The event store is a persistent cache in the application where event
records are saved until the connector can process them. The event record
contains information about the change to an event store in the application.
This information includes the data that has been created or changed, as well
as the operation (such as create, delete, or update) that has been performed
on the data.

2. The connector’s application-specific component monitors the event store,
usually through a polling mechanism, to check for incoming events. When it
finds an event, it retrieves its event record from the event store and converts it
into an application-specific business object with a verb.

3. Before sending the business object to the integration broker, the
application-specific component can verify that the integration broker is
interested in receiving the business object.

If you use WebSphere InterChange Server as the business integration
system, the Adapter Framework does not assume that the integration broker
is always interested in every supported business object. At initialization, the
Adapter Framework requests its subscription list from the Connector
Controller. At run-time, the application-specific component can query the
Adapter Framework to verify that some collaboration subscribes to a
particular business object. The application-specific connector component can
send the event only if some collaboration is currently subscribed. The
application-specific component sends the event, in the form of a business
object and a verb, to the Adapter Framework, which in turn sends it to the
Connector Controller within InterChange Server.

However, if you use the Message Broker or WebSphere Application Server
(Server Foundation) as the business integration system, the Adapter
Framework assumes that the integration broker is interested in all the
connector’'s supported business objects. If the application-specific connector
component queries the Adapter Framework to verify whether to send the
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business object, it will receive a confirmation for every business object that
the connector supports.

If the integration broker is interested in the business object, the connector
application-specific component sends the event, in the form of a business
object and a verb, to the Adapter Framework, which in turn sends it to the
integration broker.

The implementation of an event-notification mechanism is a three-stage process:

1.

Create an event store that the application uses to hold notifications of events
that have changed application business entities.

Implement an event detection mechanism within the application. Event
detection notices a change in an application entity and writes an event record
containing information about the change to an event store in the application.

Implement an event retrieval mechanism (such as a polling mechanism)
within the connector to retrieve events from the event store and take the
appropriate action to notify other applications.

Figure 8-1 illustrates the components of the event-notification mechanism. In
event notification, the flow of information is from the application to the connector
and then to the integration broker.

Application RE&%
\
User
Action Event Event | Connector .- Integration
Store Framework Broker
Y
Application Event
Entity Record
Event
Detection

Information Flow H >

Figure 8-1 Event detection and retrieval mechanism

In many cases, an application must be configured or modified before the
connector can use the event-notification mechanism. Typically, this application
configuration occurs as part of the installation of the connector’s
application-specific component. Modifications to the application might include
setting up a user account in the application, creating an event store and event
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table in the application database, inserting stored procedures in the database, or
setting up an inbox. If the application generates event records, it might be
necessary to configure the text of the event records.

The connector might also need to be configured to use the event-notification
mechanism. For example, a system administrator might need to set
connector-specific configuration properties to the names of the event store and
event table.

8.1.1 Subscription to a business object

A connector assumes that the business integration system uses a publish and
subscribe model to move information from an application to an integration broker
for processing as follows:

» An integration broker subscribes to a business object that represents an event
in an application.

» A connector uses an event-notification mechanism to monitor when
application events occur. When an application event does occur, the
connector publishes a notification of the event in the form of a business object
and a verb. When the integration broker receives an event in the form of the
business object to which it has subscribed, it can begin the associated
business logic on this data.

Note: If your business integration system uses WebSphere InterChange
Server, a collaboration subscribes to a business object that represents an
event in an application, and then the collaboration waits. The Connector
Controller checks its subscription list when it receives a business object from
the Adapter Framework to determine which, if any, collaborations have
subscribed to this type of business object. If there is a subscription, it then
forwards the business object to the subscribing collaboration. When a
collaboration receives the subscribed event, it executes.

8.2 Event and archive stores
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An event store is a persistent cache in the application where event records are
saved until the connector can process them. The data store provides an ordered
list of operations that take place in the application. The event store might be a
database table, application event queue, e-mail inbox, or any type of persistent
store. If the connector is not available, a persistent event store enables the
application to detect and save event records until the connector becomes
available.
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The information in the event store generally includes the business object type,
the verb, the key that identifies the changed data entity in the application data
store, the time stamp, and the priority. The event store might also contain the
complete data for the event itself.

The archive store serves the same basic purpose as an event store — it saves
archive records in a persistent cache until the connector can process them.
Event archives are useful for troubleshooting and record keeping. An archive
store contains status information about each event, such as:

» Successfully sent to the integration broker
» Processing failed

8.2.1 Content of an event store

Event records must encapsulate everything a connector needs to process an
event. Each event record should include enough information so that the
connector poll method can retrieve the event data and build a business object
that represents the event.

Note: Although different event retrieval mechanisms might exist, this section
describes event records in the context of the most common mechanism, which
is polling.

If the application provides an event detection mechanism that writes event
records to an event store, the event record should provide discrete details about
the object and verb. If the application does not provide sufficient detail, it might
be possible to configure it to provide this level of detail.

Table 8-1 lists the standard elements of an event record.

Table 8-1 Standard elements of an event record

Element Description
Event identifier A unique identifier for the event.
Business object name The name of the business object definition as it appears

in the repository.

Verb The name of the verb, such as Create, Update, or
Delete.

Object key The primary key for the application entity.

Priority The priority of the event in the range 0 - n, where 0 is the
highest priority.
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Element Description

Time stamp The time at which the application generated the event.

Status The status of the event. This is used for archiving
events.

Description A text string describing the event.

Connector identifier An identifier for the connector that will process the
event.

Note: A minimal set of information in an event record includes the event ID,
business object name, verb, and object key. You might also want to set a
priority for an event so that if large numbers of events are queued in the event
store, the connector can select events in order of priority.

Event identifier

Each event must have a unique identifier. This identifier can be a number that is
generated by the application or a number that is generated by a scheme that
your connector uses. As an example of an event ID numbering scheme, the
event might generate a sequential identifier, such as 00123, to which the
connector adds its name. The resulting object event ID is
ConnectorName_00123. Another technique might be to generate a time stamp,
resulting in an identifier such as ConnectorName_06139833001001.

Your connector can optionally store the event ID in the ObjectEventld attribute in
a business object. The ObjectEventld attribute is a unique value that identifies
each event in the IBM WebSphere Business Integration system. Because this
attribute is required, the Adapter Framework generates a value for it if the
application-specific connector does not provide a value. If no values for
ObjectEventlds are provided for hierarchical business objects, the Adapter
Framework generates values for the parent business object and for each child. If
the connector generates ObjectEventld values for hierarchical business objects,
each value must be unique across all business objects in the hierarchy
regardless of level.

Business object name

You can use the name of the business object definition to check for event
subscriptions. Note that the event record should specify the exact name of the
business object definition.
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Event verb

The verb represents the kind of event that occurred in the application, such as
Create, Update, or Delete. You can use the verb to check for event
subscriptions.

Note: Events that represent the deletion of application data should generate
event records with the Delete verb, even for logical delete operations where
the delete is an update of a status value to inactive. For more details, see 8.5,
“Processing delete events” on page 134.

The verb that the connector sets in the business object should be same verb that
was specified in the event record.

Object key

The entity’s object key enables the connector to retrieve the full set of entity data
if the object has subscribing events.

Note: The only data from the application entity that event records should
include are the business object name, active verb, and object key. Storing
additional entity data in the event store requires memory and processing time
that might be unneeded if no subscriptions exist for the event.

The object key column must use name-value pairs to set data in the event
record. For example, if Contractld is the name of an attribute in the business
object, the object key field in the event record would be Contractld=45381.

Depending on the application, the object key might be a concatenation of several
fields. Therefore, the connector should support multiple name-value pairs that
are separated by a delimiter (for example, Contractld=45381:Headerld=321).
The delimiter should be configurable as set by the PollAttributeDelimiter
connector configuration property. The default value for the delimiter is a colon (:).

Event status

A Java connector should use the event-status constants, which are defined in the
CWConnectorEventStatusConstants class. Table 8-2 lists the event-status
constants.

Table 8-2 Event-status values for a Java connector

Event-status constant Description
READY_FOR_POLL Ready for poll.
SUCCESS Sent to the integration broker.
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Event-status constant Description

UNSUBSCRIBED No subscriptions for event.
IN_PROGRESS Event is in progress.
ERROR_PROCESSING_EVENT Error in processing the event. A description of

the error can be appended to the event
description in the event record.

ERROR_POSTING_EVENT Error in sending the event to the integration
broker. A description of the error can be
appended to the event description in the event
record.

ERROR_OBJECT_NOT_FOUND Error in finding the event in the application
database.

8.2.2 Implementing an event store
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The event store is usually provided with the adapter as an artifact that is specific
to the application development environment and that is imported readily into the
system. Where the application provides a facility for events, the adapter’s event
detection mechanism generally leverages it to populate the event store. For such
applications, setting up the connector’s event-notification mechanism is a normal
application setup task.

For example, the application might allow the installation of a script that executes
when a particular type of event occurs and the script to place a notification in an
event store. This mechanism is frequently referred to as a user exit. Another
application might have an internal workflow system that can register an event in
the application and write to an event store when executed. One example is the
IBM WebSphere Business Integration Adapter for mySap.com, which can use
the SAP internal workflow event notification mechanism. The adapter provides
the link into this SAP internal event notification mechanism.

If the application does not provide native support for events, the event notification
mechanism can use any of the following as the event store:

Event inbox
Event table
E-mail

Flat files

vVvyyvyy
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Note: Some applications might provide multiple ways of keeping track of
changes to application entities. For example, an application might provide
workflow for some database tables and user exits for other tables. If this is the
case, you might have to implement an event notification mechanism that
handles events in one way for some business objects and another way for

other business objects.

Using an event inbox

Some applications have a built-in inbox mechanism. You can use this inbox

mechanism to transfer information about application events to the connector, as

follows:

» For the event detection mechanism, you might need to identify the entities
and events that trigger entries in the inbox.

» For the event retrieval, the connector’s application-specific component can
retrieve the entries. If an APl is available that provides interfaces to access
the inbox, the application-specific component can use this API.

Figure 8-2 illustrates this kind of interaction.

Application

E——
— D7—> Inbox > IrAbF(,)IX Connector

|

User Action

Figure 8-2 An event inbox as an event store
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Using a database event table

An application can use its application database to store event information. It can
create a special event table in this database to use as the event store for event
records. This table is created during the installation of the connector. With an
event table as an event store, as follows:

» For the event detection, when an event of interest to the connector occurs,
the application places an event record in the event table.

» For the event retrieval, the connector application-specific component polls the
event table periodically and processes any events. Applications often provide
database APIs that enable the connector to gain access to the contents of the
event table.

Figure 8-3 shows this interaction.
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Application
Application Database
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Event Detection > < Event Retrieval > D"q:J Connector
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Event Table
v

Figure 8-3 An event table as an event store

Note: Avoid full table scans of existing application tables as a way of
determining whether application tables have changed. The recommended
approach is to populate an event table with event information and poll the
event table.
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If your connector supports archiving of events, you can also create an archive
table in the application database to hold the archived events. Table 8-3 shows a
recommended schema for event and archive tables. You can extend this schema
as needed for your application.

Table 8-3 Recommended schema for event and archive table

Column name Type Description
event_id Use appropriate type The unique key for the event.
for database System constraints determine the

format.

object_name Char 80 Complete name of the business
object.

object_verb Char 80 Event verb.

object_key Char 80 The primary key of the object.

event_priority Integer The priority of the event, where 0 is

the highest priority.

event_time DateTime The time stamp for the event (time
at which the event occurred).

event_processed DateTime For the archive table only. The time
at which the event was handed to
the Adapter Framework.

event_status Integer For possible status values, see
Table 8-2 on page 95.

event_description Char 255 Event description or error string.

connector_id Integer ID for the connector (if applicable).

Using an e-mail system as an event store
You can use an e-mail system as an event store, as follows:

» For event detection, the application sends a message to a mailbox when an
application event occurs.

» For event retrieval, the connector’s application-specific component checks
the mailbox and retrieves the event message.

Figure 8-4 illustrates this interaction.
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Figure 8-4 A mailbox as an event store
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For an e-mail-based event store, the mailbox used for a connector must be
configurable, and the actual name of the inbox used should reflect its usage. The
following list specifies the format and recommended names for fields in event
messages:

» Message attributes: Messages usually have certain attributes, such as a
creation date and time, and a priority. You might be able to use these
attributes in the event notification mechanism. For example, you might be
able to use the date and time attributes to represent the date and time at
which the event occurred.

» Subject: The subject of an event message might have the following format:
object_name object_verb event_id

In this example, fields are separated by spaces for human-readability, but
connectors can use a different field delimiter. The event_id is the unique key
for the event. Depending on the application, the event_id key might or might
not be included in the message. The event_id can be derived from a
combination of the connector name, business object name, and either the
message time stamp or the system time.

» Body: The body of an event message might contain a sequence of key/value
pairs that are separated by delimiters. These key/value pairs are the
elements of the object key. For example, if a particular customer and address
are uniquely identified by the combination of Customerld and AddrSeqNum,
the body of the mail message might look like this:

CustomerId 34225 AddrSegNum 2

The body of the event message can be a list of attribute names for the
business object, and the values that should be inserted into those attributes.
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Using a flat file
If no other event detection mechanism is available, it might be possible to set up
an event store using flat files. With this type of event store:

» For event detection, the event detection mechanism in the application writes
event records to a file.

» For event retrieval, the connector’s application-specific component locates
the file and reads the event information.

If the file is not directly accessible by the connector (for example, if it was
generated on a mainframe system), the file must be transferred to a location that
the connector can access. One way of transferring files is to use File Transfer
Protocol (FTP), either internally in the connector or via an external tool to copy
the file from one location to another. There are other ways to transfer information
between files. The approach that you choose depends on your application and
connector.

Figure 8-5 illustrates event detection and retrieval using flat files. In this example,
FTP is used to transfer the event information to a location that is accessible by
the connector.

Application
File N File
Writer A FTP "\ Reader | Connector
Event Event
Information Information

Figure 8-5 Retrieving event records from flat files

8.2.3 Accessing the event store

If a connector is expected to process information that originates in its application,
it must obtain access to the application’s event store.

Table 8-4 shows the objects that the Java connector library provides in support of
obtaining access to an event store from within a Java connector.
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Table 8-4 Support for defining access to an event store

Java connector library class Description

CWConnectorEvent Represents an event object that provides
access to an event record within the Java
connector.

CWConnectorEventStoreFactory Provides a single method that creates an

event store object.

CWConnectorEventStore Represents the event store.

CWConnectorEventStatusConstants Defines static constants for status values that
an event can have.

The event store object

The CWConnectorEventStore class defines an event store. As Table 8-5 shows,
this class provides an additional layer for standardizing the event retrieval,
processing, and archiving mechanisms.

Table 8-5 Methods of the CWConnectorEventStore class

Event-store task CWConnectorEventStore Implementation status
method

Event retrieval fetchEvents() Must be implemented.
getBO() Implementation provided in

base class; however, you must
override this implementation if
your connector does not

support the RetrieveByContent

verb.
getNextEvent () Implementation provided in
base class.

Event processing recoverInProgressEvents () Must be implemented.
resubmitArchivedEvents () Must be implemented.
setEventStatus() Must be implemented.
setEventsToProcess() Implementation provided in

base class.
updateEventStatus() Implementation provided in
base class.
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Event-store task CWConnectorEventStore Implementation status

method

Archiving archiveEvent() Must be implemented if the
connector supports archiving.

deleteEvent() Must be implemented.

Error processing getTerminate(), Implementation provided in

setTerminate() base class.

Resource cleanup cleanupResources () Not required for the event-store
class but must be implemented
if resources used to access the
event store need to be
released.

To define an event store:

1.

Extend the CWConnectorEventStore class, naming your new class to identify
the event store that your connector accesses.

Define any additional data members that your event store might require. The
CWConnectorEventStore class contains a single data member: an events
vector array called eventsToProcess. Events retrieved from the event store
are saved in this Java vector object. Declare any other information that is
required to access the application’s event and archive stores as data
members in your extended CWConnectorEventStore class. This information
should include the location of the event and archive stores. For example:

— In a table-based application, this information might be the event and
archive table names and any database connection information.

— In afile-based event store, this information might include the names of the
event and archive directories.

— An extended event store should also store any metadata information
required for accessing or processing the event records. This information
might include any “order by” information needed for JDBC queries.

Implement the appropriate abstract methods within the
CWConnectorEventStore class (see Table 8-5 on page 102) to provide
access to the event store. You can implement those CWConnectorEventStore
methods that your event store requires, with the following conditions:

— You must provide implementations for the abstract methods with “Must be
implemented” in the Implementation status column of Table 8-5 on
page 102. These methods are required to support the default
implementation of the pol1ForEvents () method.
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Note: If you override the default implementation of the pol1ForEvents ()
method, you can define only those CWConnectorEventStore methods
that your pol1ForEvents () method needs to use.

— The CWConnectorEventStore class provides implementations for the
methods with “Implementation provided in base class” in the
Implementation status column of Table 8-5 on page 102.

4. Access to the CWConnectorEventStore methods as needed to perform event
retrieval, event processing, and archiving from within the pol1ForEvents()
poll method. For more information, see 8.4, “Custom pollForEvents() method”
on page 115.

The CWConnectorEventStoreFactory interface defines an event-store factory,
which provides a single method to instantiate an event store, the
getEventStore() method, which must be implemented.

To define an event-store factory:

1. Create a new event-store-factory class to implement the
CWConnectorEventStoreFactory interface. Name your new class to include
the name of the event store that your CWConnectorEventStore class
accesses.

2. Implement the getEventStore() method of the
CWConnectorEventStoreFactory interface within your event-store-factory
class to provide an event-store factory for your extended
CWConnectorEventStore class.

3. Determine whether to use the default implementation of the getEventStore()
method in the CWConnectorAgent class to instantiate an event store.

— If you use the default implementation of this getEventStore() method,
define the EventStoreFactory connector configuration property and set it
to the entire class name (including its package name) for your
event-store-factory class (which implements the
CWConnectorEventStoreFactory interface).

The EventStoreFactory property has the following format:
connectorPackageName. EventStoreFactoryClassName

In this format, the connectorPackageName is as follows, where
connectorName is the name of the connector:

com.crossworlds.connectors.connectorName

The EventStoreFactoryClassName is the name of the class that
implements the CWConnectorEventStoreFactory interface.
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Note: The EventStoreFactory property is a user-defined property, not a
standard property. You must define this property with Connector

Configurator for any connector that provides an event-store factory.

If the EventStoreFactory property is not set, the default implementation of
the getEventStore() method attempts to generate the name of the event

store.

— If the default implementation of the getEventStore() method does not
adequately address the needs of your connector, you can override it in
your connector class. Within this method, you can call some custom

event-store constructor.

The event object

The Java connector obtains event records from the event store and
encapsulates them as event objects. The event-store class builds event objects

for each event record that the connector retrieves from the event store. The

information in each event object is then used to build and retrieve the business
object that the connector sends to the integration broker.

The default event object that the CWConnectorEvent class defines contains the
event information in Table 8-1 on page 93. The CWConnectorEvent class
provides accessor methods for this information, as Table 8-6 shows.

Table 8-6 Methods to retrieve information in an event object

Element CWConnectorEvent method
Event ID getEventID()

Business object name getBusObjName ()

Business object verb getVerb()
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Element

CWConnectorEvent method

Object key

getIDValues(), getKeyDelimiter()

These CWConnectorEvent methods provide access to the
actual data values that identify the business object. The
getIDValues () method assumes that this data is a
name-value pair. For example, if the object key contains data
for the Contractld attribute in the business object, the
name-value pair in the business object data would be
Contractld=45381. If the object key in the event record
contains a concatenation of fields, the getIDValues()
method assumes that each name-value pair is separated by
a delimiter, which the getKeyDelimiter() method returns.
The delimiter should be configurable as set by the
PollAttributeDelimiter connector configuration property. The
default value for the delimiter is a colon ().

Priority

getPriority()

Time stamp

getEventTimeStamp ()

Status

getStatus ()

updateEventStatus().

Use the following methods to set event status:
getNextEvent (), recoverInProgressEvents(),
resubmitArchivedEvents(), setEventStatus(),

Description

A text string describing the event.

Connector ID

getConnectorID()

In addition to providing the standard information in an event record, the event
object also provides access methods for the information shown in Table 8-7 on

page 106.

Table 8-7 Additional event information in the event object

Element

Description

Accessor method

Effective date

Date on which the event becomes active
and should be processed. This information
might be useful when there is a change to
an object in one system that should not be
propagated until the date on which it
becomes effective (such as a salary
change).

getEffectiveDate()
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Element Description Accessor method

Event source Source from where the event originated. getEventSource(),
This information might be needed by a setEventSource()
connector that needs to track the event
source for archiving.

Triggering user | User identifier (ID) associated with the user | getTriggeringUser()
that triggered this event. This information
can be used to avoid synchronization
problems between two systems.

If your event record requires information beyond what the default event class
provides (Table 8-6 on page 105 and Table 8-7), you can take the following steps:

1. Extend the CWConnectorEvent class, naming your new class to identify the
event store whose event records your event class encapsulates.

2. Define any additional data members that your event might require. The
CWConnectorEvent class contains the data members whose accessor
methods are listed in Table 8-6 on page 105 and Table 8-7. Any other
information that is required to access the application’s event records needs to
be declared as data members in your extended CWConnectorEvent class.

3. Provide accessor methods for any data members that you add to your
extended CWConnectorEvent class. To support true encapsulation, your data
members should be private members of your extended CWConnectorEvent
class. To provide access to these data members, you define Get methods to
retrieve each data member’s value. You can also define Set methods for
those data members that connector developers are allowed to set.

8.2.4 Creating an archive store

If the application provides archiving services, you can use those. Otherwise, an
archive store is usually implemented using the same mechanism as the event
store:

» For an event-notification mechanism that uses database triggers, one way to
set up event archiving is to install a delete trigger on the event table. When
the connector’s application-specific component deletes a processed or
unsubscribed event from the event table, the delete trigger moves the event
to the archive table.

Note: If a connector uses an event table, an administrator might need to
clean up the archive periodically.
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» With an e-mail event notification scheme, archiving might consist of moving a
message to a different folder. A folder called Archive might be used for
archiving event messages.

Configuring a connector for archiving

Archiving can have a performance impact in the form of the archive store and
moving the event records into this store. Therefore, you might want to design
event archiving to be configurable at install time, so that a system administrator
can control whether events are archived.

To make archiving configurable, you can create a connector-specific
configuration property that specifies whether the connector archives
unsubscribed events. We suggest a name of ArchiveProcessed for this
configuration property. If the configuration property specifies no archiving, the
connector application-specific component can delete or ignore the event. If the
connector is performance-constrained or if the event volume is extremely high,
archiving events is not required.

Accessing the archive store

A connector performs archiving as part of the event processing in its poll method,
pol1ForEvents (). After a connector has processed an event, the connector must
move the event to an archive store whether or not the event was successfully
delivered to the Adapter Framework. Events that have no subscriptions are also
moved to the archive. Archiving processed or unsubscribed events ensures that
events are not lost.

Your poll method should consider archiving an event when any of the following
conditions occur:

» When the poll method has processed the event and the Adapter Framework
has delivered the business object.

» When no subscriptions exist for the event.

Note: If a connector uses an event table, an administrator might need to clean
up the archive periodically. For example, the administrator might need to
truncate the archive to free disk space.
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8.3 Polling

For most connectors, the application-specific component of the connector
implements the event retrieval mechanism. The connector developer does this
as part of the connector design and implementation. This mechanism works in
conjunction with the event detection mechanism, which detects entity changes
and writes event records to the event store. Event retrieval transfers information
about application events from the event store to the connector’s
application-specific component.

Two common mechanisms that are used to retrieve event records from an event
store are:

» Polling: The most common type of event retrieval mechanism.

» Event callback: Connectors can be notified of application events through an
event-callback mechanism. However, few applications currently provide
event-callback APIs for application events.

The polling method is specific to the application, based on the event notification
mechanism that the connector uses. Polling behavior is configurable, including
poll frequency and the maximum number of events processed per poll call. The
interface to the event store can be through the APIs where possible, or it can be
provided through database queries to retrieve new events directly from an event
table

In a polling mechanism, the application provides a persistent event store, such
as an database table or inbox, where it writes event records when changes to
application entities occur. The connector periodically checks, or polls, the event
store for changes to entities that correspond to business object definitions that
the connector supports. In general, the only information about the business
object that is kept in the event store is the type of operation and the key values of
the application entity. As the connector processes the event, it retrieves the
remainder of the application entity data. After the connector has processed the
event, it removes the event record from the event store and places it in an
archive store.

To implement a polling mechanism to perform event retrieval, the connector’s
application-specific component uses a poll method, called the pol11ForEvents ()
method. The poll method checks the event store, retrieves new events, and
processes each event before returning.

As previously stated, the Adapter Framework calls the poll method at a specified
polling interval as defined by the PollFrequency connector configuration
property. This property is initialized at connector installation time with Connector
Configurator. Typically, the polling interval is about 10 seconds.
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Note: If your connector does not need to poll to retrieve event information,
polling can be turned off by setting the PollFrequency property to zero (0).

Therefore, the Adapter Framework calls the pol1ForEvents () method in either of
the following conditions:

» The PollFrequency is set to a value greater than zero.
» The connector startup script specifies a value for the -fPo11Freq option.

8.3.1 Standard behavior

The Adapter Framework generally initiates a poll call at periodic intervals. If there
has been a change since the last poll call, the application-specific component
determines if a business object definition exists to represent the changed data.
After detecting an event, the adapter’s application-specific component:

1. Associates the application event with a business object definition and creates
an instance of that business object.

2. Sets the verb and key value attributes in the business object.

3. Retrieves application data and populates the business object’s attributes,
generally by invoking the same method used for integration server-initiated
requests.

4. Forwards the business object to the Adapter Framework.
5. Archives the event (optional).

After the Adapter Framework receives the business object from the
application-specific component, it delivers the event to the integration server.
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Figure 8-6 illustrates the basic behavior of a poll method.

Connector
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Retrieve changed entity

Return from polling

Check return status

Figure 8-6 Flowchart for basic logic of the pollForEvents() method

The steps involved in a poll method include the following:

1. The Adapter Framework calls the application-specific component’s
pol1ForEvents () method to begin polling.

2. The pol1ForEvents() method checks the event store in the application for
new events and retrieves the events.

3. The poll method then queries the Adapter Framework to determine whether

an event has subscribers.

4. If an event has subscribers, the poll method retrieves the complete set of data
for the business object from the application.

5. The poll method sends the business object to the Adapter Framework, which

routes it to its destination (such as InterChange Server).
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Each time the poll method is called, it checks for and retrieves new events,
determines whether the event has subscribers, retrieves application data for
events with subscribers, and sends business objects to InterChange Server.

8.3.2 Basic logic for the poll method

Regardless of whether the application provides an event store in a table, inbox,
or other location, the connector must poll periodically to retrieve event
information. The connector’s poll method, pol11ForEvents(), polls the event
store, retrieves event records, and processes events. To process an event, the
poll method determines whether the event has subscribers, creates a new
business object containing application data that encapsulates the event, and
sends the business object to the Adapter Framework.

Note: If your connector will be implementing request processing but not event
notification, you might not need to fully implement the pol1ForEvents ()
method. However, because the poll method is defined with a default
implementation in the Java connector library, polling is already implemented.
If you want to disable polling, you can implement a stub for this method.

The pollforEvents () method typically uses a basic logic for event processing,
as shown in the flow chart in Figure 8-7 on page 113.
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Figure 8-7 Flow chart for basic logic of the pollForEvents() method

8.3.3 Archiving events

After a connector has processed an event, it can archive the event. Archiving
processed or unsubscribed events ensures that events are not lost.
Archiving usually involves the following steps:

1. Copy the event record from the event store to the archive store. An archive
record contains the same basic information as an event record.

2. Update the event status of the event in the archive store. The archive record
should be updated with one of the event-status values that are listed in
Table 8-8 on page 114.

3. Delete the event record from the event store.
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Table 8-8 Event status value in an archive record

Status

Description

Success

The event was detected, and the connector created a business
object for the event and sent the business object to the Adapter
Framework.

Unsubscribed

The event was detected, but there were no subscriptions for the
event, so the event was not sent to the Adapter Framework and
on to the integration broker.

Error

The event was detected, but the connector encountered an error
when trying to process the event. The error occurred either in
the process of building a business object for the event or in
sending the business object to Adapter Framework.

8.3.4 Multithreaded

Java connectors must be thread safe. The Adapter Framework can use multiple
threads to perform event delivery (execution of the pol1ForEvents () method)
and request processing (execution of the doVerbFor() method).

8.3.5 Processing events by event priority

Event priority enables the connector poll method to handle situations where the
number of events in the event store exceeds the maximum number of events the
connector retrieves in a single poll. In this type of polling implementation, the poll
method polls and processes events in order of priority. Event priority is defined
as an integer value in the range 0 - n, with O as the highest priority.
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To process events by event priority, the following tasks must be implemented in
the event notification mechanism:

» The event detection mechanism must assign a priority value to an event
record when it saves it to the event store.

» The event retrieval mechanism (the polling mechanism) must specify the
order in which it retrieves event records to process, based on the event

priority.

Note: As events are picked up, event priority values are not decremented. In
rare circumstances, this might lead to low priority events not being picked up.
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The SQL statement Example 8-1 shows how a connector might select event
records based on event priority. The SELECT statement sorts the events by
priority, and the connector processes each event in turn.

Example 8-1 Example SQL statement

SELECT event_id, object name, object verb, object key
FROM event_table
WHERE event_status = 0 ORDER BY event_priority

8.3.6 Event distribution

The polling mechanisms can be implemented so that multiple connectors can
poll the same event store. Each connector can be configured to process certain
events, create specific business objects, and pass those business objects to
broker system. This configuration can streamline the processing of certain types
of events and increase the transfer of data out of an application.

To implement event distribution so that multiple connectors can poll the event
store, complete the following steps:

1. Add a column to the event record for an integer connector identifier (ID), and
design the event detection mechanism to specify which connector will pick up
the event. This might be done per application entity. For example, the event
detection mechanism might specify that all Customer events be picked up by
the connector that has the connectorld field set to 4.

2. Add an application-specific connector property named ConnectorlId. Assign
each connector a unique identifier and store this value in its Connectorld

property.

Implement the poll method to query for the value of the Connectorld property. If
the property is not set, the poll method can retrieve all event records from the
event store as usual. If the property is set to a connector identifier value, the poll
method retrieves only those events that match the ConnectorId property.

8.4 Custom pollForEvents() method

For a Java connector, the CWConnectorAgent class defines the
pollForEvents() method. This class provides a default implementation of the
pollForEvents () method. You can use this default implementation or override
the method with your own poll method. However, the pol1ForEvents() method
must be implemented.

Chapter 8. Asynchronous event processing and notificaton 115



116

The Java-based pseudo-code in Example 8-2 shows the basic logic flow for a
poll1ForEvents() method (see 8.3.2, “Basic logic for the poll method” on
page 112 for more details).

Example 8-2 Basic logic of the pollForEvents() method

public int pollForEvents() {

int status = 0;

get the events from the event store

for (events 1 to MaxEvents in event store) {

extract BOName, verb, and key from the event record
if(ConnectorBase.isSubscribed (BOName,BOverb) {

BO = JavaConnectorUtil.createBusinessObject (BOName)
BO.setAttrValue(key)

retrieve application data using doVerbFor()
BO.setVerb(Retrieve)

BO.doVerbFor()

BO.setVerb(BOverb)

status = gotApplEvent(BusinessObject);

archive event record with success or failure status
} else {
archive item with unsubscribed status

}

return status;

The method first retrieves a set of events from the event store. For each event,
the method calls the isSubscribed() method to determine whether any
subscriptions exist for the corresponding business object. If there are
subscriptions, the method retrieves the data from the application, creates a new
business object, and calls the gotAppl1Event () method to send the business
object to InterChange Server. If there are no subscriptions, the method archives
the event record with a status value of unprocessed.

Note: For a flow chart of the poll method’s basic logic, see Figure 8-6 on
page 111.

The steps in the basic logic for the event processing that the pol1ForEvents()
method typically performs are:

1. Set up a subscription manager for the connector.
2. Verify that the connector still has a valid connection to the event store.
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3. Retrieve a specified number of event records from the event store and store
them in an events array. Cycle through the events array. For each event,
mark the event in the event store as In-Progress and begin processing.

4. Get the business object name, verb, and key data from the event record.
5. Check for subscriptions to the event.
If the event has subscribers:

— Retrieve the application data and create the business object.
— Send the business object to the Adapter Framework for event delivery.
— Complete the event processing.

If the event does not have subscribers, update the event status to
Unsubscribed.

6. Archive the event.
7. Release resources used to access the event store.

8.4.1 Accessing a subscription manager

As part of connector initialization, the Adapter Framework instantiates a
subscription manager. This subscription manager keeps the subscription list
current. A connector has access to the subscription manager and the connector
subscription list through a subscription handler, which is included in the
connector base class. It can use the methods of this class to determine whether
business objects have subscribers and to send business objects to the
Connector Controller.

8.4.2 Verifying the connection

When the agentInit() method in the connector class initializes the
application-specific component, one of its most common tasks is to establish a
connection to the application. The poll method requires access to the event
store. Therefore, before the pol1ForEvents () method begins processing events,
it should verify that the connector is still connected to the application. The way to
perform this verification is application-specific. Consult your application
documentation for more information.

A good design practice is to code the connector application-specific component
so that it shuts down whenever the connection to the application is lost. If the
connection has been lost, the connector should not continue with event polling.
Instead, it should return APPRESPONSETIMEOUT to notify the Adapter Framework of
the loss of connection to the application.
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Note: To surface an APPRESPONSETIMEOUT outcome status returned by the
doVerbFor() method from within the pol1ForEvents () method, use the
getTerminate() method of the CWConnectorEventStore class. For more
information, see 8.4.6, “Retrieving application data” on page 123.

8.4.3 Retrieving event records
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To send event notifications to the Adapter Framework, the poll method must first
retrieve event records from the event store. Table 8-9 lists the methods that the
Java connector library provides to retrieve event records from the event store.

Table 8-9 Classes and methods for event retrieval

Java connector library class Class method
CWConnectorAgent getEventStore()
CWConnectorEventStoreFactory getEventStore()
CWConnectorEventStore fetchEvents (), getNextEvent(),
updateEventStatus()

The poll method can retrieve one event record at a time and process it, or it can
retrieve a specified number of event records per poll and cache them to an
events array. Processing multiple events per poll can improve performance when
the application generates large numbers of events.

The number of events picked up in any polling cycle should be configurable
using the connector configuration property PollQuantity. At installation time, a
system administrator sets the value of PollQuantity to an appropriate number,
such as 50. The poll method can use the getConfigProp() method to retrieve the
value of the PollQuantity property, and then retrieve the specified number of
event records and process them in a single poll.

The connector should assign the In-Progress status to any event that it has read
out of the event store and has started to process. If the connector terminates
while processing an event and before updating the event status to indicate that
the event was either sent or failed, it will leave an In-Progress event in the table.
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The Java connector library provides the CWConnectorEventStore class to
represent an event store. To retrieve event records from this event store, the poll
method:

1.

Instantiates an event-store object with the getEventStore() method that is
defined in the CWConnectorAgent class. The default implementation of this
method calls the getEventStore() method of the event-store-factory class
named in the EventStoreFactory connector configuration property. The
event-store-factory class implements the CWConnectorEventStoreFactory
interface for your event store.

Retrieves a specified number of event records from the event store with the
fetchEvents () method.

You must implement the fetchEvents() method as part of the
CWConnectorEventStore class. This method can use the value of the
PollQuantity connector configuration property as the number of event records
to retrieve. The method must take the following actions:

— Creates a CWConnectorEvent event object for each event record that it
retrieves. These event records can be ordered by their time stamp. For
information about retrieving event records by event priority, see 8.3.5,
“Processing events by event priority” on page 114.

Note: If the event store is implemented with an event table in the
application database, the fetchEvents() method can use JDBC
methods to access the event table.

— Puts each event object into the eventsIlnProgress events vector.

The fetchEvents () method should throw the StatusChangeFailedException
exception if the application is unable to fetch events because it is unable to
access the event store. When the pol1ForEvents () method catches this
exception, it can return the APPRESPONSETIMEOUT outcome status to indicate
the lack of response from the application’s event store.

Loops through the events in the eventsinProgress events vector, taking the
following actions on each event object:

— Retrieves the next event object to process with the getNextEvent ()
method.

— Updates the status of both the event record (in the event store) and the
event object (retrieved from the events vector) to IN_PROGRESS with the
updateEventStatus() method.

The updateEventStatus() method should throw the
StatusChangeF ailedException exception if the application is unable to
change event status because it is unable to access the event store. When the
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pollForEvents () method catches this exception, it can return the
APPRESPONSETIMEOUT outcome status to indicate the lack of response from the
application’s event store.

Setting the event status to IN_PROGRESS indicates that the poll method has begun
processing on the event. Example 8-3 shows a code fragment that retrieves
event records from the event store that accesses each record as an event object.

Example 8-3 Retrieving event records from the event store

// Instantiate event store
CWConnectorEventStore evts=getEventStore();
// Fetch PollQuantity number of events from the application.
try {
evts.fetchEvents();
} catch (StatusChangeFailedException e) {
// log error message
return CWConnectorConstant.FAIL;
}
// Get the property values for PollQuantity
int pollQuantity;
String poll=CWConnectorUtil.getConfigProp("Pol1Quantity");
if (poll == null || poll.equals(""))
polTQuantity=1;
else
pollQuantity=Integer.parselnt(poll);
for (int i=0; i < pollQuantity; i++) {
// Process each event retrieved from the application.
// Get the next event to be processed.
evtObj=evts.getNextEvent();
}

8.4.4 Getting the business object name, verb, and key
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After the connector has retrieved an event, it extracts the event ID, the object
key, and the name and verb of the business object from the event record. The
connector uses the business object name and verb to determine whether the
integration broker is interested in this type of business object. If the business
object and its active verb have subscribers, the connector uses the entity key to
retrieve the complete set of data.

Table 8-10 lists the method that the Java connector library provides to obtain the
name of the business object definition and the verb from the retrieved event
records.
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Table 8-10 Method for obtaining event information

Java connector library class

Method

CWConnectorEvent getBusObjName()

getVerb()

Important: The connector should send the business object with the same
verb that was in the event record.

After the getNextEvent () method has retrieved an event object to be processed,
the Java connector can use the appropriate accessor methods of the
CWConnectorEvent class to obtain the information needed to check for an event
subscription, as shown in Table 8-11.

Table 8-11 Accessors for the event attributes

Event information Accessor
Event ID getEventID()
Business object name getBusObjName ()
Verb getVerb()
Object key getIDValues()

8.4.5 Checking for subscriptions to the event

To determine whether the integration broker is interested in receiving a particular
business object and verb, the poll method calls the isSubscribed () method. The
isSubscribed () method takes the name of the current business object and a
verb as arguments. The name of the business object and verb must match the
name of the business object and verb in the repository

If you use WebSphere InterChange Server as the integration system, the poll
method can determine if any collaboration subscribes to the business object with
a particular verb. At initialization, the Adapter Framework requests its
subscription list from the Connector Controller at connector initialization. At
run-time, the application-specific component can use the isSubscribed()
method to query the Adapter Framework to verify that some collaboration
subscribes to a particular business object. The application-specific connector
component can send the event only if some collaboration is currently subscribed.

If you use the Message Broker or WebSphere Application Server (Server
Foundation) as the business integration system, the Adapter Framework
assumes that the integration broker is interested in all the connector’s supported
business objects. If the poll method uses the isSubscribed() method to query
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the Adapter Framework about subscriptions for a particular business object, the
method returns true for every business object that the connector supports.

Table 8-12 on page 122 lists the methods that the Java connector library
provides to check for subscriptions to the event.

Table 8-12 Classes and methods for checking subscriptions

Java connector library class Method

CWConnectorAgent isSubscribed()

CWConnectorEventStore updateEventStatus(), archiveEvent (),
deleteEvent ()

Based on the value that the isSubscribed() method returns, the poll method
should take one of the following actions:

» If there are subscribers for an event, the connector takes one of the actions
described in “Events that have subscriptions” on page 123.

» If there are no subscriptions for the event, the connector should take one of
the actions described in “Events that do not have subscriptions” on page 123.

For a Java connector, the isSubscribed() method is defined in the
CWConnectorAgent class, because the subscription manager is part of the
connector base class. The method returns true if there are subscribers and false
if there are no subscribers.

Example 8-4 shows a code fragment that checks for subscriptions in a Java
connector.

Example 8-4 Checking for subscriptions in a Java connector

if (isSubscribed(evtObj.getBusObjName(),evtObj.getVerb())) {
// handle event
} else {
// Update the event status to UNSUBSCRIBED.
evts.updateEventStatus(evtObj,
CWConnectorEventStatusConstants.UNSUBSCRIBED) ;
// Archive the event (if archiving is supported)
return CWConnectorConstant.FAIL;

If no subscriptions exist for the event, this code fragment uses the
updateEventStatus () method to update the event’s status to UNSUBSCRIBED and
then archives the event.
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Events that have subscriptions
If there are subscribers for an event, the connector:

1.

Retrieves the complete set of business object data from the entity in the
application database.

Sends the business object to the Adapter Framework, which routes it to the
integration broker.

3. Completes the processing on the event.

4. Archives the event (if archiving is implemented) in case the integration broker

subscribes at a later time.

Events that do not have subscriptions
If there are no subscriptions for the event, the connector:

1.

Updates the status of the event to Unsubscribed to indicate that there were
no subscribers.

Archives the event (if archiving is implemented) in case the integration broker
subscribes at a later time. Moving the event record to the archive store
prevents the poll method from picking up unsubscribed events. For more
information, see 8.4.9, “Archiving the event” on page 131.

Returns “fail” (FAIL outcome status for a Java connector) to indicate there are
events pending for which no subscriptions currently exist.

We suggest that the connector return “fail” if no subscriptions exist for the
event. However, you can return the outcome status that your design dictates.

No other processing should be done with unsubscribed events. If at a later date
the integration broker subscribes to these events, a system administrator can
move the unsubscribed event records from the archive store back to the event
store.

8.4.6 Retrieving application data

If there are subscribers for an event, the poll method must:

1.

Retrieve the complete set of data for the entity from the application. To
retrieve the complete set of entity data, the poll method must use name of the
entity’s key information (which is stored in the event) to locate the entity in the
application. The poll method must retrieve the complete set of application
data when the event has the following verbs:

— Create
— Update
— Delete event for an application that supports logical deletes
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For a Delete event from an application that supports physical deletes, the
application might have already deleted the entity from the database, and the
connector might not be able to retrieve the entity data. For information about
delete processing, see 8.5, “Processing delete events” on page 134.

2. Package the entity data in a business object. After the populated business
object exists, the poll method can publish the business object to subscribers.

Table 8-13 lists the method that the Java connector library provides to retrieve
entity data from the application database and populate a business object.

Table 8-13 Method for retrieving business object data

Java connector library class Method

CWConnectorEventStore getBO()

Note: If the event is a delete operation, and the application supports physical
deletions of data, the data has most likely been deleted from the application,
and the connector cannot retrieve the data. In this case, the connector simply
creates a business object, sets the key from the object key of the event
record, and sends the business object.

For a Java connector, the standard way of retrieving application data from within
the pol1ForEvents () method is to use the getB0() method in the
CWConnectorEventStore class. This method:

1. Creates a temporary CWConnectorBusObj object to hold the new business
object.

2. Populates the CWConnectorBusObj object with the data and key values from
the specified event object.

3. If the event’s verb is Create or Update, sets the business object’s verb to
RetrieveByContent and calls the doVerbFor() method to retrieve the
remaining attribute values from the application.

4. Returns the populated CWConnectorBusODbj object to the caller.
If the call to the getB0O() method is successful, it returns the populated

CWConnectorBusObj object. The following line shows a call to the getB0()
method that returns a populated CWConnectorBusObj object called bo:

bo = evts.getBO(evtObj);
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In case the getBO() call is not successful, the poll method should take the
following steps:

1. Catches any exceptions that getB0() throws.

2. Checks for an ERROR_OBJECT_NOT_FOUND status in the event object to
determine if the doVerbFor () method could not find the business object data
in the application.

3. Checks for a null value returned by the getB0() method, which indicates that
the doVerbFor() method was not successful.

4. Uses the getTerminate() method to check if the terminate-connector flag has
been set, which indicates that the doVerbFor() method (called from within the
getBO() method) returned an APPRESPONSETIMEOUT outcome status. If the
getTerminate() method returns true, the pol1ForEvents () method should
return an APPRESPONSETIMEQUT outcome status to terminate the connector.

Note: The default implementation of the getB0() method checks the
outcome status of the doVerbFor () method and calls the setTerminate()
method if the doVerbFor () method returns an APPRESPONSETIMEQUT
outcome status. If you override the default implementation of the getBO0 ()
method, but still use the default implementation of the
pol1ForEvents () method, your getBO() method implementation should
perform this same task.

The ObjectEventld attribute is used in the IBM WebSphere Business Integration
system to track the flow of business objects through the system. In addition, it is
used to keep track of child business objects across requests and responses,
because child business objects in a hierarchical business object request might
be reordered in a response business object.

Connectors are not required to populate ObjectEventld attributes for either a
parent business object or its children. If business objects do not have values for
ObjectEventld attributes, the business integration system generates values for
them. However, if a connector populates child ObjectEventlds, the values must
be unique across all other ObjectEventld values for that particular business
object regardless of level of hierarchy. ObjectEventld values can be generated
as part of the event notification mechanism. For suggestions about how to
generate ObjectEventld values, see “Event identifier” on page 94.

8.4.7 Sending the business object to Adapter Framework

After the data for the business object has been retrieved, the poll method:

1. Sets the business object verb.
2. Sends the business object.
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Table 8-14 lists the methods that the Java connector library provides to perform
these tasks.

Table 8-14 Classes and methods for setting the verb and sending the business object

Java connector library class Method
CWConnectorBusObj setVerb()
CWConnectorEvent getVerb()
CWConnectorAgent gotApplEvent()

To set the verb in a business object to the verb specified in the event record, the
poll method calls the business object method setVerb(). The poll method should
set the verb to the same verb that was in the event record in the event store.

Note: If the event is a physical delete, use the object keys from the event
record to set the keys in the business object, and set the verb to Delete.

For a Java connector, the populated CWConnectorBusObj object that the
getBO() method returns still has a verb of RetrieveByContent. The poll method
must set the business object’s verb to its original value with the setVerb()
method of the CWConnectorBusObj class, as the following code fragment
shows:

// Set verb to action as indicated in the event record
busObj.setVerb(evntObj.getVerb());

In this code fragment, the poll method uses the getVerb() method of the
CWConnectorEvent class to obtain the verb from the event record. This verb
then is copied into the business object with the setVerb() method.

To send the business object to the Adapter Framework the poll method uses the
method gotApplEvent () as follows:

1. Checks that the connector is active.
2. Checks that there are subscriptions for the event.
3. Sends the business object to the Adapter Framework.

The Adapter Framework does some processing on the event object to serialize
the data and ensure that it is persisted properly. It then makes sure the event is
sent.
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Note: If you use WebSphere InterChange Server as the integration system,
the Adapter Framework makes sure that the event is either sent to
InterChange Server through CORBA IIOP or written to a queue (if you are
using queues for event notification). If sending the event to InterChange
Server, the Adapter Framework forwards the business object to the Connector
Controller, which in turn performs any mapping that is required to transform
the application-specific business object to a generic business object. The
Connector Controller can then send the generic business object to the
appropriate collaboration.

If you use Message Broker as the business integration system, the Adapter
Framework makes sure that the event is converted to an XML WebSphere
MQ message and written to the appropriate MQ queue.

The poll method should check the return code from the gotAppl1Event () method
to ensure that any error conditions are handled appropriately. For example, until
the event delivery is successful, the poll method should not remove the event
from the event store. Instead, the poll method should update the event record’s
status to reflect the results of the event delivery.

Table 8-15 shows the possible event-status values, based on the return code
from the gotApplEvent () method.

Table 8-15 Possible event status after event delivery with the gotApplEvent() method

State of event delivery

Return code of gotApplEvent()

Event status

If the event delivery is
successful

SUCCEED

SUCCESS

If no subscription exists
for the event

NO_SUBSCRIPTION_FOUND

UNSUBSCRIBED

If the connector has been
paused

CONNECTOR_NOT_ACTIVE

READY_FOR_POLL

If the event delivery fails

FAIL

ERROR_POSTING_EVENT

The gotAppTlEvent () method returns SUCCEED if the Adapter Framework
successfully delivers the business object. The poll method checks the return
code from the gotApp1Event () method to ensure that the event record’s status is
updated appropriately. If the gotAppTEvent () method returns any return code
except FAIL, the poll method returns SUCCEED so that it continues to poll for
events. However, on a FAIL return code from the gotAppl1Event () method, the
event delivery has failed, so the poll method logs an error message and fails.
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Table 8-16 shows the actions that the pol1ForEvents () method takes based on

the gotApplEvent() return code.

Table 8-16 Possible pollForEvents() actions after event delivery with gotApplEvent()

Return code of gotApplEvent()

Actions in pollForEvents()

SUCCEED

Resets the event status to SUCCESS.

2. If the ArchiveProcessed connector property is
set to true, archives the event and deletes it
from the event store.

3. Continues polling.

NO_SUBSCRIPTION_FOUND

Logs an error message.
2. Resets the event status to UNSUBSCRIBED.

If the ArchiveProcessed connector property is
set to true, archives the event and deletes it
from the event store.

4. Continues polling.

CONNECTOR_NOT_ACTIVE

1. Logs an informational message at a trace level
of 3.

2. Prepares the event for future re-execution:

— For application adapters, resets the event
status to READY_FOR_POLL.

— For technology adapters, pushes back the
event (if possible).

3. Returns SUCCEED as the pollForEvents()
outcome status. In this case, the event is not
archived.

FAIL

Logs an error message.

2. Resets the event status to
ERROR_POSTING_EVENT.

3. If the ArchiveProcessed connector property is
set to true, archives the event and delete sit
from the event store.

4. Returns FAIL as the pollForEvents() outcome
status.

Therefore, the action that the pol1ForEvents () method takes when the
gotAppTlEvents() method returns an outcome status of CONNECTOR_NOT_ACTIVE
depends on the type of connector you have created. For an application
connector (in particular a connector whose application uses a database as its
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event store), the pol1ForEvents () method should reset the event’s status to
READY_FOR_POLL to revert an event back to its unprocessed state.

However, for technology connectors (in particular, those that do not use event
tables and, therefore, cannot always revert an event back to an unprocessed
state), the connector can hold the event in memory and return an outcome status
of SUCCEED from the pol1ForEvents () method, rather than attempting to push the
event back. The connector should keep this event in memory until the adapter is
re-activated and the pol1ForEvents () method is again invoked. Then, the
connector can try to republish the event.

Example 8-5 shows how this functionality might be implemented.

Example 8-5 Holding an event in memory

BusinessObject eventOnHold;
pollForEvents(...) {

if eventOnHold != null {
event = eventOnHold;
eventOnHold = null;
} else {
event = getNextUnprocessedEvent();

}

result = gotApplEvent( event );

if (result == CWConnectorConstant.CONNECTOR_NOT_ACTIVE ) {
eventOnHold = event;
return CWConnectorConstant.SUCCEED;

Note: If you pause the adapter while it is actively processing an event and
then later terminate this adapter (or it terminates unexpectedly on its own),
in-doubt events can result for these events that the connector (using the
above logic) has copied to memory. Different adapters have different
strategies for how to handle in-doubt events. However, the result of this logic
can mean the creation of in-doubt events even though the adapter was
seemingly terminated properly. These events are not lost.

When implementing the pol1ForEvents () response to the CONNECTOR_NOT_ACTIVE
return status, keep in mind that the programming approaches discussed here
assume that the adapter places an event in an in-progress state while it
processes and sends the event to the integration broker. However, not all
adapters are implemented this way. An adapter simply might receive an event
from a source and then call the gotApplEvent () method to send it to the
integration broker. If this adapter terminates in the time between when it receives
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the event and when it calls the gotAppl1Event () method, the event is lost. When
such an adapter is restarted, it has no way of reprocessing the event.

8.4.8 Completing the processing of an event
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The processing of an event is complete when:

1. The poll method has retrieved the application data for the event and created a
business object that represents the event.

2. The poll method has sent the business object to the Adapter Framework.

Note: For hierarchical business objects, the event processing is complete
when the poll method has retrieved the application data for the parent
business object and all child business objects and sent the complete
hierarchical business object to the Adapter Framework. The event notification
mechanism must retrieve and send the entire hierarchical business object, not
just the parent business object.

The poll method must ensure that the event status correctly reflects the
completion of the event processing. Therefore, it must handle both of the
following conditions:

» Handling successful event processing
» Handling unsuccessful event processing

Handling successful event processing

The processing of an event is successful when the tasks complete successfully.
The following steps show how the poll method should finish processing a
successful event:

1. Receives a “success” return code from the gotApp1Event () method that
signifies the Adapter Framework’s successful delivery of the business object
to the messaging system.

2. Copies the event to the archive store. For more information, see 8.4.9,
“Archiving the event” on page 131.

3. Sets the status of the event in the archive store.

4. Deletes the event record from the event store. Until the event delivery is
successful, the poll method should not remove the event from the event table.

Note: The order of the steps might be different for different implementations.
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Handling unsuccessful event processing

If an error occurs in processing an event, the connector should update the event
status to indicate that an error has occurred. Table 8-17 shows the possible
event-status values, based on errors that can occur during event processing.

Table 8-17 Possible event status after errors in event processing

State of event delivery Event status Does polling terminate?

If an error occurs in processing | ERROR_PROCESSING_EVENT No, retrieve the next event from

an event the event store.

If the event delivery fails ERROR_POSTING_EVENT Yes.

If no subscriptions exist for the UNSUBSCRIBED No, retrieve the next event from
event the event store.

For example, if there are no application entities matching the entity key, the
event status should be updated to “error processing event.” If the event cannot
be successfully delivered, its event status should be updated to “error posting
event.” As discussed in 8.4.7, “Sending the business object to Adapter
Framework” on page 125, the poll method should check the return code from the
gotApplEvent () method to ensure that any errors that are returned are handled
appropriately.

In any case, the event should be left in the event store to be analyzed by a
system administrator. When the poll method queries for events, it should exclude
events with the error status so that these events are not picked up. After an
event’s error condition has been resolved, the system administrator can
manually reset the event status so that the event is picked up by the connector
on the next poll.

8.4.9 Archiving the event

Archiving an event consists of moving the event record from the event store to an
archive store. The Java connector library provides the CWConnectorEventStore
class to represent an event store, which includes the archive store. Table 8-18
lists the method that the Java connector library provides to archive events.

Table 8-18 Method for archiving events

Java connector library class Method

CWConnectorEventStore updateEventStatus(), archiveEvent (),
deleteEvent()
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Note: For a general introduction to archiving, see 8.3.3, “Archiving events” on
page 113.

To archive event records from this event store, the poll method:

1.

Ensures that archiving is implemented by checking the value of the
appropriate connector configuration property, such as ArchiveProcessed.

Copies the event record from the archive store to the event store with the
archiveEvent () method.

To provide event archiving, you must implement the archiveEvent () method
as part of the CWConnectorEventStore class. This method identifies the
event record to copy by its event ID.

The archiveEvents() method should throw the ArchiveFailedException
exception if the application is unable to archive the event because it is unable
to access the event store. When the pol1ForEvents () method catches this
exception, it can return the APPRESPONSETIMEOUT outcome status to indicate
the lack of response from the application’s event store.

Updates the event status of the archive record with the updateEventStatus ()
method to reflect the reason for archiving the event.

Table 8-19 shows the likely event-status constants that the archive record will
have.

Table 8-19 Event-status constants in an archive record

Event status

Description

SUCCESS

The event was detected, and the connector created a
business object for the event and sent the business object to
the Adapter Framework. For more information, see “Handling
successful event processing” on page 130.

UNSUBSCRIBED

The event was detected, but there were no subscriptions for
the event, so the event was not sent to the Adapter
Framework and on to the integration broker. For more
information, see 8.4.5, “Checking for subscriptions to the
event’ on page 121.

ERROR_PROCESSING_EVENT The event was detected, but the connector encountered an

error when trying to process the event. The error occurred
either in the process of building a business object for the event
or in sending the business object to Adapter Framework. For
more information, see “Handling unsuccessful event
processing” on page 131.
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The updateEventStatus() method should throw the
StatusChangeFailedException exception if the application is unable to
change the event status because it is unable to access the event store. When
the pol1ForEvents () method catches this exception, it can return the
APPRESPONSETIMEOUT outcome status to indicate the lack of response from the
application’s event store.

4. Deletes the event record from the event store with the deleteEvent ()
method. You must implement the deleteEvent () method as part of the
CWConnectorEventStore class. This method uses the event ID to identify the
event record to delete. The deleteEvents() method should throw the
DeleteFailedException exception if the application is unable to delete the
event because it is unable to access the event store. When the
pollForEvents () method catches this exception, it can return the
APPRESPONSETIMEOUT outcome status to indicate the lack of response
from the application’s event store.

Example 8-6 contains a code fragment that archives an event:

Example 8-6 Archiving an event

// Archive the event if ArchiveProcessed is set to true.
if (arcProcessed.equalsIgnoreCase("true")) {
// Archive the event in the application’s archive store.
evts.archiveEvent (evtObj.getEventID());
// Delete the event from the event store.
evts.deleteEvent (evtObj.getEventID());

After archiving is complete, your poll method should set the appropriate return
code:

» If the archiving takes place after an event is successfully delivered, the return
code is “success”, indicated with the SUCCEED outcome-status constant.

» If archiving is due to some error condition (such as unsubscribed events or an
error in processing the event), the poll method might need to return a “fail”
status, indicated with the FAIL outcome-status constant.

8.4.10 Releasing event store resources

Often, the pol1ForEvents () method needs to allocate resources to access the
event store. To prevent excessive memory usage by these resources, you can
release them at the end of the poll method. Table 8-20 on page 134 lists the
method that the Java connector library provides to release event-store resources.
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Table 8-20 Method for releasing event-store resources

Java connector library class Method

CWConnectorEventStore cleanupResources ()

For example, if the event store is implemented as event tables in a database, the
pol1ForEvents() method might allocate SQL cursors to access these tables.
You can implement a cleanupResources () method to free these SQL cursors. At
the end of pol1ForEvents(), you can then call the cleanupResources () method
to free the memory that these cursors use.

Note: The CWConnectorEventStore class does not provide a default
implementation of the cleanupResources () method. To free event-store
resources, you must override the cleanupResources () method with a version
that releases the resources needed to access your event store.

8.5 Processing delete events
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An application can support one of the following types of delete operations:
» Physical delete (data is physically deleted from the database).

» Logical delete (a status column in a database entity is set to an inactive or
invalid status, but the data is not deleted from the database).

It might be tempting to implement delete event processing in a manner that is
consistent with the application. For example, when an application entity is
deleted, a connector poll method for an application that supports physical deletes
might publish a business object with the Delete verb. A connector poll method for
an application that supports logical deletes might publish a business object with
the Update verb and the status value changed to inactive.

Problems can arise with this approach when a source application and a
destination application support different delete models. Suppose that the source
application supports logical delete and the destination application supports
physical delete. Assume that an enterprise is synchronizing between the source
and destination applications. If the source connector sends a change in status (in
other words, a delete event) as a business object with the Update verb, the
destination connector might be unable to determine that the business object
actually represents a delete event.

Therefore, event publishing must be designed so that source connectors for both
types of applications can publish delete events in such a way that destination
connectors can handle the events appropriately. The Delete verb in an event
notification business object should represent an event where data was deleted,
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whether the delete operation was a physical or logical delete. This ensures that
destination connectors will be correctly informed about a delete event.

8.5.1 Setting the verb in the event record

The event detection mechanism for both logical and physical delete connectors
should set the verb in the event record to Delete:

>

>

For a physical delete connector, this is the standard implementation.

For a connector whose application supports logical deletes, the event
detection mechanism must be designed to determine when update events
actually represent deletion of data.

In other words, it must differentiate update events for modified entities from
update events for logically deleted entities. For logically deleted entities, the
event detection mechanism should set the verb in the event record to Delete
even if the event in the application was an Update event that updated a status
column.

8.5.2 Setting the verb in the business object

The poll method for both logical and physical delete connectors should generate
a business object with the Delete verb:

>

If the application supports logical deletes, the connector poll method retrieves
the delete event from the event store, creates an empty business object, sets
the key, sets the verb to Delete, and sends the business object to the Adapter
Framework.

For hierarchical business objects, the connector should not send deleted
children. The connector can constrain queries to not include entities with the
status of inactive, or child business objects with a status of inactive can be
removed in mapping.

If the application supports physical deletes, the connector might not be able to
retrieve the application data. In this case, the connector poll method retrieves
the delete event from the event store, creates an empty business object, sets
the key values, sets the values of other attributes to the special Ignore value
(CxIgnore), sets the verb in the business object to Delete, and sends the
business object to the Adapter Framework.
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8.5.3 Setting the verb during mapping

If you use InterChange Server, mapping between the application-specific
business object and the generic business object should map the verb as Delete.
This ensures that the correct information about an event is sent to the
collaboration, which might perform special processing based on the verb.

Follow these recommendations for relationship tables:

» For delete events for a logical delete application, leave relationship entries in
the relationship table.

» For delete events for a physical delete application, delete relationship entries
from the relationship table.

8.6 Guaranteed event delivery
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The guaranteed event delivery feature enables the Adapter Framework to
guarantee that events are never sent twice between the connector’s event store
and the integration broker.

Important: This feature is available only for JMS-enabled connectors, that is,
those connectors that use Java Messaging Service (JMS) to handle queues
for their message transport. A JMS-enabled connector always has its
DeliveryTransport connector property set to JMS. When the connector starts,
it uses the JMS transport; all subsequent communication between the
connector and the integration broker occurs through this transport. The JMS
transport ensures that the messages are eventually delivered to their
destination.

Without the use of the guaranteed event delivery feature, a small window of
possible failure exists between the time that the connector publishes an event
(when the connector calls the gotApp1Event () method within its pol11ForEvents ()
method) and the time it updates the event store by deleting the event record (or
perhaps updating it with an “event posted” status). If a failure occurs in this
window, the event has been sent but its event record remains in the event store
with a “ready for poll” status. When the connector restarts, it finds this event
record still in the event store and sends it, resulting in the event being sent twice.

You can provide the guaranteed event delivery feature to a JMS-enabled
connector in one of the following ways:

» With the container managed events feature: If the connector uses a JMS
event store (implemented as a JMS source queue), the Adapter Framework
acts as a container and manages the JMS event store.
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» With the duplicate event elimination feature: The Adapter Framework can
use a JMS monitor queue to ensure that no duplicate events occur. This
feature is usually used for a connector that uses a non-JMS event store (for
example, implemented as a JDBC table, inbox, or flat files).

8.6.1 Container-managed events

If the JMS-enabled connector uses JMS queues to implement its event store, the
Adapter Framework can act as a “container” and manage the JMS event store
(the JMS source queue). One of the roles of JMS is to ensure that once a
transactional queue session starts, the messages are cached there until a
commit is issued. If a failure occurs or a rollback is issued, the messages are
discarded. Therefore, in a single JMS transaction, the Adapter Framework can
remove a message from a source queue and place it on the destination queue.
This container-managed-events feature of guaranteed event delivery enables the
Adapter Framework to guarantee that events are never sent twice between the
JMS event store and the destination’s JMS queue.

Enabling the feature for connectors with JMS event stores

To enable the guaranteed event delivery feature for a JMS-enabled connector
that has a JMS event store, set the connector configuration properties, as shown
in Table 8-21.

Table 8-21 Connector properties for a connector with a JMS event store

Connector property Value

DeliveryTransport JMS

ContainerManagedEvents | JMS

PollQuantity The number of events to processing in a single poll of the
event store

SourceQueue Name of the JMS source queue (event store) that the
Adapter Framework polls and from which it retrieves
events for processing

The source queue and other JMS queues should be part
of the same queue manager. If the connector’s application
generates events that are stored in a different queue
manager, you must define a remote queue definition on
the remote queue manager. WebSphere MQ can then
transfer the events from the remote queue to the queue
manager that the JMS-enabled connector uses for
transmission to the integration broker.
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Note: A connector can use only one of these guaranteed event delivery
features: container-managed events or duplicate event elimination. Therefore,
you cannot set the ContainerManagedEvents property to JMS and the
DuplicateEventElimination property to true.

In addition to configuring the connector, you must also configure the data handler
that converts between the event in the JMS store and a business object. This
data-handler information consists of the connector configuration properties, as
summarized in Table 8-22.

Table 8-22 Data-handler properties for guaranteed event delivery

Data-handler property Value Required?

MimeType The MIME type that the data handler Yes
handles. This MIME type identifies
which data handler to call.

DHClass The full name of the Java class that Yes
implements the data handler.

DataHandlerConfigMOName | The name of the top-level metaobject | Optional
that associates MIME types and their
data handlers.

Note: The data-handler configuration properties reside in the connector
configuration file with the other connector configuration properties.

End users that configure a connector that has a JMS event store to use
guaranteed event delivery must be instructed to set the connector properties as
described in Table 8-21 on page 137 and Table 8-22. To set these connector
configuration properties, use the Connector Configurator tool. Connector
Configurator displays the connector properties in Table 8-21 on page 137 on its
Standard Properties tab. It displays the connector properties in Table 8-22 on its
Data Handler tab.

Note: Connector Configurator activates the fields on its Data Handler tab only
when the DeliveryTransport connector configuration property is set to JMS
and ContainerManagedEvents is set to JMS.
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Effect on event polling

If a connector uses guaranteed event delivery by setting
ContainedManagedEvents to JMS, it behaves slightly differently from a
connector that does not use this feature. To provide container-managed events,
the Adapter Framework takes the following steps to poll the event store:

1. Starts a JMS transaction.

2. Reads a JMS message from the event store. The event store is implemented
as a JMS source queue. The JMS message contains an event record. The
name of the JMS source queue is obtained from the SourceQueue connector
configuration property.

3. Calls the appropriate data handler to convert the event to a business object.
The Adapter Framework calls the data handler that has been configured with
the properties in Table 8-22 on page 138.

4. When WebSphere Message Broker or WebSphere Application Server is the
integration broker, converts the business object to a message based on the
configured wire format (XML).

5. Sends the resulting message to the JMS destination queue.

If you use InterChange Server, the message sent to the JMS destination
queue is the business object. If you use Message Broker, the message sent
to the JMS destination queue is an XML message.

6. Commits the JMS transaction. When the JMS transaction commits, the
message is written to the JMS destination queue and removed from the JMS
source queue in the same transaction.

7. Repeats steps 1 through 6 in a loop. The PollQuantity connector property
determines the number of repetitions in this loop.

Important: A connector that sets the ContainerManagedEvents property to
JMS, does not call the pol1ForEvents() method to perform event polling. If
the connector’s base class includes a pol1ForEvents () method, this method
is not invoked.

8.6.2 Duplicate event elimination

The Adapter Framework can use duplicate event elimination to ensure that
duplicate events do not occur. This feature is usually enabled for JMS-enabled
connectors that use a non-JMS solution to implement an event store (such as a
JDBC event table, inbox, or flat files). This duplicate-event-elimination feature of
guaranteed event delivery enables the Adapter Framework to guarantee that
events are never sent twice between the event store and the destination’s JMS
queue.
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Note: JMS-enabled connectors that use a JMS event store usually use the
container-managed-events feature. However, they can use duplicate event
elimination instead of container-managed events.

This section provides the following information about use of the guaranteed
event delivery feature with a JMS-enabled connector that has a non-JMS event
store:

» Enabling the feature for connectors with non-JMS event stores
» The effect on event polling

Enabling the feature for connectors with non-JMS event stores

To enable the guaranteed event delivery feature for a JMS-enabled connector
that has a non-JMS event store, you must set the connector configuration
properties as shown in Table 8-23.

Table 8-23 Connector properties for a connector with a non-JMS event store

Connector property Value

DeliveryTransport JMS

DuplicateEventElimination true

MonitorQueue Name of the JMS monitor queue, in which the
Adapter Framework stores the ObjectEventld of
processed business objects

Note: A connector can use only one of these guaranteed event delivery
features: container-managed events or duplicate event elimination. Therefore,
you cannot set the DuplicateEventElimination property to true and the
ContainerManagedEvents property to JMS.

End users that configure a connector to use guaranteed event delivery must be
instructed to set the connector properties as described in Table 8-23. To set
these connector configuration properties, use the Connector Configurator tool. It
displays these connector properties on its Standard Properties tab.
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Effect on event polling

If a connector uses guaranteed event delivery by setting
DuplicateEventElimination to true, it behaves slightly differently from a connector
that does not use this feature. To provide the duplicate event elimination, the
Adapter Framework uses a JMS monitor queue to track a business object. The
name of the JMS monitor queue is obtained from the MonitorQueue connector
configuration property.

After the Adapter Framework receives the business object from the
application-specific component (through a call to the gotAppl1Event () method in
the pol1ForEvents() method), it must determine if the current business object
(received from the gotApplEvents () method) represents a duplicate event. To
make this determination, the Adapter Framework retrieves the business object
from the JMS monitor queue and compares its ObjectEventld with the
ObjectEventld of the current business object:

» If these two ObjectEventlds are the same, the current business object
represents a duplicate event. In this case, the Adapter Framework ignores the
event that the current business object represents. It does not send this event
to the integration broker.

» If these ObjectEventlds are not the same, the business object does not
represent a duplicate event. In this case, the Adapter Framework copies the
current business object to the JMS monitor queue and then delivers it to the
JMS delivery queue, all as part of the same JMS transaction. The name of the
JMS delivery queue is obtained from the DeliveryQueue connector
configuration property. Control returns to the connector’s pol1ForEvents()
method, after the call to the gotAppl1Event () method.

For a JMS-enabled connector to support duplicate event elimination, you must
make sure that the connector’s pol1ForEvents() method includes the following
steps:

1. When you create a business object from an event record retrieved from the
non-JMS event store, save the event record’s unique event identifier as the
business object’s ObjectEventld attribute.

The application generates this event identifier to uniquely identify the event
record in the event store. If the connector goes down after the event has been
sent to the integration broker, but before this event record’s status can be
changed, this event record remains in the event store with an In-Progress
status. When the connector comes back up, it should recover any In-Progress
events. When the connector resumes polling, it generates a business object
for the event record that still remains in the event store. However, because
both the business object that was already sent and the new one have the
same event record as their ObjectEventlds, the Adapter Framework can
recognize the new business object as a duplicate and not send it to the
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integration broker. A Java connector can use the setDEEId() method of the
CWConnectorBusObj class to assign the event identifier to the ObjectEventld
attribute, as follows:

busObj.setDEEId(event_id);

2. During connector recovery, make sure that you process In-Progress events
before the connector begins polling for new events. Unless the connector
changes any In-Progress events to Ready-for-Poll status when it starts up,
the polling method does not pick up the event record for reprocessing.
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Synchronous event
processing (callback)

In many of today’s custom and off-the-shelf applications, a requirement exists to
provide an immediate, or synchronous, response to an internal event within the
application. Although this response could be fulfilled through the existing event
framework, event processing is asynchronous in nature and does not easily
allow an adapter developer to correlate an event with this disparate business
object request that can arrive later.

To overcome this issue, a new method was introduced in the Version 2.1 release
of the WebSphere Business Integration Adapter Framework that allows for
synchronous handling of requests from an application. This method,
executeCollaboration, handles the sending of the request to the broker
automatically and correlates the broker response for reply to the application,
which simplifies the coding requirements for a custom adapter.

This chapter provides details about this new method.
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9.1 Overview of the executeCollaboration method

The executeCollaboration method sends a synchronous business object
request to the Adapter Framework that forwards it to a business process within
the integration broker.

The syntax of this method is:

public void executeCollaboration(String busProcName,
CWConnectorBusObj theBusObj,
CWConnectorReturnStatusDescriptor rtnStatusDesc);

The first thing to notice is that the method has a void return parameter type.
Thus, all success or failure information status information of the call is returned
through the CWConnectorReturnStatusDescriptor. This parameter is optional.
However, if you need to notify the back-end application of the success or failure
of the call, this parameter must be specified.

9.1.1 Parameters

144

This method has the following parameters:

busProcName Specifies the name of the business process to execute
the business object request. If InterChange Server is your
integration broker, the business-process name must be
the name of an active collaboration on the server. When
Interchange Server is the broker, there might be
situations where different collaborations need to be
executed based on the data supplied by the back-end
application. If this is required, it is the responsibility of the
custom adapter developer to implement some type of
lookup mechanism to determine the name of the
collaboration. If WebSphere Business Integration
Message Broker, WebSphere Application Server, or
WebSphere Business Integration Server Foundation is
the broker environment, a value must be specified for this
parameter. However, the value is not validated or used by
the server. In these cases, the flow, process, or
application that is executed is determined by the broker
environment.
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theBusObj

rtnStatusDesc

The triggering event and the business object returned
from the business process. It is important to note here
that the inbound and outbound business objects are
required to be the same. If this is not the case, as an
adapter developer, you might want to consider making
both the required inbound and outbound business objects
children of a new parent business object. If this is not
possible, the executeCollaboration method is not viable
for your solution. Unlike standard asynchronous event
processing, it is the responsibility of the adapter
developer to convert between the application-specific
data and the WebSphere Business Integration Adapter
business object format. If you plan to use this method to
handle synchronous events, you might want to move any
application to business object conversion routines into a
separate class which can be used by both the code that
wrappers this function and the BOHandler.

The return-status descriptor that holds the success or
failure response of the synchronous event request. This
parameter is optional. However, it is the only mechanism
for understanding the success or failure the synchronous
event. Unlike standard adapter processing, the descriptor
is not used to send information to the broker, so it is
unnecessary to populate the descriptor through any Set
methods prior to calling the executeCollaboration
method.

9.2 Using the executeCollaboration method

Unlike asynchronous event processing, there is no support within the
WebSphere Business Integration Adapter Framework to simplify the use of the
executeCollaboration method. It is the responsibility of the adapter designer to

consider the following:

vVVvyvVYyyvYyy

Accepting the request from the application.

Mapping the application-specific data into a business object.

Ensuring that the application data is sent to the correct business process.
Mapping the returned business object into the application-specific data.
Returning the data to the application.

In most adapters that support this capability, the executeCollaboration method
is wrapped within a method, typically within the connector agent class, that is
called through the connectivity code used to integrate with the application. This
method is typically registered or identified to the connectivity code. When a
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sequential event processing request is received, this method is called to
undertake the interaction with the adapter. This action is typically known as
callback, because the communication code must callback into the adapter to
interact with the framework and ultimately the broker. Although it is possible to
embed all functionality within the communication code, you would still need to
call all WebSphere Business Integration Adapter Framework code through a
callback to methods that were inherited by the custom connector agent class.

Note: We do not recommended that you call the executeColTaboration
method from within an event processing mechanism, because this method is
synchronous and blocks the event processing until a response is received.

What does it mean to develop a custom adapter? The following are two cases
that use different technologies to call the executeCollaboration method:

» Case 1: Interacting with a back-end application with RMI

Within this scenario, the back-end application is capable of issuing RMI calls
to an adapter that then issue the executeCollaboration method to process
the synchronous event request.

» Case 2: Interacting with a back-end application with TCP/IP sockets

With any TCP/IP sockets transport, there are multiple ways of interacting with
the back-end application. For simplicity, we assume that the adapter opens a
separate server socket to handle synchronous event requests from the
back-end application.

9.3 Single or multithreaded support for sequential event
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processing

When designing the sequential event processing mechanism for a custom
adapter, you must understand the back-end application requirements. Will the
application only make sequential event requests serially, or will the application
require the custom adapter to process multiple sequential events concurrently?
Fortunately, beyond potentially making the development of the communication
code more complex, multithreaded support is available.

Returning to our previous two scenarios, using RMI as the transport mechanism
provides multithreaded support automatically, because each call into the RMI
stub runs on a thread that is created by the RMI. So, if you were to make
simultaneous multiple calls to the sequential event processing, RMI would start
multiple threads automatically to concurrently process the request. Within
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scenario two, you would need to enhance your design to enable process multiple
concurrent sequential event requests.

9.4 Adapter termination and sequential event
processing

This section describes the different behaviors of adapter termination when you
use sequential event processing.

9.4.1 Normal termination

When an adapter is shut down normally, the Adapter Framework attempts to call
the termination method of the custom connector agent class. This method should
undertake the necessary processing to terminate the sequential processing
mechanism. We recommend that any currently awaiting requests be handled by
returning a failure status to the back-end application, if at all possible.

Current, in-progress requests will most likely be lost or might need to be thrown
away depending on the connectivity to the application. When an adapter is
terminated, a sequential event request will likely be in one of three states:

» Awaiting processing by the sequential event processing mechanism
» Sent to the broker and awaiting a response
» Processing the broker response to send back to the application

The first point has been discussed previously, and ideally, we would prefer to
process any currently available responses prior to returning from the terminate
method of the custom adapter agent, which can be achieved with thoughtful
adapter design. One consideration that adapter developers should take into
account is the longevity of the broker flows or processes that might be executed.
Ideally, these processes should be short-lived. If this cannot be guaranteed, the
adapter developer must consider weighing the implications of delaying adapter
termination and risk the user pressing Ctrl+C to terminate the adapter abnormally
or terminating the adapter with outstanding requests.

9.4.2 Abnormal termination or no neat adapter shutdown situations

If a custom adapter with sequential event processing is abnormally terminated,
the back-end application will be potentially left in state where it is awaiting
responses from the adapter that it will never receive. Action might be required
within the application to clean-up the application state.
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In addition, depending on the broker, you can find messages on the
Synchronous Response Queue. On adapter startup, these response messages
are no processed, because the Adapter Framework cannot correlate the
response message with any currently outstanding sequential event processing
requests within the adapter.
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10

Local versus remote
deployment

This chapter discusses in more detail the differences when deploying adapters in
the same environment as the broker versus a remote environment.
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10.1 Overview of adapter deployment

There are number of considerations that affect the decision about where to
deploy a specific adapter. The local installation is considered to be the most
typical and easiest to maintain, particularly when you are developing and testing
interfaces, because all the components in the business integration system are
installed on a single computer. However, there can be valid reasons to deploy
the adapter to a separate environment, for example:

>

The Adapter Framework does not support the broker platform operating
system.

There are different brokers connected to the adapter.
The application requires the adapter to be in the same environment.
The adapter is deployed on the partner’s environment.

Performance-related issues (broker platform needs to be dedicated to the
broker alone).

Figure 10-1 illustrates adapter deployment possibilities.

Integration Broker and
Local Adapter Environment

Distributed Adapter Mainframe Application
Environment Host

Remote Adapter
Environment

Firewall

Adapter Development
Environment

Figure 10-1 Adapter deployment possibilities
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10.2 Local deployment

When an adapter is deployed locally, which means that it is installed on the same
machine as the broker, there are certain issues that you need to consider,
depending on the operating system. When deploying adapters locally, you
should:

1.

Obtain computers that satisfy the hardware requirements for each of the
required environments.

For more information about hardware requirements, see the Installation
Guide for WebSphere Business Integration Adapters, available at:

http://www.ibm.com/software/integration/wbiadapters/library/infocenter/
index.html

If your integration broker is WebSphere MQ Integration Broker, WebSphere
Business Integration Message Broker, or WebSphere Application Server,
install the WebSphere MQ client as described in the WebSphere MQ
documentation.

Do one of the following depending on which integration broker you are
implementing:

— If your integration broker is InterChange Server, install the InterChange
Server and all its prerequisite software as described in the System
Installation Guide for Microsoft® Windows® or UNIX®.

— If your integration broker is one of the supported message brokers or
WebSphere Application Server, install the Adapter Framework as
described in Installation Guide for WebSphere Business Integration
Adapters.

Tip: If your integration broker is WebSphere InterChange Server and if you
are installing WebSphere Business Integration Adapters on the same
computer on which InterChange Server is installed, do not install the
Adapter Framework. The Adapter Framework is installed with WebSphere
InterChange Server.

Read the “Installing and configuring the connector” chapter in the guide for
each adapter that you plan to install in the environment, and determine any
data handler requirements for the environment.

Install each data handler that is required for the environment as described in
the Installation Guide for WebSphere Business Integration Adapters.

Install each adapter that is required for the environment as described in the
Installation Guide for WebSphere Business Integration Adapters.
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7. Perform any adapter-specific installation steps, such as installing the
application client on the adapter host computer, as described in the guide for
each adapter that is required in the environment.

10.2.1 Configuring startup in the Windows environment

A typical requirement for software that runs on a Windows platform is to make it a
Windows service. WebSphere Business Integration Adapters can also be
configured to run as Windows services, which makes them more manageable for
starting, stopping, and checking the status of the adapter.

To configure an adapter to run as a Windows service:

1. Create a copy of the batch file that is used to start the connector and open the
copy in a text editor, such as Notepad. Then, do the following:

a. Use a find and replace function to replace the following string with the
actual name of the connector (for example, JDBCConnector):

%CONNAME%Connector

b. Use a find and replace function to replace the following string with the
actual name of the InterChange Server instance with which the connector
will communicate if InterChange Server is the broker:

%SERVER%

If you are using a broker other than InterChange Server, specify a
placeholder value such as WMQI or WAS.

c. Save and close the file.

Note: It is particularly important to use a copy of the batch file that starts a
connector when configuring it as a service, because some connectors
share a common batch file. If you make such edits to a batch file that is
shared by multiple connectors, those connectors will no longer work.

2. Execute the following command from the command line to configure an
adapter as a Windows service:

ProductDir\bin\cwservice -xi -mode=ServiceStartupType -tCONNECTOR
-cConnectorBatchFile -sConnectorName -ilnterChangeServer -tThreadMode

In this command:
ProductDir Is the product directory.

ServiceStartupType Is setto Auto if you want the service to start
automatically or is set to Manual if you want to start the
service manually.
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ConnectorBatchFile Is setto the path and name of the batch file that starts
the connector (for example:
C:\IBM\WebSphereAdapters\connectors\JDBC\start_s
ervice_JDBC.bat).

ConnectorName Is set to the name of the connector (for example,
JDBCConnector).

InterChangeServer Is the name of the InterChange Server instance with
which the connectors communicate if InterChange
Server is the broker. If you are using a broker other
than InterChange Server, specify a placeholder value
such as WMQI or WAS.

ThreadMode Is set to MULTI_THREADED or SINGLE_THREADED.

The command creates a Windows service named CWInterchange
ConnectorName, where ConnectorName is the value that you specified for the
ConnectorName parameter when executing the command.

10.2.2 Configuring startup in a UNIX environment

In UNIX environments, you should create a startup script that contains the
commands that are needed to initiate the adapter. This script should be included
in the system startup routines so that the adapter gets started when the system
starts.

10.3 Remote deployment

Even though the local installation might be the most desirable choice for the
installation, sometimes installing the adapter to another platform might be
required, as discussed in 10.1, “Overview of adapter deployment” on page 150.
When installing an adapter to a remote platform, you should consider the
following:

1. Make sure that the platform requirements are fulfilled, such as installing
adapter locally and installing the MQClient (see 10.2, “Local deployment” on
page 151). Make sure that the Java Messaging feature is installed with the
MQClient installation.
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2. You have to install the WebSphere Business Integration Adapter Framework
regardless which broker you are using. The installation differs depending on
the broker:

— If your integration broker is WebSphere Application Server or one of the
supported messaging brokers, do the following:

i. Install the Adapter Framework as described in the Installation Guide for
WebSphere Business Integration Adapters. Read the “Installing and
configuring the connector” chapter in the guide for each adapter that
you plan to install in the environment and determine any data handler
requirements for the environment.

ii. Install each data handler that is required for the environment and each
adapter that is required, as described in the Installation Guide for
WebSphere Business Integration Adapters.

— If your integration broker is WebSphere InterChange Server, do the
following:

i. Run the installer for WebSphere InterChange Server on the distributed
computer to install the proper version of the Adapter Framework on it.
When the InterChange Server Configuration Wizard opens, specify the
same configuration values as those specified when installing
InterChange Server on the broker host computer. For more information
about installing WebSphere InterChange Server, see the System
Installation Guide for Windows or UNIX. Note that you should not start
this instance of InterChange Server. You are only installing it to install a
compatible version of the Adapter Framework on the adapter host
computer.

ii. Apply any patches that have been applied to the InterChange Server
host computer to the distributed computer so that the broker and
adapter environments are running at the same patch level.

iii. Install the adapter as described in the Installation Guide for
WebSphere Business Integration Adapters. At the IBM WebSphere
InterChange Server window, specify the name of the InterChange
Server instance on the broker host computer, rather than the name of
the InterChange Server instance that you installed on the adapter host
computer (on which you had to install to install the Adapter
Framework).

iv. Import the connector definition that was created in the repository
directory into your development environment, as described in the
Implementation Guide for WebSphere InterChange Server.

v. Configure the connector as described in the guide for the adapter.
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vi. Deploy the connector to the InterChange Server repository as
described in the Implementation Guide for WebSphere InterChange
Server.

3. Complete the following steps to configure the environment to communicate
with the broker.

Note: This step is for the InterChange Server only, where you are using
the IDL (IIOP) or MQ (MQ/IIOP) selected transports.

a. Open the shared environment file in the ProductDir\bin directory in a text
editor.

* On Windows systems, the shared environment file is named
CWSharedEnv.bat.

¢ On UNIX systems, the shared environment file is named
adapterEnv.sh or CWSharedEnv.sh, depending on the broker that you
are using and the version of its release.

b. Setthe value of the ORB_PORT property to the port over which the Object
Request Broker installed on the broker computer is configured to
communicate.

c. Set the value of the ORB_HOST property to the IP address of the
computer on which the broker is installed.

4. Perform any adapter-specific installation steps, such as installing the
application client on the adapter host computer, as described in the guide for
each adapter required in the environment.

10.4 Setting up the communication between a remote
agent and a broker

When you deploy an adapter across the network, there are special
considerations that you need to take. In the case where there is a need for
secure messaging between the agent and broker, you need to take some
additional steps to the basic configuration of a remote setup (see 10.3, “Remote
deployment” on page 153).

There are basically two transport protocol alternatives to use between the agent
and broker in a distributed environment:

» Native WebSphere MQ
» HTTP/HTTPS
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10.4.1 Native WebSphere MQ

The use of native WebSphere MQ means the use of asynchronous
communication using messages and queues. The remote agent and the broker
are sending business objects through WebSphere MQ messaging. The transport
protocol between the remote agent and broker is handled through a WebSphere
MQ channel, which is a layer on top of a standard transport protocol, such as
TCP or NetBIOS. WebSphere MQ provides additional transactionality on top of
the base protocol, which guarantees the transactionality of the message delivery.

You can also use secure channels between the agent and broker with which the
messaging traffic can be encrypted using Secure Socket Layer (SSL). This
method can be useful in situations where the agent and the broker are
communicating over public networks.

This section describes an example of how you could set up the communication
links between the remote agent WebSphere MQ queue manager and the broker
environment queue manager.

Configuration steps for the remote agent connectivity

You must create bidirectional communication links between the remote site and
the broker, which means that you have to create WebSphere MQ channel
definitions to both directions. The assumptions here are that you are using TCP
as the underlying transport protocol and that the default TCP/IP port (1414) is
used by the both queue managers.

Note: WebSphere MQ uses port 1414 as a default. If for some reason you

would like to use another port for your configuration, you have to complete
some additional steps in your configuration.

Figure 10-2 illustrates the communication between the remote agent and the

broker.
Broker Adapter
QM2.TO.QM1 Agent
| L mea o P
Transmission Q SsL El
CT 1] MCA
QM1.T0.QM2
QM 1 QM 2

Figure 10-2 Remote agent deployment using native WebSphere MQ

156  WebSphere Business Integration Adapters



The communication uses messages, which are delivered to the target destination
using WebSphere MQ channels. If the target system is not alive or if the network
connection is down, WebSphere MQ makes sure that the messages are sent
when the connection is alive.

If the broker is WebSphere Business Integration Message Broker or WebSphere
Application Server Enterprise, the messages are XML formatted messages. If
the broker is InterChange Server, the messages are actually business objects.

Note: The naming of WebSphere MQ objects is not strictly specified
anywhere. The names have certain limitations, such as length, but otherwise,
they can be anything.

To establish a 2-way communication between two queue managers:
1. Define the transmission queue in QM1 called QM2.

2. Define the transmission queue in QM2 called QM.

3. Define the sender channel in QM1 called QM1.TO.QM2.

4. Define the receiver channel in QM2 called QM1.TO.QM2.

Note: It is important that the sender and receiver channels have the same
name. Otherwise, the channel will not work.

5. Define the sender channel in QM2 called QM2.TO.QM1.
6. Define the receiver channel in QM1 called QM2.TO.QM1.

Assume that there are two firewalls between the connection, as shown in
Figure 10-3 on page 158.
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Figure 10-3 Native WebSphere MQ through firewalls

The sender channels needs to be configured so that the target IP address is the
receiving firewall, and the firewalls needs to be configured to forward the traffic to
the final destination, as shown in the following steps:

1. Define the target IP address of sender channel QM1.TO.QM2 as the IP
address of firewall 2.

2. Define the target IP address of sender channel QM2.TO.QM1 as the IP
address of firewall 1.

3. Configure firewall 1 to forward traffic on port 1414 to QM1 and configure
firewall 2 to forward traffic on port 1414 to QM2.

4. Define the dead-letter queues for both queue managers.
5. Make sure that fault queue is local for both queue managers.

Note: In addition to these actual communication definitions, the normal queue
definitions between the broker and remote agent queue managers have to be
defined. Thus, the queues are used to deliver the actual business objects
between components.

10.4.2 HTTP/HTTPS

Sometimes it is required to use standard HTTP/HTTPS protocol to exchange
information between the remote agent and the broker (for example, if the firewall
policies does not allow to open additional ports).
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An additional component called WebSphere MQ Internet Pass-Thru (IPT) can be
installed and configured to enable WebSphere MQ messages to be sent and
received using HTTP/HTTPS.

The difference in configuration is that the queue managers are connected to the
local instance of WebSphere MQ IPT, instead of the actual target systems, as
shown in Figure 10-4.
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Figure 10-4 Remote deploy using WebSphere MQ Internet Pass-Thru

Firewall 1 needs to be configured to forward all traffic to listener port of MQIPT1
and vice versa.

Configuring routes for MQIPT1
To configure routes for MQIPT1:

Route1

>

Set the following parameters:

ListenerPort = Port on which MQIPT1 is listening for messages from
queue manager MQ1

Destination = Domain name or IP address of MQIPT2

DestinationPort = Port on which MQIPT2 is listening

HTTP = true

HTTPS = true

HTTPProxy = IP address of firewall 2 (or a proxy server if there is one in
the DMZ)

SSLClient = true

SSLClientKeyRing = Path to the file that contains the MQIPT1 certificate
SSLClientKeyRingPW = Path to the file that contains the password for the
ClientKeyRing file
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SSLClientCAKeyRing = Path to the file that contains the trusted CA
certificates

SSLClientCAKeyRingPW = Path to the file that contains the password for
the CAKeyRing file

» Route2

Set the following parameters:

ListenerPort = Port on which MQIPT1 is listening for messages from
MQIPT2

Destination = Domain name or IP address for queue manager MQ1
DestinationPort = Port on which MQ1 is listening

SSLServer = true

SSLServerKeyRing = Path to the file that contains the MQIPT1 certificate
SSLServerKeyRingPW = Path to the file that contains the password for
the ServerKeyRing file

SSLServerCAKeyRing = Path to the file that contains the trusted CA
certificates

SSLServerCAKeyRingPW = Path to the file that contains the password for
the CAKeyRing file

Configuring routes for MQIPT2
To configure routes for MQIPT2:

» Routel

Set the following parameters:

ListenerPort = Port on which MQIPT2 is listening for MQIPT1
Destination = Domain name of IP address of queue manager MQ2
DestinationPort = Port on which MQ2 is listening

SSLServer = true

SSLServerKeyRing = Path to the file that has MQIPT2’s certificate
SSLServerKeyRingPW = Path to the file that has the password for the
ServerKeyRing file

SSLServerCAKeyRing = Path to the file that contains the trusted CA
certificates

SSLServerCAKeyRingPW = Path to the file that contains the password for
the CAKeyRing file

» Route2

Set the following parameters:

ListenerPort = Port on which MQIPT2 is listening for messages from MQ2
Destination = Domain name or IP address of MQIPT1

DestinationPort = Port on which MQIPT1 is listening

HTTP = true

HTTPS = true
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— HTTPProxy= IP address of firewall 1 (or a proxy server if there is one in
the DM2)

— SSLClient = true

— SSLClientKeyRing = Path to the file that contains the MQIPT2 certificate

— SSLClientKeyRingPW = Path to the file that contains the password for the
ClientKeyRing file

— SSLClientCAKeyRing = Path to the file that has trusted CA certificates

— SSLClientCAKeyRingPW = Path to the file that contains the password for
the CAKeyRing file

10.4.3 Configuring the adapter startup in remote environments

The startup configuration of a remote site is almost the same as it is in local

environments. See 10.2.1, “Configuring startup in the Windows environment” on
page 152 and 10.2.2, “Configuring startup in a UNIX environment” on page 153
for information about how to set up the adapter startup in different environments.
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11

Component deployment

This chapter describes how WebSphere Business Integration Adapters can be
deployed in various configurations to support business integration solutions that
involve different integration servers. In every case, the components that are used
by the adapter at run-time are developed in a consistent manner through the
WebSphere Business Integration System Manager perspective within the
Eclipse Workbench, although their deployment to the integration server can vary.
Also, the application-specific component of the adapter is unchanged in the
different deployments. The Adapter Framework is configured to accommodate
communications with the appropriate integration server.
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11.1 Specifics about component deployment

This section describes the component deployment and provides specifics for
each of the integration broker types.

11.1.1 WebSphere InterChange Server

164

The processes that executes within WebSphere InterChange Server to
choreograph automated interactions across distributed systems are called
collaborations. Collaborations interact with each adapter through the Connector
Controller, which is a run-time service that mediates communication between
collaborations and adapters.

Although all Connector Controllers are identical except for their configuration,
WebSphere InterChange Server instantiates a separate Connector Controller for
each adapter. The Connector Controller exchanges business objects with the
adapter to support all the interaction patterns described previously. The
Connector Controller also exchanges administrative messages with the adapter,
such as the adapter status, and commands to pause, startup, or shutdown.

The communication transport between WebSphere InterChange Server and the
adapter can be provided through Java Messaging Service (JMS) queues, IIOP,
or a combination of the two. When used in combination, JMS is used for
asynchronous event notification, and IIOP is used for WebSphere InterChange
Server-initiated request processing and administrative messages.

Business object definitions are represented as XML schemas, but because both
WebSphere InterChange Server and the adapters use business objects, they are
simply serialized in communication. The adapter is configured through the
WebSphere Business Integration System Manager perspective within the
Eclipse Workbench, which deploys the adapter artifacts together with other
integration artifacts to WebSphere InterChange Server. The adapter can be
configured to receive all of its configuration information from WebSphere
InterChange Server on startup or from a local repository of XML schemas.

Figure 11-1 on page 165 shows how the adapter is deployed with WebSphere
InterChange Server.
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Figure 11-1 Deployment to WebSphere InterChange Server

11.1.2 WebSphere Business Integration Message Broker

Message transformation rules and routing logic are contained in components
called message flows that execute within the WebSphere message brokers.
These message flows include WebSphere MQ Integrator, WebSphere MQ
Integrator Broker, and WebSphere Business Integration Message Broker.
Message flows are invoked by messages that the message listener receives,
and these flows put new messages onto queues. Message flows interact with
adapters by exchanging XML messages over WebSphere MQ queues.

The Adapter Framework interacts with the queues through the JMS interface and
translates between business objects in memory and the XML message
representation of those objects. The business object definitions that are
associated with an adapter are represented as XML schemas and are readily
imported into the WebSphere Message Broker message repository for use in
message flows.
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The adapter is configured through the WebSphere Business Integration System
Manager perspective within the Eclipse Workbench. The System Manager also
provides basic monitoring and administration capabilities. The adapter receives
all its configuration data from a local repository of XML schemas upon startup.

Figure 11-2 shows how the adapter is deployed with WebSphere InterChange
Server.
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Figure 11-2 Deployment to Message Broker
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11.1.3 WebSphere Application Server

WebSphere Application Server Enterprise Edition provides the infrastructure for
e-business applications. The e-business application interacts with an adapter by
exchanging XML messages over JMS queues. The communications are
encapsulated in Session Enterprise JavaBeans™ (EJBs) and Message-Driven
Beans (MDBs) to accommodate the various interactions.

The actual interface that is used to make the communication calls and handle
message formatting is Web Services Invocation Framework (WSIF). At run-time,
WSIF uses Web Services Description Language (WSDL) definitions that are
obtained from the adapter. These WSDL definitions describe the adapter
interface and configuration (that is, the services that are available).

The adapter is configured through the WebSphere Business Integration System
Manager perspective in WebSphere Studio Application Developer Integration
Edition, which is based on the Eclipse Workbench. The adapter definition and its
associated business object definitions are represented as WSDL and XML
schemas and are exported as a Service Project to the Business Integration
perspective, where the run-time EJBs and MDBs are generated and deployed to
WebSphere Application Server Enterprise.

The WebSphere Administrative Console enables monitoring and administration
of the adapters. The WebSphere Business Integration System Manager
perspective also provides basic monitoring and administration capabilities.

The Adapter Framework interacts with the message queues through the JMS
interface and translates between business objects in memory and the XML
message representation of those objects. The adapter receives all of its
configuration information from a local repository of XML schemas upon startup.

Figure 11-3 on page 168 shows how the adapter is deployed with WebSphere
InterChange Server.
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Figure 11-3 Deployment to WebSphere Application Server
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Part 2

Developing our
custom adapter
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12

Setting up the development
environment

This chapter describes the development environment that you need to create a
custom adapter. It includes installation instructions as well as component
information.
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12.1 Installing the necessary components
The custom adapter that we built Java-based. For the development environment,
you need the following:
» Integrated Development Environment (IDE)

In our scenario, we used WebSphere Studio Application Developer
Integration Edition V5.0.1.

» Java Development Kit

In our scenario, we used IBM JDK 1.3.1. If you are developing a C or C++
adapter, then you need an appropriate C or C++ compiler.

» WebSphere MQ v5.3.0.2 with CSD05

Important: If you do not apply CSDO05, the connectors will not initialize.

» WebSphere Business Integration Adapter Framework.
In our scenario, we used Version 2.4 in this implementation.
» WebSphere Business Integration Adapter Development Kit (optional).

12.1.1 Installing WebSphere Studio Application Developer
Integration Edition V5.0.1

Install WebSphere Studio Application Developer Integration Edition V5.0.1
according to the product instructions.

12.1.2 Installing IBM JDK 1.3.1
Install IBM JDK 1.3.1 according to the product instructions.

12.1.3 Installing WebSphere MQ v5.3.0.2

Install WebSphere MQ v5.3.0.2 according to the product instructions. Install
CSDO05 according to the product instructions.

In our scenario, we chose a Typical install with the following installation path:
C:\Program Files\IBM\WebSphere MQ
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12.1.4 Installing WebSphere Business Integration Adapter
Framework V2.4

WebSphere Business Integration Adapter Framework is included with
WebSphere InterChange Server.

Important: Do not install WebSphere Business Integration Adapter
Framework on the same computer as WebSphere InterChange Server.

To install the Adapter Framework:

1. Navigate to the Microsoft Windows directory of the installation media and
double-click setupwin32.exe to launch the WebSphere Business Integration
Adapter Framework Installer, as shown in Figure 12-1.

& WBIA Framework ¥2.4 =101
File Edit Wiew Favorites Tools  Help J '
d=Eack - = - | 0 5earch  [yFolders £4 | 2 Ot w | EE-
Address Ia WELA Framewark v2,4 j o [
Mame 1 Size | Tvpe | Modified |

CaFixPacks File Falder 4112004 ::53 AM

COIBM_IDK_wiNzz File Falder 4i2/2004 11:13 &M

T CE4GHML e 252,936 KB Application 3i3002004 10:11 &M

media.inf 1KE Setup Information 120172003 6:41 PM

& README_NoW_de_DE Rt 1KB HTML Document  1243/2003 5:54 PM

& README_NoW_en_Us bkl 1KE HTML Document  12/3/2003 5:54 PM

EREADME_NOW_es_ES html 1KE HTML Document  12/3/2003 5:54 PM

& README_NDW_fr_FR.html 1KE HTML Document  12/3/2003 5:54 PM

& README_Now _it_IT.htrl 1KB HTML Document  1243/2003 5:54 PM

& README_NDWY _ja_dP. bt 1KE HTML Document  12/3/2003 5:54 PM

| README_NoW _ka_KR. Rt 1KE HTML Document  1243/2003 5:54 PM

& README_NOW_pt_BR. htrl 1KE HTML Document  12/3/2003 5:54 PM
EREADME_MOW _zh_ bt 1KB HTML Document  1243/2003 5:54 PM

& |README_MOW _zh_T'wW . htrnl 1kKE HTML Document 121312003 5:54 PM

sethings. bt 7KE Text Document 10)5/2003 3:45 PM
(1] setup. jar 178,640KE  JAR File 12/1/2003 &:45 PM

; 29,745 KB  Application 1211/2003 6148 PM
|Type: Application Size: 23,0 MB z2.0mE |4 Internet 4

Figure 12-1 Installation for WebSphere Business Integration Adapter Framework

2. Choose the language for the product and click OK (Figure 12-2 on page 174).
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1 1BM WehSphere Business o ] 4|

Select a language to be used faor this wizard.

IEninsh vl
Cancel |

Figure 12-2 Select your language

3. When you see the Welcome screen that is shown in Figure 12-3, click Next to
continue.

Adapters Installer ‘ . =10l ]

Welcome to the InstallShield Wizard for IBM
WebSphere Business Integration Adapter
Framework 2.4.0

The InstallShield Wizard will install IEM WebSphere Business
Integration Adapter Framework 2.4.0 on your computer.
Tocontinue, choose Mext.

IEM WehSphere Business Integration Adapter Framewaork

240

|IBM Corporation

hitpzitwennin. ikbim.com

: M—* ¥

= Back Cancel

2
T
|

Figure 12-3 Welcome screen
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4. Accept the terms of the license agreement and click Next to continue, as

2]

I_EJJE‘IHIBI*"I WehSphere Business Integration Adapters Installer - |EI|5|

shown in Figure 12-4.

Please read the following license agreement carefully.
International Program License Agreement il

FPart1 - General Terms

BY DOWWMLOADING, INSTALLING, COPYIMG, ACCESSING, OR
LUSING THE PROGRAM YOU AGREE TO THE TERMS OF THIS
WGREEMEMT. IF YOU ARE ACCEFTING THESE TERMS ON BEHALF
OF ANOTHER PERSOM OR A COMPANY OR OTHER LEGAL EMTITY,
OU REPRESENT AMD WWARRANT THAT ¥ OL HAVE FULL
BUTHORITY TO BIND THAT PERSOMN, COMPANY, OF LEGAL ENTITY

[TO THESE TERMS. IF Y'OU DO MNOT AGREE TO THESE TERME, LI

¢ {accept the terms in the license agreement

" | do not accept the terms in the license agreement

= Back Mext = Cancel

Figure 12-4 License agreement
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5. Enter the directory location that you want for the product installation and click
Next to continue, as shown in Figure 12-5. In our scenario, we used the
default location. If you choose another directory, do not use spaces in your
directory path.

B IBM WebSphere Business Inteqgration Adapters Installer - |EI|5|

-W

Click Mext to install "IEM WehSphere Business Integration Adapter
Framewaork 2.4.0"to this directory, or click BErowse to install to a different
directary.

IEM WehSphere Business Integration Adapters, IBM WebhSphere
Business Integration Adapter Development Kit, and IBM WebSphere
Business Integration Data Handlers need to be installed in the same
location as IEM WebSphere Business Integration Adapter Framewark,
Select a location that has sufficient space for these components.

Directory Name:
|C:1IEIMIWebSphereAdapters

Browwse |

= Back Cancel
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6. Review the summary screen (Figure 12-6) and click Next to continue.

=10l x|

IBM WebSphere Business Integration Adapter Framewaork 2.4 .0 will be
installed in the fallowing lacation:

CAlBMWebSpheraAdapters
writh the fallowing features:

Runtime Camponents
Tools
Adapter Comman Camponents
All Data Handlers
for a total size:

2735 MB

= Back i Memt= Cancel

Figure 12-6 Summary screen
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7. Enter the location of the WebSphere MQ Java directory and click Next to
continue, as shown in Figure 12-7.

E_-'EIBM WehSphere Business Integration Adapters Installer o |EI|5|
= :

]
- : Click Mext if this is the correct location of M2 5.3 Jawa Library, or select Browse to
pointto a different directary.

Directary Marme far IBM YiehSphere M2 4.3 Java Librarg:
|C:1.Pr0gram FileglEMiYehSphere MO javallib

Browwse |

= Back Cancel |

B
s
e

8. Choose whether to install into an existing WebSphere Studio Application
Developers Integration Edition environment or to a separate WebSphere
Studio Workbench. Click Next to continue.
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We chose to install into our existing WebSphere Studio Application Developer
Integration Edition environment, as shown in Figure 12-8.

E{E}IBM WebSphere Business Integration Adapters Installer 10| =l

IBM WebSphere Business Integration Adapter plug-ins require either
WehSphere Studio Application Developer Integration Edition ar
WiiehSphere Studio Workbench. An installation of WebSphere Studio
Application Developer Integration Edition has been found on your

camputer.

Choose one ofthe following options:
& Add plug-ing to an existing warkbench installation.

= Install WebSphere Studio Woarkbench and plug-ins.

= Back Cancel

Figure 12-8 Choose WebSphere Studio preference
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9. If you choose to install into an existing WebSphere Studio Application
Developer Integration Edition environment, enter the location of the product
(Figure 12-9). Click Next to continue.

= . .
55, 1BM WebSphere Business Integration Adapters Installer 10| =l

Either type the path and name of the WehSphere Studio Application
Developer Integration Edition product directory into the field below or
select Browse to choose the directary.

IBM WebSphere Studio Workhench Directary:
|C:1F'r0gram FilesuEMMehSphere Studiol

BErowse |

Cancel

= Back
S

Figure 12-9 WebSphere Studio Application Developer Integration Edition location
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10.Enter the Program Group you in which you want the Program icons to be
included. We chose the default Program Group, as shown in Figure 12-10.

[5] A -
55, 1BM WebSphere Business Integration Adapters Installer 10| =l

Frograrm icans will be added ta the Program Group specified below, To
specify another value, type it in the Program Group field.

Fraograrm Graup:
IEM WiehSphere Business Integration Adapters

= Back Cancel

Figure 12-10 Enter Program Group

11.Click Next to continue.
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Installing the product might take a few minutes, during which the installation
screen displays, as shown in Figure 12-11.

o] A -
55, 1BM WebSphere Business Integration Adapters Installer 10| =l
e

Installing IBM YWebhSphere Business Integration Adapter
Framework 2.4.0. Please wait...

CAlBMWehSphereAdaptersijreilibit jar

[ ——

= Back WExt = Cancel

-

Figure 12-11 Install screen
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12.Click Finish to complete the installation (Figure 12-12).

BM WebSphere Business Integration Adapters Installer

=lolx|

The InstallShield YWizard has successfully installed IEM WehSphere
Business Integration Adapter Framewark 2.4.0. Chaose Finish to exit
the wizard.

= Back WExt = Finish

Figure 12-12 Installation complete
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12.1.5 Installing WebSphere Business Integration Adapter

184

Development Kit V2.4

Installing the WebSphere Business Integration Adapter Development Kit V2.4 is
optional. The WebSphere Business Integration Adapter Development Kit
provides samples to ease development.

To install the development kit:

1. Navigate to the Windows directory of the installation media and double-click
setupwin32.exe to launch the WebSphere Business Integration Adapter
Development Kit Installer, as shown in Figure 12-13.

& woun Development kv =
File Edit ‘iew Favoribes  Tools  Help q
dmBack » = - | Qisearch hFalders @ | 9 0% % @ | Ed-
Address I@ WEILA Development Kik v2.4 j 'f‘}G':'
Mame | Sizel Tvpe | Modified |
[Fcs4ammn. exe 34,216 KB Application 4{1/2004 12:03 PM
dlmgr.prn 1KE PR File 41112004 1203 PM
E media.inf 1 KB Setup Information  12§1/2003 57 PM
& README _MOWY_de_DE. html 1KE HTMLDocument  12/2/2003 1:05 AM
& README _MOW _en_JS, bkl 1KE HTML Document 1222003 1:05 AM
& README_NOW_es_ES. bt 1KE HTML Document  12/2/2003 1:05 AM
& README _NOW _Fr_FR.html 1KE HTML Document 12022003 1:05 AM
& README _NOWY_it_IT.himl 1KE HTML Document  12/2/2003 1:05 AM
& README _MOW _ja_IP Rt 1KE HTML Document 1222003 1:05 AM
& README _NOWY_ka_KR. himl 1KE HTML Document  12/2/2003 1:05 AM
& README_NOW _pt_BR, bkl 1KE HTML Document 1222003 1:05 AM
& README_MOWY_zh_C. bkl 1KE HTML Document  12/2/2003 1:05 AM
E]README_NOW _zh_T. htrl 1KE HTML Document 1222003 1:05 AM
settings, bxk 4 KB Text Document 100602003 11:54 AM
[&2] setup.jar 4,815KE AR File 121142003 9:55 PM
2 29,745 KB  Application 12/1/2003 9:55 PM

[Twpe: Application Size: 23,0 MB [z2.0mE |4 Internet 4

Figure 12-13 Installation for WebSphere Business Integration Adapter Development Kit
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2. Choose the language for the product and click OK (Figure 12-14).

1 1BM WebSphere Busines o ] 4|

Select a language to be used faor this wizard.

IEninsh vl
Cancel |

Figure 12-14 Select your language

3. When you see the Welcome screen, click Next to continue (Figure 12-15).

[

[F, 1BM WebSphere Business Inteqgration Adapters Installe

=100 %]

Welcome to the InstallShield Wizard for IBM
WebSphere Business Integration Adapter
Development Kit 2.4.0

The InstallShield Wizard will install IBM WehSphere Business
Integration Adapter Development Kit 2.4.0 on your computer.
To continue, choose Mext.

IEM WiehSphere Business Integration Adapter
Development Kit 2.4.0

|IBM Corporation

hitp:ihansan ibm com

= Back C Memt= Cancel

Figure 12-15 Welcome screen
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4. Accept the terms of the license agreement and click Next to continue, as
shown in Figure 12-16.

=101 %]

3 ;'-'-: ' Please read the following license agreament carafully.
v‘ ﬁ International Program License Agreement ﬂ
: Part1- General Terms
BY DOVMLOADING, INSTALLING, COPYING, ACCESSING, OR

USING THE PROGRAM YOU AGREE TO THE TERMS OF THIS
WGREEMEMT. IF YOU ARE ACCEFTING THESE TERME OMN BEHALF j

¥ § acceptthe terms in the license agreement

| da not acceptthe terms in the license agreement

4 = Back Mext = Cancel

Figure 12-16 License agreement

5. Enter the directory location that you want for the product installation and click
Next to continue. We used the default location, as shown in Figure 12-17.

=101 %]

Click Mext to install "IBM WebhSphere Business Integration Adapter
Development Kit 2.4.0" to this directory, or click Browse to install to
a different directary.

The directary must contain a campatible version ofthe adapter
framewark. Refer to the installation guide for WebSphere Business
Integration Adapters.

Directory Name:

CAEMWehSphereAdapters

Browse |

4 = Back Cancel

Figure 12-17 Install directory location
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Note: The install location must contain an installation of a compatible
version of WebSphere Business Integration Adapter Framework.

6. Review the summary screen and click Next to continue, as shown in
Figure 12-18.

EN =101 |

Please read the summary information below.

| v

IBM WebSphere Business Integration Adapter Development Kit
2.4 0 will he installed in the following locatian:

CABMWehSphereAdapters
wyith the following features:

IEM WehSphere Business Integration Adapter
Cevelopment Kit 2.4.0

for a total size:
6.7 ME

= Back Cancel |

Figure 12-18 Summary screen

This installation might take a few minutes, during which the installation screen
displays, as shown in Figure 12-19 on page 188.
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:I.':_-',-]:EEIBM Websphere Business Integration Adapters Installer 101 =l

Installing IBM WebSphere Business Integration Adapter
Development Kit 2.1.0. Please wait...

CAlBMebSphereAdapters\Developmentkitst, AR amanArmy xml

[l et = | Cancel

Figure 12-19 Install screen

7. Click Finish to exit the installation wizard (Figure 12-20).

:I.':_-',-]:EEIBM Websphere Business Integration Adapters Installer 101 =l

The InstallShield Wizard has successfully installed IBM WehSphere
Business Integration Adapter Development Kit 2.4.0. Choose Finishto
et the wizard.

Figure 12-20 Exit the installation wizard

8. Click Finish to complete the installation (Figure 12-21 on page 189).
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IBM Web5sphere Business Integration Adapters Installer - |D|ﬂ

The InstallShield Wizard has successfully installed IBM WebSphere
Business Integration Adapter Development Kit 2.4.0. Choose Finish to
exit the wizard.

= Back il = ¢ Finish

Figure 12-21 Installation complete

You are now ready to begin developing the adapter.

12.2 Developing the adapter

In the WebSphere Business Integration system, the connector is the
representative of the application (that is, it performs tasks in support of the
application). For example, the connector might poll the application for events
such as changes to the application and, in support, retrieve that changed data
from the application to send to the integration broker.

The connector might also perform tasks as a representative of the integration
broker. For example, the connector could request modifications to application
data on request from the integration broker. The two main components of a
connector are:

» Adapter Framework
» Application-specific component

Figure 12-22 on page 190 shows, at a high-level, the components that make up a
connector that represents the application or the integration broker.
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Integration Broker
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Connector

Transport Layer
Adapter
Framework
Generic Services (C++ Extensions)
Business Application
Global .
: Object Event o
Functions Handler Notification Application-
Specific
Component
Application Interface Functions

v |

Application

Figure 12-22 Connector components

12.2.1 Adapter Framework

The Adapter Framework is provided as a component of the WebSphere
Business Integration Adapters. This component communicates with the
integration broker and provides the following services:

» Connector Controller
Note: The Connector Controller is for the InterChange Server only.

» Transport layer

— Handles the exchange of business objects between the connector and the
integration broker.

For the InterChange Server, the transport layer handles the exchange of
startup and administrative messages between the Connector Controller
and the client Adapter Framework.

— Keeps a list of all subscribed business objects
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» Java connector library

— Provides generic services to the application-specific component in the
form of Java classes and methods.

As shown in Figure 12-23, if you are using the Message Broker or WebSphere
Application Server as your integration broker, the Adapter Framework resides
entirely on the adapter machine (that is, the Adapter Framework is contained
entirely within the connector itself).

Connector
Integration Broker

Adapter Framework

+  Data Event delivery
Handler message

Application-specific
component

Application

Business data

Figure 12-23 High-level architecture with a Message Broker
If you are using the InterChange Server (as shown in Figure 12-24 on page 192)

as the integration broker, the Adapter Framework is distributed to take advantage
of certain InterChange Server functions.
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InterChange Server
Collaboration Collaboration
i i < I
! N L |
Connector Connector Connector
Controller Controller Controller
Adapter I I I
Framework W W IIOP or messaging W
Client adapter Client adapter Client adapter
framework ) framework framework
Connector Application-specific Application-specific Application-specific
component component component
J
Application Application Application
libraries libraries libraries
Application 1 Application 2 Application 3

Figure 12-24 High-level architecture with the InterChange Server

The distributed Adapter Framework consists of two components:

>

Client Adapter Framework

Part of the connector process on the client or connector machine, it supports
the transport layer and the Java connector library components of the Adapter
Framework.

Connector Controller

Running within the InterChange Server itself, the Connector Controller
manages communications between the Adapter Framework and
collaborations. A Connector Controller is instantiated by the InterChange
Server for each connector that has been defined in the InterChange Server
repository. This component is internal to the InterChange Server and coding
for the Connector Controller is not required.

We provide this information as background only. No coding is required for the
Adapter Framework, regardless of your integration broker type.
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12.2.2 Application-specific component

As the name implies, the application-specific component contains the code you
write for actions that are application-specific. This code includes tasks such as
initialization and setup methods, handling of business objects, event natification,
and polling. The application-specific component is the part of a connector that
you design and code, because it contains code that is tailored specifically to
communicate with and represent your application to the integration broker.

The application-specific components (as shown in Figure 12-22 on page 190)
include:
» A connector base class, which initializes and sets up the connector.

» A business object handler, which responds to request business objects that
are initiated by the integration broker requests.

» An event notification mechanism, which detects and responds to application
events.

Because our APl is written in Java, we wrote the application-specific portion of
our connector in Java, accessing the services of the Adapter Framework through
the Java connector library.

12.2.3 Developing the application-specific component

Proceed with connector development following this series of steps for the
application-specific component are:

1. Identify the application entities that the connector will make available to other
applications through the integration broker.

2. Create an ODA for ease of application-specific business object creation.
3. Create the required application-specific business objects.

When using the InterChange Server as the integration broker, identify or
create the generic business objects (GBOs) for use in the collaborations. We
detail our GBOs as part of our InterChange Server-specific implementation.

4. Define a connector base class for the application-specific component to
implement functions that initialize and terminate the connector.

5. Define a business object handler class and one or more business object
handlers to handle requests.

6. Define the mechanism to detect application events.

7. Implement a mechanism to support event subscriptions and event polling.
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Important: If is essential for each of these steps that you implement error

handling and correct logging and error messages for all of the connector
methods.

8. Build the connector.

9. Unit test the connector.

10.Configure the connector for use with the brokers.
11.Test and debug the connector with the broker.
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13

Adapter design and
environment

This chapter discusses design requirements and the environment for our test
scenario. It identifies the type of processing that our adapter is required to
perform and the business entities or objects that need to be accounted for to
enable integration.
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13.1 Understanding our scenario environment

When you begin adapter development, it is crucial to understand the design
requirements for integration. In our scenario, the company is a rental
management company that runs all of the operations for tenant maintenance
through a call center. Management wants to scale back call center operations
because they are proving to be costly.

Currently, the call center operators access each of the supporting applications
separately. This environment causes delays, potential inconsistencies, and
redundant data storage. The RedTenant application stores data regarding
tenants, as does the RedMaintenance application. As a result, apart from the
duplication of data, they have the potential problem of inconsistent data across
the two applications.

In the this environment, if the company’s own tradespeople cannot carry out the
work when maintenance requests are created, the call-center operators must
contact the external contracting company and then update the details in the
RedMaintenance application manually — a time-consuming and potentially
inconsistent method for updating data. The call center operators must then
contact the in-house maintenance teams and external contractors to update the
progress of maintenance requests.

Figure 13-1 illustrates the current environment.

o

In-house Maintenance

.« A

23

External Contractors

Call Center

Red Tenant Application

i

Tenants

Figure 13-1 Current call center environment
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13.1.1 The requirements

Management requires that the solution:
» Provide as much automation and synchronization as possible.

» Give the tenants the ability to query and request their own maintenance using
the Internet.

» Is extensible enough so that, at some point in the future, tenants can use
e-mail to request maintenance or to receive updates.

In addition, management also requests the following restrictions:
» The solution cannot altering existing applications.

» The solution must use an integration broker for any data modification,
enhancement, or semantic mediation.

The front-end application is the RedTenant application. With this browser-based
application, the call center operator can obtain details of a tenant and their
apartment. The tenant identifies themselves by their tenant ID. The call center
operator can check the status of any current requests and enter the details of any
newly created requests, based on the details from the RedMaintenance system.

The two applications were developed independently. The back-end is a
packaged application. The front-end was developed by a small software
company. The RedTenant application was developed in readiness for an
integration project and is messaging aware (that is, it sends and receives its
queries with queues). Prior to the integration project, a series of programs were
used to access the database in which all of the information for this application
was stored. The programs were written to format the data correctly for the
RedTenant queues.

In our scenario, the two applications will be integrated using a combination of
adapters and the WebSphere integration brokers.

The RedTenant application requires no modification other than a change of
queue destination, which sends the requests to the hub using an adapter for
processing. The application sends data through a JMS adapter to the Broker,
where the data is transformed from the business object data that is sent from the
front-end connector to the business object format that is required by the
back-end connector.

Because the back-end application has an exposed API, we use a custom
adapter which was built for the back-end application. This custom adapter
functions in a similar fashion to any other application adapter in the sense that it
is created specifically for use with this particular application using the exposed
API.
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Figure 13-2 illustrates the complete integration scenario for the company in our

scenario.
Red Tenant: Customer proprietary ¢ message modification Red Maintenance:
web application e enhancement Packaged property
Not to be modified e semantic mediation maintenance application
e logging ... Not to be modified
JMSConnector

(technology connector)
Redtenant

RMConnector
(request processing)

RM2Connector
(event processing)

Tenant ’/ I

mail  business decision logic
e human interaction.

Bl Connect (B2B)

[p——

|

External Contractor application(s) ‘

Figure 13-2 Complete integration solution

From this point, we begin the technical assessment for the feasibility of a
connector development project.

13.2 Examining the application environment

As documented in Chapter 1, “Adapter development” on page 3, you can use a
list of topics and questions to obtain an understanding of the aspects of an
application that affect connector development. Some of the key points about our
major application are as follows:

1. Operating system:

— Supports Java 1.3.2 or above and UDB
— Runs on a Windows platform
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2. Programming language:
— Application written in Java
3. Application execution architecture:

— Multi-threaded application using an RMI communications mechanism for
connectivity

4. Database Type:

— IBM DB2® UDB
— Relational

5. Distributed application:
— Is the application distributed across multiple servers?
Potentially, it will in the future. Currently, it does not.
— Is the application database distributed across multiple servers?
Potentially, it will in the future. Currently, it does not.
Early in the project planning phase, we need to determine what roles the
connector will perform for the application:
» Request processing
Update application data at the request of an integration broker.
» Event notification
Detect application events and send notification of events to the integration
broker.

To be bidirectional, the connector needs to support both event notification and
request processing. Our application does.

13.3 Examining the API

Ideally, an application provides an API that includes all of the following features:

» Support for CRUD operations at the object level
» Encapsulation of all of the application business logic
» Support for delta and after-image operations

The recommended approach to connector development is to use the API that the
application provides. The use of an API helps ensure that connector interactions
with the application abide by application business logic. In particular, a high-level
APl is usually designed to include support for the business logic in the
application. A low-level APl might bypass application business logic.
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As an example, a high-level API call to create a new record in a database table
might evaluate the input data against a range of values, or it might update
several associated tables as well as the specified table. Using SQL statements to
write directly to the database, on the other hand, might bypass the data
evaluation and related table updates performed by an API.

If no APl is provided, the application might allow its clients to access its database
directly using SQL statements. If you use SQL statements to update application
data, work closely with someone who knows the application well so that you can
be sure that your connector will not bypass application business logic. This
aspect of the application has a major impact on connector design because it
affects the amount of coding that the connector requires. The easiest application
for connector development is one that interacts with its database through a
high-level API. If the application provides a low-level API or has no API, the
connector will probably require more coding.

The following questions to ask about the API can help you decide if it is a good
candidate for an adapter:

1. Is there an existing mechanism that the connector can use to communicate
with the application?

Yes
2. Does the API allow access for CRUD operations?
Yes:

— Create, Retrieve, and Update are possible.
— Delete.

There is no physical delete. A delete request would result in the status of
cancelled or deleted only.

3. Does the API provide access to all attributes of a data entity?
No, some data entities are internal to the application.

4. Are there inconsistencies in the APl implementation?
No

5. Is the navigation to the CRUD functions the same regardless of the entity?
Yes

6. Describe the transaction behavior of the API.

Each Create, Update, or Delete operation operates within its own
transactional unit.

7. Does the API allow access to the application for event detection?
Yes
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8. Is the API suited for metadata design? APlIs that are forms-, table-, or
object-based are good candidates.

Yes. All APls are object-based.
9. Does the API enforce application business rules?
Yes. The API interacts at object level.

13.4 Designing application-specific business objects

Application-specific business objects (ASBOs) are the units of work that are
triggered within the application, created and processed by the connector, and
sent to the integration broker. A connector uses these business objects to export
data from its application to other applications and to import data from other
applications. The connector exposes all the information about an application
entity that is necessary to allow other applications to share the data. After the
connector makes the entity available to other applications, the integration broker
can route the data to any number of other applications through their connectors.

Designing the relationship between the connector and its supported ASBO is one
of the tasks of adapter development. ASBO design can generate requirements
for connector programming logic that must be integrated into the connector
development process. Therefore, business object and connector developers
must work together to develop specifications for the connector and its business
objects. The back-end application works with objects only, no direct database
access is allowed. We need to ensure that our business object definitions meet
the requirements for the application.

13.5 Conclusion

The back-end application is an excellent candidate for a metadata-driven
adapter. By using a series of connectors and a broker hub for all of your
connected applications, you are enabling more controlled automating and
synchronizing of data. You can also enable expansion of the solution to include
e-mail by simply adding an e-mail connector into the application, connector and
broker network.
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14

Object Discovery Agent

This chapter describes how to build the Object Discover Agent (ODA) for the
custom adapter.
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14.1 Developing the ODA

The ODA for this scenario is developed using WebSphere Studio.

14.1.1 Setting up the development environment

When you develop and test the ODA, specify the necessary *.jar files as follows:
1. Open the pop-up menu by clicking the right mouse button on your project.
2. Select Properties (Figure 14-1).
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Figure 14-1 Project properties
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The Java Build Path dialog box displays, as shown in Figure 14-2.
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Figure 14-2 Java Build Path dialog box

3. Select the Libraries tab and click Add External JARS. Specify the following

necessary .jar files in the \lib\ subdirectory:

— CwODK jar
— Xerces.jar
— Xrmi.jar

You also need the common*.jar file for they back-end application that the
ODA uses. This file is located at the IBM Redbooks Web site in the
SG246345 folder of the Additional Materials (see “Locating the Web material”

on page 887 for further information).
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14.1.2 Naming conventions for the ODA

Naming conventions provide a way to make your ODA code easier to locate and
identify. This list shows a suggested naming convention for an ODA:

ODA name srcDataNameODA

ODA package and class name com.ibm.oda.srcDataName.ODAname
ODA startup script start_ODAname

ODA library file ODAname.jar

ODA run-time directory ODA\srcDataName

Give each ODA a name that uniquely identifies it within the WebSphere business
integration system. By convention, an ODA name (ODAname) takes the following
form:

srcDataNameODA

The unique string, srcDataName, is a unique string that identifies the source data
or application that the ODA converts.

14.2 Implementing the ODA

This section discusses the steps in creating the ODA.

14.2.1 Extending the ODA base class

The ODKAgentBase?2 class, which is the ODA base class, includes methods for
initialization, setup, and termination of the ODA. To implement your ODA, extend
this ODA base class to create an ODA class.

To derive an ODA class, do the following:

1. Create the ODA class RedMaintenanceAgent that extends the
ODKAgentBase2 class.

2. Define your package name package, com.ibm.itso.rm.oda.RedHouse, in the
ODA class file.

3. Define import com.crossworlds.0DK.*; in the ODA class file to access the
methods of the ODK API. Also, define the other imports for your back-end
API.

4. Implement the abstract methods of the ODKAgentBase2 class for your ODA
class as shown in Table 14-1 on page 207.
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Table 14-1 Abstract ODKAgentBaseZ2 methods

Abstract ODKAgentBase2 method

Description

getAgentProperties()

This method performs the following tasks:

» Define the configuration properties
needed to initialize the ODA.

» Send the configuration properties in an
array to the Business Object Wizard.

getMetaData() Instantiate the AgentMetaData object that
contains the ODA’s metadata

init() Initialize the ODA

terminate() Perform cleanup

5. Implement the methods of the content-generation interface in the ODA class

as in Table 14-2.

Table 14-2 Content-generation interface

Content-generation Interface Methods

IGeneratesBoDefs getContentProtocol ()
getTreeNodes ()
generateBoDefs ()
getBoDefs ()

14.2.2 Obtaining the handle to the ODKUtility object
The ODKUility object provides the ODA code with access to the following:

» Objects in the memory of the ODA run-time, such as configuration properties

and business-object properties.

» Utility methods that provide tracing and display user-response dialog boxes.

Declare the handle to the ODKUTility object as global to the entire ODA class, so
all methods within this class can access the utility methods. Define a member
variable named m_utility in its ODA class and initialize it as follows:

ODKUtility m_utility = ODKUtility.getODKUtility();

14.2.3 Initializing the configuration-property array

The Business Object Wizard uses the configuration-property array,
getAgentProperties(). It returns to initialize the Configure Agent dialog box.
This dialog box displays all ODA configuration properties and allows users to
enter or change their values. The configuration-property array is an array of
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AgentProperty objects. The getAgentProperties() sends an array of
AgentProperty objects that describe the ODA configuration properties to the
Business Object Wizard.

To initialize the configuration-property array in getAgentProperties():

1. Instantiate an AgentProperty object for a configuration property, initializing it
with the appropriate property information.

2. Store the initialized AgentProperty object in the configuration-property array.
3. Return the initialized configuration-property array from the
getAgentProperties() method.

We need to display the host name or IP address of the back-end application in
the Business Object Wizard, in which users can specify it. Implement the
getAgentProperties() method as shown in Example 14-1.

Example 14-1 GetAgentProperties() method

public AgentProperty[] getAgentProperties() throws
com.crossworlds.0ODK.ODKException
{

AgentProperty aphost = new AgentProperty("Host",
AgentProperty.TYPE_STRING, "Host name or IP address of RedMaintenance
application", true, false, ODKConstant.SINGLE CARD, null, null);

AgentProperty[] props = new AgentProperty[] {aphost};

return props;

14.2.4 Initializing ODA metadata

208

After the Business Object Wizard calls the getAgentProperties() method, it calls
the getMetaData() method to initialize the ODA metadata. The getMetaData()
method is defined in the ODA base class, ODKAgentBase2, then inherited by the
ODA class. It returns an AgentMetaData object, which contains the ODA
metadata.

To initialize the ODA metadata, implement the getMetaData() method by doing
the following:

1. Create an instance of the AgentMetaData class, passing in a reference to the
ODA itself and an optional ODA version.

2. Return the initialized AgentMetaData object from the getMetaData() method.
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Example 14-2 shows the getMetaData() method for our scenario.

Example 14-2 getMetaData() method

public AgentMetaData getMetaData()
{
AgentMetaData amd = new AgentMetaData(this, "Red Maintenance
application ODA v. 0.0.1");
return amd;

}

14.2.5 Initializing the ODA startup

After the Business Object Wizard calls the ODA getMetaData() method, it calls
the init() method to begin initialization of the ODAstart. The init() method is
part of the low-level ODA base class, ODKAgentBase. It is inherited by the ODA
base class, ODKAgentBase2, then inherited in turn by the ODA class. This
method performs initialization steps for the ODA.

Implement the init() method, which performs the following tasks:

1. Retrieving all configuration properties into a Java hash table object by the
getAl1AgentProperties() method, defined in the ODKUsility class.

2. Retrieving the Host element from the hash table by the get () method that is
defined in the Java hash table class.

3. Getting the value that the user has specified for the configuration property
Host by the allValues member variable, defined in the AgentProperty class.

4. Getting the RMI interface object for our back-end application with the Host
value by the Naming.Tookup method.

5. Clearing m_generatedBOs vector by the clear method defined in the Java
vector class.

Example 14-3 shows the init () method.

Example 14-3 Init() method

public void init() throws com.crossworlds.0DK.ODKException

{

Hashtable h = m_utility.getAl1TAgentProperties();
AgentProperty prophost = (AgentProperty)h.get("Host");
String host = prophost.allValues[0].toString();
String name = "//" + host + "/rm";
try {
if (System.getSecurityManager() == null)
System.setSecurityManager(new RMISecurityManager());
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appl = (RMServerRMIInterface) Naming.lookup(name);
System.out.printIn("Found RMI application");
} catch (Exception e) {
e.printStackTrace();
}

m_generatedBOs.clear();

}

14.2.6 Choosing the ODA content protocol

An ODA can generate a particular content type using either of the content
protocols listed in Table 14-3.

Table 14-3 Content protocol

Content protocol | How to call the content-generation Implementation of content-generation

method method

On request Business Object Wizard explicitly calls | Method must generate content for the
the content-generation method to source nodes passed in its argument and
initiate content generation return the appropriate content to the

Business Object Wizard

Callback Business Object Wizard never Method throws an exception as it is never
explicitly calls the content-generation called directly. Actual generation of
method as the content generation is content is performed externally to the
intiated by the ODA for this content content-generation method, in a different
protocol method, class, or even process.

Example 14-4 shows the getContentProtocol () method.

Example 14-4 getContenProtocol () method

public Tong getContentProtocol (ContentType ct)
//B0 Designer must request the
business objects
if (ct == ContentType.BusinessObject) return
ODKConstant.CONTENT_PROTOCOL_ONREQUEST;
return -1;

}
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14.2.7 Generating source nodes

The Business Object Wizard calls the getTreeNodes () method to discover the
source nodes in the ODA data source and to create the source-node hierarchy.
The Business Object Wizard displays this information in the Select Source dialog
box. The getTreeNodes () method is part of the IGeneratesBoDefs interface,
which the ODA class must implement to support generation of business object
definitions.

The Business Object Wizard uses the tree-node array that getTreeNodes ()
returns to initialize the Select Source dialog box. This dialog box displays the
source-node hierarchy, allowing users to move through the source nodes
obtained from the data source and to select those for which the ODA generates
business object definitions.

The back-end API does not support the hierarchy of the data source and returns
only top-level data. Therefore, in our scenario, we implement only the top-level
nodes and do not implement expandable child nodes to search from the top node
in the Select Source dialog box.

The getTreeNodes () method:

1. Obtains the ODA implementation object of the back-end application by the
retrieveODA method that is provided by the back-end application.

2. Gets each element object of the data source by the getStructures method
that is provided by the back-end application.

3. Gets each component name of the element object by the elementAt method
that is defined in the Java vector class.

Creates each tree node object by the getTreeNodes () method in the ODK API
to show in the Select Source dialog box and to add it to Vector object by the
add method in Java vector class.

4. Creates the tree-node array of each tree node object created in the previous
steps by the getTreeNodes () method in the ODK API.

5. Returns the tree-node array.
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Example 14-5 shows the getTreeNodes () method.

Example 14-5 getTreeNodes() method

public TreeNode[] getTreeNodes(String parentNodePath, String searchPattern)
throws ODKException
{ //when no node path is
//specified, return the top
//node(s)

Vector nodes = new Vector(); //nodes are stored here

//adjust the pattern, consider

//just the first letter

if (searchPattern == null || searchPattern.length() == 0) searchPattern = "";

else searchPattern = new String(new char[] {searchPattern.charAt(0)});
try {
RMODAImplementation rmODAI = (RMODAImplementation)
appl.retrieveODA();
odaStuff = rmODAI.getStructures();
for (int i = 0; i < odaStuff.size(); i++) {
RMODADefintion rmODAD = (RMODADefintion) odaStuff.elementAt(i);
String compName = rmODAD.getComponentName();
TreeNode tn = //mark as generable only those
nodes that satisfy the age range
new TreeNode(compName, "Component",
true,
false, null,
ODKConstant.NODE_NATURE_NORMAL) ;
nodes.add(tn);
}
} catch (Exception e) {
e.printStackTrace();

}

TreeNode[] tna = new TreeNode[nodes.size()];
System.arraycopy(nodes.toArray(), 0, tna, 0, nodes.size());

return tna;

14.2.8 Generating business object definitions

After users have selected the source nodes in the Select Nodes dialog box, the
ODA is ready to generate content. The Business Object Wizard calls the
generateBoDefs () content-generation method to generate business object
definitions for the user-selected source nodes. The Business Object Wizard
sends the list of source nodes to the ODA. The goal of the business object
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definition generation process is to create a business object definition for each
selected source node.

If, during the content-generation process, the ODA requires additional
information, it can display the Business Object Properties dialog box and request
values for business-object properties. Implement this to add a business object
name prefix that is specified in the Business Object Property dialog box.

The generateBoDefs () method:

1. Creates the business-property array for the business object name prefix by
the AgentPropety method.

2. Calls the getB0SpecificProps() method in the ODK utility class to display the
business-object property for the business object name prefix.

3. Obtains a user-initialized value for the business-object property of the
business object name prefix by the getBOSpecificProperty method in the
ODK utility class.

4. Gets each node that is selected in Select Source dialog box by looping a
String array that is passed as a parameter.

5. Gets each node name, adding the business object prefix if the user-specified
prefix is in the Business Object Property dialog box. Creates a business
object with the name, including the prefix, using the BusObjDef method in the
ODK API.

6. Gets the back-end application data object that corresponds to the selected
node name by the elementAt method in a Java class Vector.

7. Gets a vector object for each field definition of the back-end application data
object by using the elementAt method in a Java class Vector.

8. Gets name, type, length, key, and required information of each field by using
the getFieldName, getFieldType, getFieldLength, isKey, and isRequired
methods that are provided by the back-end application.

9. Creates and sets the attribute object by the BusObjAttr and setter methods
in the ODK API.

10.Inserts each attribute object into the business object to generate by the
insertAttribute method in the ODK API.

11.Sets the application-specific information and supported verbs to the business
object by the setAppInfo and insertVerb methods in the ODK API.

12.Populates the m_generatedBOs vector with the generated business object
definitions.

13.Returns the content-metadata object that describes the generated content
with the generateBoDefs () method.
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Example 14-6 shows the generateBoDefs () method.

Example 14-6 generateBoDefs() method

public ContentMetaData generateBoDefs(String[] nodes) throws ODKException
{
AgentProperty agtProps[] = new AgentProperty[1];
agtProps[0] = new AgentProperty("Prefix", AgentProperty.TYPE_STRING,
"Prefix that should be applied to each business object name",
false, false, ODKConstant.SINGLE_CARD, null, null);
m_utility.getBOSpecificProps(agtProps, "For all the Tables selected");
AgentProperty propPrefix = m_utility.getBOSpecificProperty("Prefix");
RMODADefintion rmODAD = null;
for (int i = 0; 1 < nodes.length; i++)
{
String compName;
if (propPrefix.allValues != null && propPrefix.allValues[0] != null)
compName = propPrefix.allValues[0] + nodes[i];
else
compName = nodes[i];
BusObjDef bo = new BusObjDef (compName);
BusObjAttr attr;
for (int j = 0; j < odaStuff.size(); j++) {
rmODAD = (RMODADefintion) odaStuff.elementAt(j);
if (compName.compareTo(rmODAD.getComponentName()) == 0) {
break;
}

}
Vector rmFDV = rmODAD.getFieldDefinitions();
for (int j = 0; j < rmFDV.size(); j++) {
RMFieldDefintions rmFD = (RMFieldDefintions) rmFDV.elementAt(j);
String attrName = rmFD.getFieldName();
String attrType = rmFD.getFieldType();
if (attrType.compareTo(RMFieldDefinitionsConstants.TYPE_STRING) ==

0) {
attr = new BusObjAttr(attrName, BusObjAttrType.STRING,
BusObjAttrType.AttrTypes[BusObjAttrType.STRING]);
attr.setMaxLength(rmFD.getFieldLength());
} elseif (attrType.compareTo(RMFieldDefinitionsConstants.TYPE_INT)

attr = new BusObjAttr(attrName, BusObjAttrType.INTEGER,
BusObjAttrType.AttrTypes[BusObjAttrType.INTEGER]);
else if
(attrType.compareTo(RMFieldDefinitionsConstants.TYPE_BOOLEAN) == 0)
attr = new BusObjAttr(attrName, BusObjAttrType.BOOLEAN,
BusObjAttrType.AttrTypes[BusObjAttrType.BOOLEAN]);
else if
(attrType.compareTo(RMFieldDefinitionsConstants.TYPE_DOUBLE) == 0)
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attr = new BusObjAttr(attrName, BusObjAttrType.DOUBLE,
BusObjAttrType.AttrTypes[BusObjAttrType.DOUBLE]);
else if
(attrType.compareTo(RMFieldDefinitionsConstants.TYPE FLOAT) == 0)
attr = new BusObjAttr(attrName, BusObjAttrType.FLOAT,
BusObjAttrType.AttrTypes[BusObjAttrType.FLOAT]);
else
attr = new BusObjAttr(attrName, BusObjAttrType.STRING,
BusObjAttrType.AttrTypes[BusObjAttrType.STRING]);
attr.setIsKey(rmFD.isKey());
attr.setIsRequiredKey(rmFD.isRequired());
attr.setAppText("attr="+attrName);
bo.insertAttribute(attr);
}
bo.setAppInfo("obj="+compName);
bo.insertVerb("Create", "verb=Create");
bo.insertVerb("Update", "verb=Update");
bo.insertVerb("Retrieve", "verb=Retrieve");
bo.insertVerb("Delete", "verb=Delete");
bo.insertVerb("RetrieveByContent", "verb=RetrieveByContent");

m_generatedBOs.add(bo);
}

return new ContentMetaData(ContentType.BusinessObject, -1, 1);

14.2.9 Providing access to generated business object definitions

The generateBoDefs () method does not return the actual generated business
object definitions. For the Business Object Wizard to be able to access the
generated content, the ODA class must implement the content-retrieval method
for business object definitions. The Business Object Wizard uses the information
in the content-metadata object (which generateBoDefs () does return) to
determine whether to call the appropriate content-retrieval method. If
generateBoDefs () has successfully generated business objects, the Business
Object Wizard calls the getBoDefs () method to retrieve the generated business
object definitions.

For our ODA, the generateBoDefs () method populates the m_generatedBOs
vector with its generated business object definitions. Therefore, the getBoDef's ()
method retrieves the specified number of business object definitions from this
vector and copies them into its return array.
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Example 14-7 shows the getBoDefs() method for the ODA in our scenario.

Example 14-7 getBoDefs() method

public BusObjDef[] getBoDefs(long index) throws ODKException
{
BusObjDef[] bos = null;
if (index == ODKConstant.GET_ALL_OBJECTS)//were all BOs requested?
{
bos = new BusObjDef[m_generatedBOs.size()];
System.arraycopy(m_generatedBOs.toArray(), 0, bos, 0,
m_generatedBOs.size());
} else bos = new BusObjDef[]
{ (BusObjDef)m_generatedBOs.get((int)index)};
return bos;

}

Note: The source for the ODA in our scenario can be found in the Additional
Materials in the ODA jar file.

14.3 Testing the ODA

After you have written the application-specific component for the connector, you
must compile it into an executable format, its connector library.

To compile a Java connector:

1. Use a JDK 1.3.1 development environment.

2. Ensure that both of the following files are in the \lib\ subdirectory of the
product directory:

— crossworlds.jar
— WBIA jar

3. Include crossworlds.jar in the project path. Also, include in the project path
any application-specific .jar (Java archive) files that the application-specific
component requires.

4. Compile the connector source (.java) files into class (.class) files with the
Java compiler.

5. Create the Java connector’s library file, which is a .jar file containing the
compiled Java code.

After coding and compiling the ODA, you can test the ODA in the WebSphere
Studio Development environment.
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14.3.1 Setting up the test environment
To set up the test environment:
1. Select Run from the tool bar.
2. Select Debug, as shown in Figure 14-3.
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Figure 14-3 Select Debug menu
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3. Select Java Application in the Launch Configurations window and then

select New as shown in Figure 14-4.
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Figure 14-4 Launch Configurations window
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4.

name. In the Project field, specify your project. Enter

com.crossworlds.ODKInfrastructure.XRmiAgent in the Main class field

(Figure 14-5).
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Figure 14-5 Main class
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5. Enter the class name in the Program arguments field (Figure 14-6) as follows:

-TRedMaintenance -ccom.ibm.itso.rm.oda.RedHouse.RedMaintenanceAgent

4P Launch Configurations |

Create, manage, and run launch configurations

Launch Configurations:

s & Attach to a Running Proc

By Debug a Compiled Applic. -

Java Application @ man  ®= Arguments | il R I T} Classpath I Source 1 *@ Comman I
adapter
Mew_configuration
oda
odasample1
odatmp
RMTestODd
Java Bean | Applet

Mame: I oda

Program argurments:

-IRedMaintenance -ccom.ibm.itso.rm,oda, RedHouse  RedMaintenanceagent

L]

WM arguments:

-¥bootclasspathip: CiwebSphereICSijrellibtextiibmarb. jar
-Djava.security policy=c:\RedMaintenancelpolicy. bxt
-Duser home=C:\WebSphereICS

-k server

‘Working directory:
----- L WebSphere Application £

- wehsphere v5 Applicatic ) Local directory: I

(% Workspace: ] odaredboo FOWSE,

\_\_ N DN

V' Use default working directory

ey | Delste 1 Apply. | Revert |
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Figure 14-6 Arguments

6. Enter the following in the VM arguments field:

-Xbootclasspath/p:C:\WebSphereICS\jre\lib\ext\ibmorb.jar
-Djava.security.policy=c:\RedMaintenance\policy.txt
-Duser.home=C:\WebSpherelICS

Note: -Djava.security.policy=c:\RedMaintenance\policy.txt is necessary

only when you run the ODA from our scenario. C:\WebSpherelCS\ might
vary according to your Adapter Framework directory.

7. Select Debug to start.
The ODA is now running under WebSphere Studio. You can debug your ODA by

creating business objects as shown in 14.5, “Generating business objects using
the ODA” on page 225.

220 WebSphere Business Integration Adapters



14.4 Deploying the ODA

When the ODA is error- free, you are ready to deploy it.

14.4.1 Exporting the ODA

When you are ready to compile the ODA, it is compiled and exported as a .jar file
in WebSphere Studio Application Development.

To export the ODA:

1. Right-click the ODA package and select Export (Figure 14-7).

File Edit Source Refactor Mavigate Search Project

tﬁ: Java - WebSphere Studio Application Developer Integration Edition

Profile  Run

|

Window  Help

=33

|%-[@||8|s -%x-|oance | v/

g ¥

BE odaredboakl

| R ﬂ memingent.cl...l i ]RMConnecto.., | i ] start_engine... | J| RedMaintena. . | ] Armyage... X
-

3

=]
B
5@ Tew
B 5o Into
%I Open in Mew Window
W Open Type Hierarchy
35 2F m_utiliey Gt
— i e & odastuff Copy
----- @ generate Paste
@ gekagen! Delete
----- @ getBoDel Refactor
----- @ getConte
© getMetar __ImROrt...
----- @ getTreeh
""" o irit() Enterprise Services
@ terminate

Organize Imporks

{3 JRE_LIE - C:iwebspl
{5 C:iwebSpherelCSiit
[ ﬁh CiiRedMaintenance,
-l C:\webSphereICsit
i CriwebSphersICSyib
Backendapptrace.txl
=] RedMaintenancetrac
a8 odasamplel
B com.ibm.btodls, CDK:
=] Armyagentl.jav.

References

Declarations

Refresh

]

&8 Debug on Server,..
ja Run on Server...
dﬂ Prafile on Server..,
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epls
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Restore From Local History. ..
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w
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{

tatring [1 nedes)
ContentMetalbata cmd = super.generateBoDefs inodes)
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return cmd;
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'
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{
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Figure 14-7 Export
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2. Select JAR file and click Next, as shown in Figure 14-8.

Select

Package resources into a JAR file on the local file system )

=]

Select an export destination:

App Client JAR File
AR File

JHEE 1R file

l;'EExport Symptom Database
.DFiIe syskem

BIRAR file

:% Team Project Set
BwenR file

‘Q Web Service
Baip file

= Bach I Mext = I Eimishi

Figure 14-8 Select JAR file

Cancel
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3. Select the following (as shown in Figure 14-9):

— Export generated class files and resources
— Compress the contents of the JAR file

4. In the Select the export destination field, enter in a directory where you want

the .jar file to reside.
5. Click Finish.

JAR Export

JAR Package Specification
Define what resources to package into which 18R, ﬁ
|

Seleck the resources to expork: |Define what resources ko package inkol

O adaptersample1 O E] .dasspath

O bpecortainer_ejb O Bl .project

OGS bperematedeploy_eib O E] sackendapptrace. b=t
1= bpesoapchent O El RedMaintenancetrace. bxt

O& bpewebclient
O compensate_eib
D‘l‘# odajdbel

EG odaredhooki
D‘l‘# odasarnplel
&[] RedMaintenance

¥ Export generated class files and resources

[ Expart java source files and resourcest

Select the export destination;

JAR File: iD:'|,SG246345'|,5G246345'|,OD.C\'l,OD.C\RedMaintenance.jar j Browse. .. |

Options:
¥ Compress the contents of the JAR fils

[ overwrite existing files without warning

< Back ek = | Eirish I Zancel

Figure 14-9 Select export destination
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14.4.2 Creating the startup scripts

224

Example 14-8 includes a sample startup script for the ODA to run on Windows.

Note: If you are not using our sample for your adapter, change the following
for your ODA:

RedMaintenance
ODARedMaintenance
com.ibm.itso.rm.oda.RedHouse.RedMaintenanceAgent

You can also remove the .\common.jar file and
-Djava.rmi.server.codebase=file:/common.jar file, because they are necessary
for only our adapter and our back-end application.

Example 14-8 Startup script

REM @echo off

setlocal

REM about to call the shared env file to set the ORB and JRE properties
call "%CROSSWORLDS%"\bin\CWSharedEnv.bat

set AGENTNAME=RedMaintenance
set AGENT=.\ODARedMaintenance.jar;.\common.jar
set AGENTCLASS=com. ibm.itso.rm.oda.RedHouse.RedMaintenanceAgent

set
JCLASSES=%AGENT%; "%CROSSWORLDS%"\Tib\xrmi.jar;"%CROSSWORLDS%"\1ib\xerces.jar;"%
CROSSWORLDS%"\1ib\CwODK. jar

%CWJAVA% -Djava.rmi.server.codebase=file:/common.jar
-Djava.security.policy=policy.txt -Duser.home="%CROSSWORLDS%" -mx128m
-classpath %JCLASSES% com.crossworlds.ODKInfrastructure.XRmiAgent
-1%AGENTNAME% -c%AGENTCLASS%

endlocal
pause

To create a startup script:

1. Create a directory named RM under the directory
%CROSSWORLDS%\ODA.

2. In the directory, create a script named start_ ODARedMaintenance.bat (as
shown Example 14-8).
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3. Copy the following files that are provided by our back-end application into the
same directory:

— policy.txt
— common.jar

Note: These files are included in the Additional Materials.

4. Create a shortcut whose target is start_ ODARedMaintenance.bat.

5. Use the shortcut to start the ODA. If the ODA ends and there are errors,
check any errors and restart the ODA.

6. Leave the resulting window open for the next steps in the process.

14.5 Generating business objects using the ODA

You are now ready to generate some application business objects using the

ODA.
-— W N
File Edit View Tools window Help

N B

=l
+ °|—| Local Project

Figure 14-10 Business Object Designer

To generate business objects using the ODA:

1. Start the Business Object Designer. The shortcut to the Business Object
Designer can vary depending on which broker you are using, but it is in the
Development Tools.
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2. Select File — New Using ODA (Figure 14-11) to open the first window of the
Business Object Wizard.

& Business Dbject Designer
File Edit Wew Tools Window Help
Mew... Chrl+n =
Open From File. .. Chrl+I
Print Setup... Crl+Shift+P
Exit Alt+F4

Figure 14-11 ODA menu

3. Click Find Agents to find your ODA. If you have a large network of ODAs to
search through, it might be quicker to type in the name of the ODA that you
expect to run. Remember, you are using the ORB to find the Agents.

ousinss Obyect Wizard - Step L of - elegtAgent RIS

Press "Find Agents" to locate CDAs Located agents:
in your subnet (9.42.171 xxx). You
will be given an estimate of the time RedMaintenance [kalkil: S57037]

required to complete the operation
and a means to cancel the search

If you have an OD& that is running
on a maching outside subnet
942171 xxx press "Configure
Dizcovery" to include that machine
in the zearch.

Configure Discovery
Findd Agents

< | >l

Agent's name: To be discovered

Agent's host: I
Port: I

= Back | Mext = Cancel

Figure 14-12 Select Agent

226 WebSphere Business Integration Adapters



While the search is carried out, the message that is shown in Figure 14-13
displays.

0ODA Wizard

Discovering registered agents. This rmay take about 55 seconds.

Cancel

Figure 14-13 Discovering Agent

4. When the ODA is located, the window shown in Figure 14-14 displays. Select
the agent in the Located agents field and click Next.

Business Object Wizard - Step 1 of b - Select Agent - |EI|5|

Press "Find Agents" to locate ODAS Located agents:
in your subnet (942171 xxx). You
will be given an estimate of the time
required to complete the operation

and a means to cancel the search.

If you have an OO that is running
an & maching outzice subnet
942171 200 press "Configure
Dizcovery" to include that machine
inthe search.

Configure Dizcovery |
Find Agents l

Al Bl [l

Agent's name: RedMaintenance

Agert's host: I kalkHl
Fort: 57037

= Back I Mext = I Cancel

Figure 14-14 Located agent

Note: If the ODA is not found, check to see that it is running. Be careful
that you do not have multiple ODAs of the same name running on the
same subnet. Remember that the ORB is in use.
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5. Enter the required information in the Property and Value fields (Figure 14-15):
— Host name of the back-end application to which to connect.

— Atrace file.

— Required trace level. In our scenario, we chose five for maximum trace
information.

— Message file that contains the messages for the ODA.

Business Object Wizard - Step Z of 6 - Configure Age - x|
—Profiles
Current profile: I j
Save | [ty | Remowve |
Property Value Type Description
1 |Host kalki| String Host name or IP address of Rediai
2 | TraceFileName |RedMaintenancetrac |String Mame of the trace file
3 | Tracelevel 5 |Irrteger Trace level for the agert
4 |MezsageFie  |RedMaintenancefge |String |Mame of the error and meszage fil
Kl | 2
= Back I Mext = I Cancel |

Figure 14-15 Properties

6. Click Next.
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7. The components that were discovered from the back-end application display
(Figure 14-16). If you do not see these components, check your ODA settings
and check that the back-end application is running correctly.

Business Object Wizard - Step 3 of 6 - Select Source i ] |

From the tree belov, select the source nodes from which the ODA will generate business
object definttions. Click "Mext" to continue. | Use this ohisct instead I

Iaime Descrigtion
Component
Component

B Apartment Component

& Maintenance Component
R PartOrder Component

1] I | ¥]

= Back Mext = | Cancel |

Figure 14-16 Select nodes

8. Select the nodes from which the ODA will generate business objects. For our
scenario, we selected all of them.

9. Click Next.
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10.You are asked for confirmation, as shown in Figure 14-17. Click Next.

Business Object Wizard - Step 4 of 6 - Confirm Sourc i ] |
Buziness objects defintions are about to be generated for the source nodes summarized
below . Click "Mext" to start generating the business object definitions or click "Back" to
change your selection.

Iaime Descrigtion
------ iTenant Component ]
------- Worker Component A |
------- Apartment Component
------- Maintenance Component
------- PartOrder Component

4| N |

= Back 1 Mext = I Cancel |

Figure 14-17 Confirmation for generation
11.Enter any additional properties that are needed for the business object
generation (Figure 14-18 on page 231).

12.Enter a prefix for the business object names that are to be generated. We
selected RM_ as a prefix.

13.Click OK.

The business object definition generation begins.
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i BO Properties - For all the Tables selected x|

Property Value Type Description
1 Prefix RMJ String Prefix that should he applied to each b

al | o]

Figure 14-18 Business object Property

14.Save the business objects (Figure 14-19). Select Shutdown ODA
RedMaintenance and click Finish.

Business Object Wizard -Step b of 6 - Save b w =100 x|

Business ohject definitions were successfully created. You can savethemto a
praject, a file or hath.

[ Sawe a copy of the husines=s ohject definttions to & separate file

[T ©pen the nevw business ohigct defintions in separate window

[ Shutdown ODA RedMaintenance

= Back I Finizh I Cancel

Figure 14-19 Confirmation
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In the Business Object Designer, you see the newly created business object
definitions (as shown in Figure 14-20). The asterisk next to each business object

indicates that they are as yet unsaved.

Bl Business Dbject Designer

File Edit “iew Tools ‘window Help

=10l x|

teasE@x | s=|s (&

J

—

B

=
=-® Local Project
gy RM_Apartment *
: By RM_Maintenance *
o g2y RM_PartOrder *
gy RM_Tenant *
L gy RM_Worker *

Figure 14-20 Generated Business Objects

You can also see from the activity window of the back-end application that the
ODA has successfully contacted the application, as shown in Figure 14-21.

& 1750 Redmantenance popcaton———

=10l x|

Success

Feguest

Request Errar Information

| »

Figure 14-21 RetrieveODA

14.5.1 Completing the business objects

When an ODA discovers the application business objects, quite often what is
passed back is only part of the story of the application entities. The ODA can only
generate definitions based on what the application or database broadcasts to it.
In still another case, it might incorrectly report column attributes of a database
schema based on the way that it interacts with the database. Such is the case
with the ODA. The back-end application has told the ODA about the different
components that it contains, but it has not told you about the relationships that
exist between these components or the dependencies between them.
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Important: At this stage, you will need the assistance of someone who has a
detailed knowledge of the application itself. Do not skip this step.

It is crucial that the business object design be verified against the application
with which it is interacting.

This section provides information about the business objects that were
generated by the ODA. It then discusses what changes need to be made to the
business objects to allow our adapter to interact successfully with the API.

The business objects that are generated for the application objects are all correct
in terms of the supported verbs and the application object names for the
application-specific information, as shown in Figure 14-22.

General I Attributes I

Buginess Object Level Application-zpecific information;

Supported Werbs:

Mame '\_ | Application-specific information
1 |creste Jﬂbﬂ:reate
2 |Deete werb=Delets
3 |Retrieve |verE=Retrieve
4 RetrieveByContent |verb=RetrieveElyCorrterd
5 | Update verb=Update
5 |

Figure 14-22 General properties - Tenant

Figure 14-23 on page 234 shows the attributes that are generated by the ODA.
The application-specific information is correct in that the attribute names of the
application object have been generated correctly. You also see key fields and
mandatory fields reported.

However, you need to check whether this information is correct. The Apartmentid
is not a primary key of this object. More likely, it is a foreign key. Moreover, the
tenant business object has been discovered as a flat object with no relationships
to the other objects. This information is not accurate because the tenant
application object is a parent object which contains apartment and possibly
maintenance child objects. You will change this as you continue.
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Posz Mame Type Key |Foreign |Requi |Carding |Maximu | Default Application
1 1 Id Integer ™ r ™ attr=Id
2 12 |mame String r r r 100 attr=Plame
3 |z Apartmentid Integer Id I Id aftr=Apartmertid
4 |4 Etdail String I I I 100 attr=Ehdail
3 |5 |ObjectEventld String
B g r r r 255

Figure 14-23 Tenant business object

In Figure 14-24, the apartment business object appears to be an accurate
representation of the application object. It is a flat object with the ID as a key,
mandatory attribute.

General ] Attributes I
Pos e Type Key [Foreian Rﬁeﬂlﬂirlﬁd Cardina |Mal><imLi l Defaut | Application Specific

1 Integer ¥ W ¥ \ sttr=ld
2 |2 Apartmenttumber Integer - r I - attr=Apartmentumber
3 |3 AddressLinet String r - - i attr=AddressLinel
4 |4 Addresslinez String D | r B . 100 attr=Sddressline2
5 s AddressLines String B r r r 100 attr=AddressLlines
6 g AddressLined String r I I 100 attr=~AddressLlined
e PostCode String B I N 20 attr=PostCode
8 | |ohjectEventid e e
el r (m r | 255

Figure 14-24 Apartment business object

Figure 14-25 on page 235 shows that the maintenance business object also has
multiple keys flagged. This information, again, is not the case and must be
corrected. You need to modify the generated business objects to accurately
reflect the application view of the objects.
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General ] Attributes I

Pas MName Type Wey |Foreign |Redqui |Cardina (Maximu | Defaul Application Specific
1 1 Id Integer ¥ r ¥ attr=lcf
2 |2 Apartmentld Intecer = I = attr=Apartmentld
3 |3 |Tenantld Integer ¥ r ¥ sttr=Tenantid
4 |4 ProblemDescription String I I I 500 attr=ProklemDescription
5 |5 StatusDescription String I I I 500 attr=StatusDescription
E |s ExpectedCompletion | String I I I 285 attr=ExpectedCompletion
A ActualCompletion String I I I 285 B attr=ActualCompletion
8 |g |ObjectEventid String
9 Ig r r r 255

Figure 14-25 Maintenance business object

The apartment business object is correct as discovered (Figure 14-26). So you
can save this business object.

Pos Mame Type Key F-:I-reign Refquni Calr;dina ]M?Xim'-i Def?u“ | Application Specific Intormat
(R FE Integer ¥ r |~ Hl attr=ld
2 |2 Apartmenthumber Integer Il I I aftr=2partmenthumber
3 |z |addressLinet String cl o o | attr=AddressLinet
4 |4 AddressLine? String N I O r 100 aftr=AddressLine2
I AddressLines String I - I 100 aftr=AddressLines
6 |g AddressLined String ml I [ 100 aftr=AddressLined
T |7 |postcode String T O r 20 attr=PostCode
8 |8 |OhjectEventid String |
CR L 1 =l == 255

Figure 14-26 Correct apartment business object

Note: When you save each of the business objects, save a copy of the
business object to file. The schema files generated will be needed later,
depending on which integration broker you use.

The maintenance business object must be modified to reflect that it contains
foreign key values and column values which are contained in other business
objects. The application-specific information chfk reflects that the value for the
attribute of this child object is to be obtained from an attribute contained in the
parent object.
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As shown in Figure 14-27, the value for:

v

Apartmentld comes from the Apartmentld attribute of the RM_Tenant object
Tenantld comes from the ID attribute of the RM_tenant object

Pos Matme Type Mey Folreign RE'EI'-“ Calidina ME:’“"”UJ DEf?U“ | fpplication Specific Intormation
Id Integer ¥ r ¥ [attr=lct
2 Apartmentld Intecer I Id = attr=Apartmentic: chik=FM_Terant Ap
B Status String I I I 285 attr=Status
il Tenarthd Intecer I Id = attr=Tenartlt chik=R_Tenart ld
5 ProblemDescription String I I I 500 attr=ProklemDescription
B StatusDescription String I I I 500 attr=StatusDescription
v ExpectedCompletion | Date I I I |attr=ExpectenCompletion
B ActualCompletion Diate I I I Jﬂ=Ac’fualCompleﬂnn
=] ObjectEventld String
0 rlr r 255 - )

Figure 14-27 Correct maintenance business object
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When the adapter is performing a retrieve operation for all of the maintenance
records for a particular tenant, these values are passed to the application for the
search through the following steps:

1.

Modify the maintenance business object to add the application-specific
information to these attributes, as shown in Figure 14-27.

Modify the business object to reflect that the Apartmentld and Tenantld are
foreign keys.

Modify the business object to reflect that the dates in the object have a type of
date.

4. Remove the key value flags.

5. Save the business object.

As mentioned earlier, the tenant business object is a parent object of one
apartment and O - n maintenance objects. Reflect this by:

1.
2.
3.

Highlighting the row for ObjectEventld by clicking the far left number.
Right-clicking and selecting Insert Above.

In the Type column, selecting the RM_Apartment type from the drop-down
box.

4. Naming this Attribute RM_Apartment.
5. Setting the Cardinality to one (1).

Only one occurance of this child object is allowed. Each tenant has only one
apartment record.
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Repeating these steps for the RM_Maintenance, setting the Cardinality to N.

For an apartment, there might be multiple maintenance records.

7. Set the Foreign Key flag on for the Apartmentld attribute.

8. Update the application-specific information to indicate that this attribute is part
of a foreign key, with the foreign key attribute being RM_Apartment.ld.

Save this business object as shown in Figure 14-28.

Feneral l Attributes I

Pos Mame Type Key |Foreign RECIIL'” Card M‘?Ximli De App Spec Info

1 I Integer I I I aftr=Id

2 Mame String I I I 100 aftr=rame

3 Apartmentid Integer I I=d I ] aftr=2partmentld: fhey=RM_~partment Id
4 |Emai String rlr r 100 atr=Ebai \

5 A RM_Apartment RM_&partment I I I 1

B H RM_Maintenance  |RM_haintenance I I I ] ___ hd |

7 | ObjectEvertid String | |

g r | r r |255 |

Figure 14-28 Correct tenant business object

If you expand the child objects within the parent object, you can see the correct
hierachical structure of the tenant object with all of the keys and foreign keys set
correctly, as shown in Figure 14-29 on page 238.
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Mame Type ey |Foreion |Redqui |Cardina (Maximu | Defaul Spplicati

el Intecer = I = attr=ld

Mame String I I I 100 sttr=ame

Apartmentld Intecer I Id I attr=Apartmentl

Etdail String I I I 100 attr=Email

B RM_Apartment Rb_Apartmert I Il I 1
el Inteqer = Il = attr=ld
Apartmenttumber | Intecer I Il I attr=Apartment
AddressLine String I Il I 100 attr=AddressLin
AddressLine? String I Il I 100 attr=AddressLin
AddressLines String I Il I 100 attr=AddressLin
AddressLined String I Il = 100 attr=AddressLin
PostCoce String I Il d 20 sttr=PostCode
ObjectEventld String
B RM_Maintenance  |RM_Mairtenance I Il [J M

el Inteqer = - I~ attr=ld
Apartmentld Inteqer I 2 = attr=Apartmentl
Status String d Il [ 285 attr=Status
Tenarthd Inteqer I I = attr=Tenantl o
ProblemDescription| String || - I 500 attr=ProklemDe:
StatusDescription | String || Il O 500 attr=StatusDesqg
ExpectedCompletio| String I Il I 255 attr=Expecteds
ActualCompletion | String || - I 285 attr=ActualCom,
ObjectEvent!d String

ObjectEventid String

r | ] r 255
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Initializing and terminating
the adapter agent

This chapter outlines the initialization and termination processing that we need
for successful start up and shutdown of our adapter. This includes establishing
connectivity to the back-end application.
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15.1 Extending the connector base class

The CWConnectorAgent class includes methods for startup, subscription
checking, business object subscription delivery, and shutdown. To implement
your own connector, extend this connector base class to create the connector
class.

To derive the connector class:

1.

Create the connector class, RMAgent, that extends the CWConnectorAgent
class.

Define the package name package, com.ibm.itso.RedHouse.RM.Adapter, in
the connector class file.

Define the following imports in the connector class file to access methods of
the ADK API:

a. Import com.crossworlds.cwconnectorapi.*;
b. Import com.crossworlds.cwconnectorapi.exceptions.*;
c. Import com.crossworlds.cwconnectorapi.CWConnectorAgent;

Define the following imports in the connector class file to access methods of
the back-end API:

a. Import com.ibm.itso.rm.common.RMCallbackRMIImplementation;
b. Import com.ibm.itso.rm.common.RMDatalnterface;

c. Import com.ibm.itso.rm.common.RMRMIRegisterException;

d. Import com.ibm.itso.rm.common.RMServerRMIInterface;

Implement the methods shown in Table 15-1 of the CWConnectorAgent class
for the connector class.

Table 15-1 CW~ConnectorAgent methods

Method Description

agentInit() Initializes the adapters application-specific
component

getVersion() Returns the version of the connector

getconnectorBOHandlerForB0() Sets up one or more business object handlers

getEventStore Obtains the event store object for the adapter

terminate() Performs cleanup tasks upon termination
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15.2 Initializing the adapter agent

To begin initialization, the adapter framework calls the initialization method,
agentInit(), in the connector base class, CWConnectorAgent. This method
performs initialization steps for the connector’s application-specific component.
For the connector implementation, perform the following tasks in the agentInit()
method:

1. Retrieve connector configuration properties.
2. Establish a connection to the application.
3. Check the connector version.

15.2.1 Retrieving connector configuration properties

The first thing your initialization method needs to do is retrieve and validate the
connector configuration properties. Use the getConfigProp() method to obtain
the value of a connector configuration property. When the value is obtained,
validate that the following is true:

» If the property value is not set, your adapter can set a default value for
optional properties. For required properties, your adapter raises a
PropertyNotSetException.

» If the property value is set, verify that it contains a valid entry. If it does not,
then either default the value for optional properties or raise an exception of
type PropertyNotSetException for required properties.

We created the additional methods in Table 15-2 to:

» Make the agentInit() method easier to read.

» Simplify retrieval and validation of connector configuration properties in our
connector.

Table 15-2 Additional methods

Method Description

initalizeProperties() Initializes all properties, raising a
PropertyNotSetException if any errors occur.

getIntProperty(String propertyName) Generically retrieves an int property and validates that the
value is a valid int.

getStringProperty(String propertyName) | Generically retrieves a string property and validates that
the value is not blank or null.

getStringProperty(String propertyName, | Generically retrieves a string property and validates that
String defaultValue) the value is not blank or null. If the property is not set, the
default value will be returned instead of an exception.
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Example 15-1 shows the initializeProperties() method.

Example 15-1 initializeProperties

private void initializeProperties() throws PropertyNotSetException
{
RMLogger.trace(
CWConnectorUtil.LEVEL4,
"Entering RMAgent.initializeProperties");

// get configuration properties

// To-Do

// connectionURL

// ApplicationUserID

// ApplicationPassword

// event info - hierarchical property?

// event table bo name

// archive table bo name

// connector id (for event table)

// ReconnectOnConnectionLoss - do not use for ICS implementations
// - to be used to try to regain connection to the application if
// connection is lost instead of terminating adapter

// NumberOfReconnectAttempts

// - number of retries to be attempted before terminating adapter

maxConn = getIntProperty("MaxConnection");
host = getStringProperty("ApplicationHost");
registeredName = getStringProperty("ApplicationRegisteredName");

try
{
// Note: If this property does not exist we default to false to allow
the adapter to start.
callbackPrimary = getStringProperty("CallbackPrimary");
} catch (PropertyNotSetException e)
{
// default to false
callbackPrimary = "false";

}

RMLogger.trace(
CWConnectorUtil.LEVELS,
"initializeProperties: Connector properties initialized
successftully");
RMLogger.trace(
CWConnectorUtil.LEVEL4,
"Exiting RMAgent.initializeProperties");
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Example 15-2 shows the getIntProperty(String propertyName) method.

Example 15-2 getintProperty(String propertyName)

private int getIntProperty(String propertyName)
throws PropertyNotSetException
{
RMLogger.trace(
CWConnectorUtil.LEVEL4,
"Exiting RMAgent.getIntProperty");
int iProperty = 0;
String property = CWConnectorUtil.getConfigProp(propertyName);
if (property == null || property.length() == 0)
{
RMLogger.1ogMsg (30600, CWConnectorUtil.XRD_ERROR, propertyName);
PropertyNotSetException p = new PropertyNotSetException();
p.setStatus(CWConnectorConstant.FAIL);
throw p;

try

{
iProperty = (new Integer(property)).intValue();

} catch (NumberFormatException ne)

{
RMLogger.1ogMsg (30600, CWConnectorUtil.XRD_ERROR, propertyName);
RMLogger.trace(

CWConnectorUtil.LEVELS,

"getIntProptery: Exception is : " + ne.toString());
PropertyNotSetException p = new PropertyNotSetException();
p.setStatus(CWConnectorConstant.FAIL);
throw p;

}

RMLogger.trace(
CWConnectorUtil.LEVELS,
"getIntProptery: Retrieved property:
+ propertyName
+ n = n
+ iProperty);
RMLogger.trace(CWConnectorUtil.LEVEL4, "Exiting RMAgent.getIntPropery");

return iProperty;
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Example 15-3 shows the getStringProperty(String propertyName) method.

Example 15-3 getStringProperty(String propertyName)

private String getStringProperty(String propertyName)
throws PropertyNotSetException
{

RMLogger.trace(
CWConnectorUtil.LEVEL4,
"Exiting RMAgent.getStringProperty");

String property = CWConnectorUtil.getConfigProp(propertyName);

if (property == null || property.length() == 0)

{
RMLogger.1ogMsg (30601, CWConnectorUtil.XRD_ERROR, propertyName);
PropertyNotSetException p = new PropertyNotSetException();
p.setStatus(CWConnectorConstant.FAIL);
throw p;

}

RMLogger.trace(
CWConnectorUtil.LEVELS,
"getStringProptery: Retrieved property: "
+ propertyName
+ n = n
+ property);
RMLogger.trace(
CWConnectorUtil.LEVEL4,
"Exiting RMAgent.getStringPropery");

return property;
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Example 15-4 shows the getStringProperty(String propertyName, String
defaultValue) method.

Example 15-4 getStringProperty(String propertyName, String defaultValue)

private String getStringProperty(String propertyName, String defaultValue)

{
String property = null;

RMLogger.trace(

CWConnectorUtil.LEVEL4,

"Entering RMAgent.getStringProperty(Default)");
property = CWConnectorUtil.getConfigProp(propertyName);
if (property == null || property.length() == 0)

{
property = defaultValue;
RMLogger.trace(
CWConnectorUtil.LEVELS,
"Defaulted property: " + propertyName + " = " + property);
}

RMLogger.trace(

CWConnectorUtil.LEVELS,

"Retrieved property: " + propertyName + " = " + property);
RMLogger.trace(

CWConnectorUtil.LEVEL4,

"Exiting RMAgent.getStringPropery(Default)");

return property;

15.2.2 Establishing a connection to the application

The main task of the agentInit() initialization method is to establish a
connection to the application. It executes successfully if the connector succeeds
in opening a connection. If the connector cannot open a connection, the
initialization method must throw the ConnectionFailureExceptionto indicate the
cause of the failure. The connector might also need to log into the application. If
this log on attempt fails, the initialization method must throw the
LogonFailedException to indicate the cause of the failure.

Our connector implementation uses a connection pool, RMConnectionPool
class, to use one or more connections to the application based on the value of a
configuration property. We also created a method, connectToRedMaintenance(),
to make the agentInit() method easier to read.
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Example 15-5 shows the RMConnectionPool class.

Example 15-5 RMConnectionPool class

package com.ibm.itso.RedHouse.RM.Adapter;

import com.crossworlds.cwconnectorapi.*;
import com.crossworlds.cwconnectorapi.exceptions.*;

import java.net.MalformedURLException;
import java.rmi.Naming;

import java.rmi.NotBoundException;
import java.rmi.RemoteException;
import java.util.Vector;

import com.ibm.itso.rm.common.RMServerRMIInterface;

public class RMConnectionPool

{
private Vector inUseVector;
private Vector freeVector;
private int maxConn;
private String host;
private String registeredName;

/**
* Constructor for RMConnectionPool.
* @param sHost
* @param sRegName
* @param iMaxConn
*/
public RMConnectionPool (String sHost, String sRegName, int iMaxConn)
{
super();
RMLogger.trace(CWConnectorUtil.LEVEL4, "Entering RMConnectionPool");
host = sHost;
registeredName = getRegisteredName(sHost, sRegName);
maxConn = iMaxConn;

inUseVector = new Vector();
freeVector = new Vector();
RMLogger.trace(CWConnectorUtil.LEVEL4, "Exiting RMConnectionPool");

/**

Method getRegisteredName.
@param sHost

@param sRegName

@return String

* % X X
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*/

private String getRegisteredName(String sHost, String sRegName)

{
RMLogger.trace(CWConnectorUtil.LEVEL4, "Entering RMConnectionPool.getRegisteredName");
String name = "//" + sHost + "/" + sRegName;

RMLogger.trace(CWConnectorUtil.LEVEL4, "Exiting RMConnectionPool.getRegisteredName");

return name;

/**

* Method getConnection.

* @return RMServerRMIInterface

*/

public synchronized RMServerRMIInterface getConnection() throws ConnectionFailureException

{
RMLogger.trace(CWConnectorUtil.LEVEL4, "Entering RMConnectionPool.getConnection");
RMServerRMIInterface connection = null;

// check if maximum connections are in use
while(inUseVector.size() == maxConn)
{
try
{ // wait until a connection frees up
wait();
} catch(InterruptedException ie)
{
CWConnectorExceptionObject cwExObject = new CWConnectorExceptionObject();
String logMessage = RMLogger.generateMsg(CWConnectorUtil.LEVEL1, 40100,
CWConnectorUtil.XRD_FATAL);

RMLogger.logMsg(CWConnectorUtil.XRD_FATAL, TogMessage);
cwExObject.setMsg(logMessage);
cwExObject.setStatus (CWConnectorConstant.FAIL);

throw new ConnectionFailureException(cwExObject);
}
}

// make one more check before obtaining a connection, in case another thread has
// already obtained one
if(inUseVector.size() < maxConn)
{
// check if a new connection needs to be obtained to fill the connection pool
// to maximum capacity
if(freeVector.iskEmpty())
{

// obtain a new connection
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try
{
connection = (RMServerRMIInterface) Naming.lookup(registeredName);
} catch (Exception me)
{

CWConnectorExceptionObject cwExObject = new CWConnectorExceptionObject();

String logMessage = RMLogger.generateMsg(CWConnectorUtil.LEVEL1, 40100,
CWConnectorUti1.XRD_FATAL, me.toString());

RMLogger.logMsg(CWConnectorUtil.XRD_FATAL, TogMessage);
cwExObject.setMsg(TogMessage) ;
cwExObject.setStatus (CWConnectorConstant.FAIL);

throw new ConnectionFailureException(cwExObject);

}

inUseVector.addETement (connection);
RMLogger.trace(CWConnectorUtil.LEVEL5, "getConnection: Connection obtained",
CWConnectorUti1.XRD_TRACE);

Integer count = new Integer(inUseVector.size());
RMLogger.trace(CWConnectorUtil.LEVEL5, "getConnection: Number of connections in
use: {" + count + "}", CWConnectorUtil.XRD_TRACE);
RMLogger.trace(CWConnectorUtil.LEVEL4, "Exiting RMConnectionPool.getConnection");
return connection;
}// if(freeVector.isEmpty())
else
{
// obtain a connection from the connection pool
RMServerRMIInterface connectionl =
(RMServerRMIInterface) freeVector.firstElement();
inUseVector.addElement (connectionl);
if(!freeVector.removeElement (connectionl))
{
// unable to remove connection from freeVector list
RMLogger.trace(CWConnectorUtil.LEVEL5, "getConnection: WARNING! Unable to
remove connection from freeVector 1ist.", CWConnectorUtil.XRD_TRACE);
}
RMLogger.trace(CWConnectorUtil.LEVEL5, "getConnection: Connection obtained",
CWConnectorUtil.XRD_TRACE);

Integer count = new Integer(inUseVector.size());

RMLogger.trace(CWConnectorUtil.LEVEL5, "getConnection: Number of connections in
use: {" + count + "}", CWConnectorUtil.XRD_TRACE);

RMLogger.trace(CWConnectorUtil.LEVEL4, "Exiting RMConnectionPool.getConnection");

return connectionl;

}

}// if(inUseVector.size() < maxConn)
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else

{
// no connection available!
RMLogger.trace(CWConnectorUtil.LEVEL5, "getConnection: No connections available.",

CWConnectorUtil.XRD_TRACE);

RMLogger.trace(CWConnectorUtil.LEVEL4, "Exiting RMConnectionPool.getConnection");
return null;

}

} // getConnection

/**
* Method releaseConnection.
* @param connectionl
*/
public synchronized void releaseConnection(RMServerRMIInterface connectionl)
{
RMLogger.trace(CWConnectorUtil.LEVEL4, "Entering RMConnectionPool.releaseConnection");
// Add current connection to the freeVector connection pool
freeVector.addETement (connectionl);
// Remove current connection from the inUseVector connection pool
if(!inUseVector.removeElement (connectionl))
{
// unable to remove connection from inUseVector list
RMLogger.trace(CWConnectorUtil.LEVEL5, "releaseConnection: WARNING! Unable to remove
connection from inUseVector 1ist.", CWConnectorUtil.XRD_TRACE);
}
// send a notify request to current threads that are waiting for a connection to free up
notify();
RMLogger.trace(CWConnectorUtil.LEVEL4, "Exiting RMConnectionPool.releaseConnection");

return;
}// releaseConnection

/‘k‘k

* Method closeConnection.

* @param connectionl

*/

public synchronized void closeConnection(RMServerRMIInterface connectionl)

{

RMLogger.trace(CWConnectorUtil.LEVEL4, "Entering RMConnectionPool.closeConnection");
// close current connection either because there is a problem with the
// current connection or because the connector is shutting down.

// don't add this connection to the free vector list
if(!inUseVector.removeElement (connectionl))

{

// unable to remove connection from inUseVector list
RMLogger.trace(CWConnectorUtil.LEVEL5, "closeConnection: WARNING! Unable to
remove connection from inUseVector 1ist.", CWConnectorUtil.XRD_TRACE);
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/**

}

}
notify();
RMLogger.trace(CWConnectorUtil.LEVEL4, "Exiting RMConnectionPool.closeConnection");

return;

* Method cleanup.

*/

public void cleanup()

{

RMLogger.trace(CWConnectorUtil.LEVEL4, "Entering RMConnectionPool.cleanup");

// close free connections

for(int i=0; i<freeVector.size(); i++)

{
RMServerRMIInterface connectionl = (RMServerRMIInterface)freeVector.elementAt(i);
connectionl = null;

}

// close connections in use

for(int i=0; i<inUseVector.size(); i++)

{
RMServerRMIInterface connectionl = (RMServerRMIInterface)inUseVector.elementAt(i);
connectionl = null;

}

RMLogger.trace(CWConnectorUtil.LEVEL4, "Exiting RMConnectionPool.cleanup");

return;

}// cleanup
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Example 15-6 shows the connectToRedMaintenance() method.

Example 15-6 connectoToRedMaintenance

/*k*k
* Method connectToRedMaintenance.
*/
private void connectToRedMaintenance() throws ConnectionFailureException
{
RMLogger.trace(
CWConnectorUtil.LEVEL4,
"Entering RMAgent.connectToRedMaintenance");

// Initialize security manager
if (System.getSecurityManager() == null)
System.setSecurityManager(new RMISecurityManager());

// establish connection to the application using connection pooling
connPool = new RMConnectionPool (host, registeredName, maxConn);

// test connection to ensure application is active
RMServerRMIInterface connection = connPool.getConnection();
if (connection == null)
{
CWConnectorExceptionObject cwExObject =
new CWConnectorExceptionObject();

String logMessage =
RMLogger.generateMsg (
CWConnectorUtil.LEVELI,
30300,
CWConnectorUtil.XRD_FATAL);

RMLogger.logMsg(CWConnectorUtil.XRD_FATAL, TogMessage);
cwExObject.setMsg(1ogMessage);
cwExObject.setStatus (CWConnectorConstant.FAIL);

throw new ConnectionFailureException(cwExObject);
}
// release connection used for test purposes
connPool.releaseConnection(connection);

RMLogger.trace(

CWConnectorUtil.LEVELS,

"connectToRedMaintenance: Connection pool initialized");
RMLogger.trace(

CWConnectorUtil.LEVEL4,

"Exiting RMAgent.connectToRedMaintenance");

Chapter 15. Initializing and terminating the adapter agent 251



15.2.3 Checking the connector version
The getVersion() method returns the version of the adapter. It is called in both
of the following contexts:
» The initialization method calls getVersion() to check the connector version.

» The adapter framework calls the getVersion() method when it needs to get a
version for the adapter.

Example 15-7 shows the getVersion() method.

Example 15-7 getVersion
/ **

* @see AppSide_Connector.ConnectorInterface#getVersion()
*/

public String getVersion()

{

RMLogger.trace(CWConnectorUtil.LEVEL4, "Entering RMAgent.getVersion");

// check application version if possible
// To-Do

// return connector version
RMLogger.trace(
CWConnectorUtil.LEVELI,
"getVersion: Connector version is " + connectorVersion);

RMLogger.trace(CWConnectorUtil.LEVEL4, "Exiting RMAgent.getVersion");
return connectorVersion;

15.2.4 Terminating the adapter agent

The Adapter Framework calls the terminate() method when the connector is
shutting down. In your implementation of this method, it is good practice to free
all the memory and log off from the application. You must implement this method
for the adapter. Your implementation needs to perform the following tasks:

» Close connection(s) to the application
» Clean up any global variables
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Important: Do not program your adapter agent to call the terminate ()
method directly to shut down the adapter. Doing so could cause the Adapter
Framework to be unaware that the agent has terminated, potentially resulting
in hanging threads and events waiting for a response that will never come.

Instead of calling the terminate () method directly, your adapter needs to
return the appropriate status or exception to the Adapter Framework, resulting
in the Adapter Framework shutting down the adapter agent correctly.

Example 15-8 shows the terminate() method.

Example 15-8 terminate()

/**

* @see AppSide_Connector.ConnectorInterface#terminate()

public int terminate()

{

RMLogger.trace(CWConnectorUtil.LEVEL4, "Entering RMAgent.terminate");
int status = CWConnectorConstant.SUCCEED;

// close connection(s) to the application
RMLogger.trace(

CWConnectorUtil.LEVELS,

"terminate: Closing all connections");
connPool.cleanup();
RMLogger.trace(

CWConnectorUtil.LEVELS,

"terminate: Connections closed.");

// clean up any global variables
// To-Do
connPool = null;

RMLogger.trace(CWConnectorUtil.LEVEL4, "Exiting RMAgent.terminate");
return status;
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16

Implementing a business
object handler

This chapter explains how we implement a business object handler for our
custom connector. It also provides details concerning how we use the Java API
of the WebSphere Business Integration Adapter library in the development of our
custom business object handler.

Creating a business object handler involves the following steps:

» Extending the Java business-object-handler base class.
» Implementing the doVerbFor() method.
» Performing the verb operation.
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16.1 Extending the business-object-handler base class

In the Java connector library, the base class for a business object handler is
named CWConnectorBOHandler. The CWConnectorBOHandler class provides
methods for defining and accessing a business object handler. To implement
your own business object handler, extend this business-object-handler base
class to create your own business-object-handler class.

To derive a business-object-handler class for a Java connector, do the following:

1. Create a class that extends the CWConnectorBOHandler class, and name
this class as follows:

connectorNameBOHandler. java

Let connectorName uniquely identify the application or technology with which
the connector communicates. For example, to create a business object
handler for the RedMaintenance application, create a business object handler
class called RMBOHandler. If your connector design implements multiple
business object handlers, include the name of the business objects in the
name of the business object handler class.

2. Implement the doVerbFor() method to define the behavior of the business
object handler.

The following example shows the basic structure of our class:

Example 16-1 Basic structure of the out custom business object

public class RMBOHandler extends CWConnectorBOHandler {
public int doVerbFor(CWConnectorBusObj bo)
throws ConnectionFailureException, VerbProcessingFailedException {

}

16.2 Implementing the doVerbFor() method

256

The doVerbFor () method provides the functionality for the business object
handler. When the Adapter Framework receives a request business object, it
calls the doVerbFor () method for the appropriate business object handler to
perform the action of this verb. For a Java connector, the
CWConnectorBOHandler class defines the doVerbFor() method in which you
define the verb processing.

However, the actual doVerbFor () method that the Adapter Framework invokes is
the low-level version, which the CWConnectorBOHandler class inherits from the
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BOHandlerBase class of the low-level Java connector library. This low-level
doVerbFor() method calls the user-implemented doVerbFor() method.
Therefore, as part of the business-object-handler class (an extension of
CWConnectorBOHandler), you must provide an implementation of the
doVerbFor() method.

The business object handler:

1. Receives business objects from the Adapter Framework.
2. Processes each business object based on the active verb.
3. Sends requests for operations to the application.

4. Returns status to the Adapter Framework.

Note: Java connectors must be thread-safe. For Java connectors, the Adapter
Framework uses separate threads to call into the doVerbFor () method.

Important: If the business integration system uses InterChange Server and

collaborations are coded to be multi-threaded, the Adapter Framework might
call into the doVerbFor() method with multiple threads representing request

processing.

16.2.1 Obtaining the active verb

To determine which actions to take, the doVerbFor() method must first retrieve
the verb from the business object that it receives as an argument. This incoming
business object is called the request business object. The verb that this business
object contains is the active verb, which must be one of the verbs that the
business object definition supports.

Obtaining the active verb from the request business object generally involves the
following steps:
1. Verifying that the request business object is valid.

Before the connector calls the getVerb () method, it verifies that the incoming
request business object is not null. The incoming business object is passed
into the doVerbFor() method as a CWConnectorBusObj object.

2. Obtaining the active verb with the getVerb() method.

After the request business object is validated, you can use the getVerb()
method that is inherited from the CWConnectorBusObj class to obtain the
active verb from this business object.
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3. Verifying that the active verb is valid.

When the connector has obtained the active verb, it verifies that this verb is
neither null nor empty. If either the request business object or the active verb
is invalid, the connector does not continue with verb processing. Instead, it
takes the following steps:

a. Logging an error message to the log destination to indicate the cause of
the verb-processing error.

b. Instantiating an exception-detail object to hold the exception information.
c. Setting the status information within an exception-detail object:
* Setting a message to indicate the cause of the verb-processing failure.

¢ Setting the status to the FAIL outcome status, which the Adapter
Framework includes in its response to the integration broker.

d. Throwing a VerbProcessingFailureException exception.

The doVerbFor() uses the VerbProcessingFailureException to tell the
Adapter Framework that a verb-processing error has occurred. This
exception object contains the exception-detail object that was initialized in
step 2 on page 257.

When the low-level doVerbFor() method catches this exception object, it
copies the message and status from the exception-detail object into the
return-status descriptor. The doVerbFor() method returns it to the Adapter
Framework, which in turn returns it to the integration broker.

Example 16-2 on page 259 contains a fragment of the doVerbFor () method that
obtains the active verb with the doVerbFor () method. This code uses the try and
catch statements to ensure that the request business object and its active verb
are not null. If either of these conditions exists, the code fragment throws the
VerbProcessingFailedException exception, which the Adapter Framework
catches.

16.2.2 Verifying the connection before processing the verb

258

When the agentInit() method in the connector class initializes the
application-specific component, one of its most common tasks is to establish a
connection to the application. The verb processing that doVerbFor() performs
requires access to the application. Therefore, before the doVerbFor() method
begins processing the verb, it verifies that the connector is still connected to the
application. The way to perform this verification is application-specific.

A good design practice is to code the connector application-specific component
to shut down whenever the connection to the application is lost. If the connection
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has been lost, the connector does not continue with verb processing. Instead, it
takes the following steps to notify the Adapter Framework of the lost connection:

1. Logs an error message to the log destination to indicate the cause of the

error.

The connector logs a fatal error message so that e-mail notification is
triggered if the LogAtinterchangeEnd connector configuration property is set
to True.

. Sets the exception-detail object with:
— A message to indicate the cause of the connection failure.

— The status of the APPRESPONSETIMEOUT outcome status, which the
Adapter Framework includes in its response to the integration broker.

. Throws a ConnectionFailureException exception, which the doVerbFor()
method uses to tell the Adapter Framework that a verb-processing cannot
continue because the connection to the application has been lost. This
exception object contains the exception-detail object we initialized in step 2.

When the low-level doVerbFor () method catches this exception object, it
copies the message and status from the exception-detail object into the
return-status descriptor that it returns to the Adapter Framework. If you have
not set the status in the ConnectionFailureException exception-detail object,
the Adapter Framework sets the status to APPRESPONSETIMEOUT. The
Adapter Framework includes this return-status descriptor as part of its
response to the integration broker. The integration broker can check the
return-status descriptor to determine that the application is not responding.

After it has sent the return-status descriptor, the Adapter Framework stops
the process in which the connector runs. A system administrator must fix the
problem with the application and restart the connector to continue processing
events and business object requests.

Example 16-2 shows how to use the doVerbFor() method to obtain the verb and

verify the connection.

Example 16-2 doVerbFor: obtaining the verb and verifying the connection

String method = "doVerbFor: ";
int status = CWConnectorConstant.FAIL;
RMLogger.trace (RMLogger.LEVEL4, method + "Entering into the method");
CWConnectorExceptionObject ex0Obj = new CWConnectorExceptionObject();
// verify business object (bo) is not null
if (bo == null) {

RMLogger.1ogMsg (50000, CWConnectorConstant.FAIL);

ex0bj.setStatus (CWConnectorConstant.FAIL);

ex0bj.setMsg(method + "Invalid Business Object passed in");

throw new VerbProcessingFailedException(ex0bj);

Chapter 16. Implementing a business object handler

259



}

//verify if connections from connection pool is lost
RMServerRMIInterface connection = null;
try {
// verifying connection from connection pool if is active
connection = connectionPool.getConnection();
}
catch (Exception e) {
RMLogger.1ogMsg (50001, CWConnectorConstant.FAIL);
ex0bj.setStatus (CWConnectorConstant.APPRESPONSETIMEOUT) ;
ex0bj.setMsg(method + "Connection timed out");
throw new VerbProcessingFailedException(ex0bj);

}

// verify if verb is valid

if (verb == null || verb.intern() == "".intern()) {
RMLogger.1ogMsg (50000, CWConnectorConstant.FAIL);
ex0bj.setStatus (CWConnectorConstant.FAIL);
ex0bj.setMsg(method + "Invalid Business Object passed in");
throw new VerbProcessingFailedException(ex0bj);

}

// branch on valid action verb

// create(bo, connection), retrieve(bo, connection),

// update(bo, connection), delete(bo, connection).

16.2.3 Branching on the active verb

Verb processing ensures that the application performs the operation that is
associated with the active verb. The action to take on the active verb depends on
whether the doVerbFor () method has been designed as a basic method or a
metadata-driven method.

Tip: You can obtain a list of a business object’s supported verbs with the
getSupportedVerbs () method of the CWConnectorBusObj class.

Attention: As part of the verb-branching logic, you must include a test for an
invalid verb. If the request business object’s active verb is not supported by
the business object definition, the business object handler must take the
appropriate recovery actions to indicate an error in verb processing.

Example 16-3 on page 261 shows a code fragment of the dispatchOnVerb()
method that branches off the business object active verb’s value. For each verb
the business object supports, you must provide a branch in this code.
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Example 16-3 Example code of branching on the active verb

// branch on valid action verb

// create(bo, connection);

// retrieve(bo, connection);

// update(bo, connection);

// delete(bo, connection);

if (verb.equals(CWConnectorConstant.VERB CREATE)) ({
status = create(bo, connection);

}

else if (verb.equals(CWConnectorConstant.VERB RETRIEVE)) ({
status = retrieve(bo, connection);

}

else if (verb.equals(CWConnectorConstant.VERB_UPDATE)) ({
status = update(bo, connection);

}

else if (verb.equals(CWConnectorConstant.VERB DELETE)) {
status = delete(bo, connection);

}

else {
//unsupported verb
RMLogger.trace (RMLogger.LEVEL5,

"dispatchOnVerb: Unsupported verb");
CWConnectorExceptionObject exObj = new CWConnectorExceptionObject();
ex0bj.setStatus (CWConnectorConstant.FAIL);
ex0bj.setMsg(method + "Unsupported verb:"+verb);
throw new VerbProcessingFailedException(ex0bj);

The code fragment in Example 16-3 is modularized. It puts the actual processing
of each supported verb into a separate verb method, such as create(),
update(), and so on. Be sure that each verb method meets the following minimal
guidelines:

» Defines a CWConnectorBusObj parameter, so that the verb method can
receive the request business object, and possibly send this updated business
object back to the calling method.

» Throws any verb-specific exceptions to notify the doVerbFor () method of any
verb-processing errors it encountered.

» Returns an outcome status, which the doVerbFor () method can then return to
the Adapter Framework.

This modular structure greatly simplifies the readability and maintainability of the
doVerbFor () method.
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Note: For metadata-driven verb processing, the application-specific
information for the verb contains metadata, which provides processing
instructions for the request business object when that particular verb is active.
The getVerbAppText () method is provided by the CWConnectorBusObj class
to obtain application-specific information for the verb of a business object.

Tip: The verb application-specific information can contain the name of the
method to call to process the request business object for that particular verb.
In this case, the doVerbFor () method does not need to branch off the value of
the active verb because the processing information resides in the
application-specific information.

16.3 Performing the verb operation

Most verb operations involve obtaining information from the request business
object. This section provides information about the steps that our doVerbFor ()
method takes to process the request business object for each active verb.

Important: These steps assume that your connector is designed to be
metadata-driven. That is, they describe how to extract application-specific
information from the business object definition and attributes to obtain the
location within the application associated with each attribute. If your connector
is not metadata-driven, you do not need to perform any steps that extract
application-specific information.

16.3.1 Accessing the business object

262

As part of the Java connector, the doVerbFor () method receives the request
business object as an instance of the CWConnectorBusObj class. To begin verb
processing, the doVerbFor() method needs information from the business object
definition. The CWConnectorBusObj class provides access to the business
object, its business object definition, and attributes. Therefore, a Java
doVerbFor() method does not need to instantiate a separate object for the
business object definition. It can obtain information about the business object
definition directly from the CWConnectorBusObj object passed into doVerbFor().

A business object handler typically uses the business object definition to get
information about its attributes or to get the application-specific information from
the business object definition, attribute, or verb.
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Extracting business object application-specific information
Business objects for metadata-driven connectors are usually designed to have
application-specific information about the application structure. For such
connectors, the first step in a typical verb operation is to retrieve the
application-specific information from the business object definition associated
with the request business object. The Java connector library provides the
following methods to retrieve application-specific information from the business
object definition:

» The getAppText () method, with no arguments, returns the
application-specific information as a Java string. It can also retrieve the value
of a specified name-value pair within the business object level
application-specific information.

» The getBusObjASIHashtable() method returns the application-specific
information as a Java hash table of name-value pairs.

Accessing the attributes

The connector can use attribute methods in the CWConnectorBusObj class to
obtain information about an attribute, such as its cardinality or maximum length.
Methods that access attribute properties provide the ability to access an attribute
in the following ways:

» Attribute name

You can identify the attribute by its Name property to obtain its attribute
object.

» Integer index
To obtain the attribute index (its ordinal position), you can:

— Obtain a count of all attributes in the business object definition with
getAttrCount () and loop through them one at a time, passing each index
value to one of its attribute-access methods

— Obtain the index for a particular attribute by specifying its name to
getAttrIndex().

Note: Both the getAttrCount() and getAttrindex() methods are defined
in the CWConnectorBusObj class.
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Extracting attribute application-specific information

Business objects for metadata-driven connectors are designed to have
application-specific information provide information about the application
structure. The next step is to extract the application-specific information from
each attribute in the request business object. The Java connector library
provides methods to retrieve application-specific information from each attribute:

» The getAppText () method returns the application-specific information as a
Java string. It can also retrieve the value of a specified name-value pair within
the attribute application-specific information.

» The getAttrASIHashtable() method returns the application-specific
information as a Java Hash table of name-value pairs.

Tip: If business objects have been designed to have application-specific
information provide information for a table-based application, the
application-specific information for the attribute can contain the name of the
table column associated with this attribute. After extracting the
application-specific information from the business object definition, the next
step is to determine what columns in the application table are associated with
the attributes in the request business object.

A verb operation can call getAppText () and pass it the position or name of the
attribute to obtain the name of the column within the database table to access.
To obtain the application-specific information for each attribute, the verb
operation must loop through all attributes in the business object definition.
Therefore, it must determine the total number of attributes in the business object
definition. The most common syntax for looping through the attributes is a for
statement that uses the following limits on the loop index:

» Loop index initialized to zero

If the verb operation processes the first attribute containing the key, the loop
index variable starts at zero. However, if the verb is Create and your
application generates keys, the Create verb operation must not process
attributes containing keys. In this case, the loop index variable starts at a
value other than zero.

» Loop index increments until they reach the total number of attributes in the
business object definition

The getAttrCount () method returns the total number of attributes in the
business object. However, this total includes the ObjectEventld attribute.
Because the ObjectEventld attribute is used by the IBM WebSphere business
integration system and is not present in application tables, a verb operation
does not need to process this attribute. Therefore, when looping through
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business object attributes, loop from zero to one less than the total number of
attributes (that is, getAttrCount() - 1).

» Loop index increments by one
This increment of the index obtains the next attribute.

Within the for loop, the Java connector can use the getAppText() method to
obtain each attribute’s application-specific information (Example 16-4).

Example 16-4 How to extract information from the business object attributes

int attrCount = bo.getAttrCount() - 1; //ignore objeventID
for (i = 0; i < attrCount; i++) {
String columnName = bo.getAppText(i, ATTR_TAG, DELIMETER);

Determining whether to process an attribute

Up to this point, the verb processing has used the application-specific
information to obtain the application location for each attribute of the request
business object. With this location information, the verb operation can begin
processing the attribute.

As the verb operation loops through the business object attributes, you might
need to confirm that the operation processes only certain attributes. The Java
connector library provides the following methods to determine whether an
attribute must be processed:

» isObjectType()

An attribute is a simple attribute and not an attribute that represents a
contained business object.

» isIgnore(), isBlank()

The value of the attribute is not the special value of Blank (a zero-length
string) or Ignore (a null pointer).

Extracting attribute values from a business object

When the verb operation has confirmed that the attribute is ready for processing,
it usually needs to extract the attribute value in the following ways:

» For a Create or Update verb, the verb operation needs the attribute value to
send it to the application, where it can be added to the appropriate application
entity. For an Update verb, the verb operation also needs the attribute value
from any key attribute that holds search information. The application uses this
search information to locate the entity to update.
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» For a Retrieve, RetrieveByContent, or Exists verb, the verb operation needs
the attribute value from any key attribute (Retrieve or Exists) or non-key
attribute (RetrieveByContent) that holds search information. The application
uses this search information to retrieve the entity.

» For a Delete verb, the verb operation needs the attribute value from any key
attribute that holds search information. The application uses this search
information to locate the entity to delete.

The CWConnectorBusObj class provides type-specific methods for obtaining
attribute values. These methods remove the need to cast the attribute value to
match its type. You can choose which type-specific method to use by checking
the attribute’s data type with the getTypeName () or getTypeNum() method.

Saving attribute values in a business object

When the application operation has completed successfully, the verb operation
might need to save new attribute values that are retrieved from the application
into the request business object in the following ways:

» For a Create verb, the verb operation needs to save the new key values if the
application has generated them as part of its Create operation.

» For an Update verb, the verb operation needs to save all attribute values.
This includes any generated key values if the application has been designed
to create a new entity when it does not find the specified entity to update.

» For a Retrieve or RetrieveByContent, the verb operation needs to save the
attribute value for any attributes retrieved.

The CWConnectorBusObj class provides the following ways to save attribute
values:

» The setAttrValues() method saves values for all attributes in a business
object. It accepts the attribute values in a Java Vector object.

» The following methods save values in a business object and are type-specific:

— setbooleanValue()
— setBusObjValue()
— setdoubleValue()
— setfloatValue()

— setintValue()

— setlongTextValue()
— setStringValue()

These methods remove the need to cast the attribute value to match its type.
We can choose which type-specific method to use by checking the attribute’s
data type with the getTypeName () or getTypeNum() method.
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16.3.2 Implementing our verb operation

After the verb operation has obtained the information it needs from the request
business object, it is ready to send the application-specific command so that the
application performs the appropriate operation. The command must be
appropriate for the verb of the request business object. For a table-based
application, this command might be an SQL statement or a JDBC call.

Note: In our scenario, the back-end application comes with a connection
object that provides to an external application methods to create, retrieve,
delete, or update single application entities. No other APIs are provided from
the back-end application, such as an API to get primary keys or foreign keys
that are owned by an entity application.

Implementing the create operation
The following steps outline the implementation for the Create verb:
1. Create an instance of RMDatalnterface, the unique application entity wrapper

provided from the back-end application. Set up its attributes using the data
from the business object.

2. Set foreign key attributes in any current-level business objects from the value
of the parent-level primary key. (If you stay with a root-level business object,
you do not do this step).

3. Invoke the API to create the corresponding application entity.

Because the API generates its own primary key, you get these key values for
insertion in the current-level business object.

4. Recursively create the application entities corresponding to the first-level
child business objects. Continue recursively creating all child business
objects at all subsequent levels in the business object hierarchy.
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Example 16-5 shows our create operation implementation.

Example 16-5 Implementation of the create operation

private int create(
CWConnectorBusObj bo,
RMServerRMIInterface connection)
throws CWException {
String method = "create: ";
RMLogger.trace(
RMLogger.LEVEL4,
method
+ "Entering into the method for BusinessObject:"
+ bo.getName());
int status = CWConnectorConstant.FAIL;

RMDataInterface rmData = convertBOtoRMData(bo);

//check the component name provided as ASI attribute at BO Tevel;
String compName = bo.getAppText();
rmData.setComponentName (compName) ;

//setting foreign keys from parent keys if the current bo is a child bo
CWConnectorBusObj parentBusinessObject =
bo.getParentBusinessObject();
if (parentBusinessObject != null) {
//1f parent is not null, this is a child
Vector parentKeyValue =
getKeys(parentBusinessObject) ;
Vector parentKeyName =
getKeyFieldName (parentBusinessObject);

Iterator iterValue = parentKeyValue.iterator();
for (Iterator iter = parentKeyName.iterator();
iter.hasNext();
) A
String keyName = (String) iter.next();
String keyValue = (String) iterValue.next();
rmData.setAttr(keyName, keyValue);
}
RMLogger.trace(
CWConnectorUtil.LEVEL5,
method
+ "Parent-child relationship: creating child with "
+ parentKeyName
+ h=n
+ parentKeyName) ;
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[/ ######## INVOCATION ###########
RMDataInterface newRMData = null;
try {
newRMData = connection.createObject(rmData);
RMLogger.trace(
RMLogger.LEVEL5,
method + "createObject invocation 0K");
}
catch (RemoteException rEx) {
TogAndThrowException(
CWConnectorConstant.class,
50504,
CWConnectorConstant . APPRESPONSETIMEOUT,
bo.getName());
}

//fi11ing bo's primary keys from resulting RMDatalnterface
Vector keyNames = getKeyFieldName(bo)
for (Iterator iter = keyNames.iterator();
iter.hasNext();
) A
String name = (String) iter.next();
String keyValue =
newRMData.getAttr(
bo.getAppText (
name,
ATTR_TAG,
DELIMETER))
if (keyValue != null)
bo.setStringValue(name, keyValue);

}
status = CWConnectorConstant.VALCHANGE;

RMLogger.trace(
CWConnectorUtil.LEVEL4,
method + "Exiting ");

return status;

Implementing the retrieve operation
The following steps outline implementing the Retrieve verb:

1. Create an instance of RMDatalnterface and then set up its attributes using
the primary key from the business object definition.

2. Start the API to retrieve the corresponding application entity to the current
business object.
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3. Make a loop to seed each business object’s simple attribute from the
RMDatalnterface.

4. Make a loop to retrieve recursively all child business objects.

a. Prepare a new RMDatalnterface instance to request from the back-end
application all application entities related to the parent entity.

b. Retrieve by value all child business objects using their foreign keys.
c. Set up the child business object’s key attributes using the results.

Note: The cross-reference between parent and child application entities is
represented in the business objects as application-specific information.
Write, as an application-specific information value in the business object
definition, the following identity:

fkey=business_object_name.attribute_name

In this example, business_object_name is the parent business object if the
foreign key is in the child or child business object if the foreign key is in the
parent.

Example 16-6 shows the retrieve operation implementation that retrieves all the
child business objects.

Example 16-6 Implementation of the retrieve operation

private int retrieve(CWConnectorBusObj bo, RMServerRMIInterface connection)
throws CWException {
String method = "retrieve: ";
RMLogger.trace(CWConnectorUtil.LEVEL4, method + "retrieve: Entering");
int status = CWConnectorConstant.FAIL;

try {
RMDatalnterface rmData = new RMDatalmplementation();

//getting the component name provided as ASI attribute at BO Tevel;
String compName = getBOAppText(bo);
rmData.setComponentName (compName) ;

//setting the keys of the current bo into the RMDatalnterface

Vector keyName = getKeyFieldName(bo);

Vector keyVal = getKeys(bo);

Iterator valuelter = keyVal.iterator();

for (Iterator iter = keyName.iterator(); iter.hasNext();) {
String element = (String) iter.next();
String elementValue = (String) valuelter.next();
rmData.setAttr(element, elementValue);

}
RMLogger.trace(
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RMLogger.LEVELS5,
method
+ "keys for the current BO: "
bo.getName ()
" are: "
keyName

keyval);

+ 4+ + + +

//retrieving the parant BO
RMDataInterface respRMData = null;
respRMData = connection.retrieveObject(rmData);
if (respRMData == null)
return CWConnectorConstant.BO_DOES_NOT_EXIST;

//seting the attributes of the parent BO
int attrCount = bo.getAttrCount() - 1;
//ignore objeventID
String incomingAttribute = "";
String columnName = null;
for (int i = 0; i < attrCount; i++) {
if (!'bo.isObjectType(i)) {
columnName = bo.getAppText (i, ATTR_TAG, DELIMETER);
bo.setStringValue(i, respRMData.getAttr(columnName));
RMLogger.trace(
RMLogger.LEVELS,
"Application data TO BO "
+ columnName
+ II=II

+ respRMData.getAttr(columnName));

}

//Toop for each attribute of the parent bo to build up recursively
the hierarchy
//ignore objeventID
for (int i = 0; i < attrCount; i++) {
if (bo.isObjectType(i)) {
String childBusinessObjectName = bo.getTypeName(i);
CWConnectorBusObj childDef =
CWConnectorUtil.createBusObj(childBusinessObjectName);

int childObjectCount = bo.getObjectCount(i);
for (int j = 0; j < childObjectCount; j++) {
CWConnectorBusObj currentChild =
bo.getBusObjValue(i, j);

currentChild.setVerb(CWConnectorConstant.VERB_RETRIEVE);
dispatchOnVerb(currentChild, connection);
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}

if (childObjectCount == 0) {
//finding child BO
Vector vetChildBo =
findChildsByForeignKeys (
connection,
respRMData,
bo,
childBusinessObjectName,
CWConnectorConstant.VERB_RETRIEVE);
for (int j = 0; j < vetChildBo.size(); j++) {
CWConnectorBusObj currentChild =
(CWConnectorBusObj) vetChildBo.elementAt(j);
dispatchOnVerb(currentChild, connection);
bo.setBusObjValue(i, currentChild, j);

}
}
catch (RemoteException e) {
TogAndThrowException(
CWException.class,
50202,
CWConnectorConstant.BO_DOES_NOT_EXIST,
bo.getName());

}
RMLogger.trace (RMLogger.LEVEL4, method + "Exiting");

return CWConnectorConstant.VALCHANGE;
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Example 16-7 shows retrieving the child business object by foreign keys.

Example 16-7 Retrieving the child business object by their foreign keys

private Vector findChildsByForeignKeys (
RMServerRMIInterface connection,
RMDatalInterface rmData,
CWConnectorBusObj bo,
String childBoName,
String verb)
throws CWException {
Vector childBOs = new Vector();
try {

//1oop on the child BO definition to Tooking for
//its foreign key that match with the parent bo.
//0Once found, we set into the reqRMData the value of the
//child object's foreign key and execute a
//retrieve by value in order to set the primary key of the
//all instances of the retrieved child business objects.
RMDatalnterface reqRMData = new RMDatalmplementation();
CWConnectorBusObj currentChild =
CWConnectorUtil.createBusObj (childBoName);
reqRMData.setComponentName (getBOAppText (currentChild));
Vector foreignKeyAttr = new Vector();
for (int i = 0; i < currentChild.getAttrCount(); i++) {
//1ooking for foreign keys into the child object
try {
String fkey =
currentChild.getAppText(i, FKEY_TAG, DELIMETER);
if (fkey !'= null && fkey.intern() != "".intern()) {
//check if the found fkey references the parent BO
int dotPos = fkey.indexOf(".");
String boFKeyOwner = fkey.substring(0, dotPos);
String fkeyAttrName = fkey.substring(dotPos + 1);
if (boFKeyOwner.intern() == bo.getName().intern()) {
foreignKeyAttr.addElement (fkeyAttrName) ;
//getting the value of the foreign key from the
rmData containing the retreived parent bo.
//sice rmData fields have ASI names we use the ASI
value held of child BO attribute
String parentKeyASIName
bo.getAppText (
fkeyAttrName,
FKEY_TAG,
DELIMETER);
String childFKeyASIName
currentChild.getAppText(i, ATTR_TAG,

DELIMETER);
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String fkeyValue =
rmData.getAttr(parentKeyASIName) ;
if (fkeyValue != null
&% fkeyValue.intern() !'= "".intern())
reqRMData.setAttr(
childFKeyASIName,
rmData.getAttr(parentKeyASIName));

}
1
catch (WrongASIFormatException wEx) {
1

}
//retrieving childs byValue

RMDatalInterface respRMData =
connection.retrieveObjectByValue(reqRMData) ;
Vector vetRMData = respRMData.getRetrieveByValue();

//seeding the key attributes of the current child object
for (Iterator iter = vetRMData.iterator(); iter.hasNext();) {
CWConnectorBusObj childBOInstance =
CWConnectorUtil.createBusObj(childBoName)
RMDataInterface element = (RMDatalnterface) iter.next();
for (Iterator iterator = foreignKeyAttr.iterator();
iterator.hasNext();
) |
String fKeyName = (String) iterator.next();
String fkeyASIName =
childBOInstance.getAppText(
fKeyName,
FKEY_TAG,
DELIMETER)
childBOInstance.setStringValue(
fKeyName,
element.getAttr(fkeyASIName));
}
childBOInstance.setVerb(verb);
chi1dBOs.addElement (childBOInstance);

}

//retrieving the foreign keys on the parente bo and

//the primary key ond the child bo.

//0Once found, setting the child primary key field with

//the values from parent bo (these values are in the rmData)

CWConnectorBusObj childBOInstance =
CWConnectorUtil.createBusObj(childBoName);

boolean found = false;

for (int i = 0; i < bo.getAttrCount(); i++) {
try {
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String fkey = bo.getAppText(i, FKEY_TAG, DELIMETER);
if (fkey != null && fkey.intern() != "".intern()) {
int dotPos = fkey.indexOf(".");
String boFKeyOwner = fkey.substring(0, dotPos);
String fkeyAttrName = fkey.substring(dotPos + 1);
if (boFKeyOwner.intern()
== currentChild.getName().intern()) {
//this child has a foreign key...
found = true;
String fkeyValue =
rmData.getAttr(
bo.getAppText (i, ATTR_TAG, DELIMETER));
childBOInstance.setStringValue(
fkeyAttrName,
fkeyValue);

1

1
catch (WrongASIFormatException ex) {
}

}

if (found) {
childBOInstance.setVerb(verb);
childB0s.addElement (childBOInstance);

}
catch (RemoteException e) {
TogAndThrowException(
CWException.class,
50200,
CWConnectorConstant.BO_DOES_NOT_EXIST,
bo.getName());

}

return childBOs;
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17

Implementing event
notification

This chapter describes how we implement the event notification mechanism in
our custom adapter. Defining an event store for our custom adapter involves:

Extending the Java event-store class

Implementing the fetchEvents() method
Implementing the deleteEvent() method
Implementing the setEventStoreStatus() method
Implementing the archiveEvent() method
Implementing the recoverinProgressEvents() method

vVvyYvyvyYYyvyy
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17.1 Extending the event store class

To define an event store, a connector developer must derive an event-store class
from the CWConnectorEventStore class and must implement some of its
methods for the event store.An event store is an application’s mechanism for
persistently storing events. For our adapter, we created the RMEventStore class.

CWConnectorEventStore

RMEventStore
(com.ibm.itso.RedHouse.RM.Adapter)

-connectionPool : com.ibm.itso.RedHouse.RM.Adapter.RMConnectionPool

+fetchEvents() : void
+recoverlnProgressEvents() : void
+deleteEvent(String eventlD) : void
+setEventStatus(String eventID, int status) : void
+archiveEvents() : void

«uses»

CWConnectorAgent

Figure 17-1 The class diagram for the RMEventStore
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The CWConnectorEventStore class is a base class to provide a Java connector
with the ability to access an event store. The application stores event records in
the event store. The connector retrieves events from the event store and
processes them for transferal to the integration broker.

Important: All Java connectors must extend this class to access the
application’s event store. To access the application’s event store through the
Java CWConnectorEventStore class, implement the following abstract
methods in their derived event-store class:

» deleteEvent()
» fetchEvents()
» setEventStatus()

17.1.1 Implementing methods to in the CWConnectoreEventStore

Table 17-1 summarizes the methods in the CWConnectorEventStore class.

Table 17-1 Member methods of the CWConnectorEventStore class

Member method

Description

CWConnectorEventStore()

Creates an event-store object.

archiveEvent()

Archives the event in the application’s archive
store with the appropriate status.

cleanupResources ()

Releases resources that the poll method has
used to access the event store.

deleteEvent () Deletes the event from the application’s event
store.

fetchEvents() Retrieves a specified number of Ready-for-Poll
events from the application’s event store.

getBO() Builds a business object based on the
information for an event from the event store.

getNextEvent () Retrieves the next event object from the

eventsToProcess vector.

recoverInProgressEvents ()

Recovers any in-progress events in the event
store.

resubmitArchivedEvents()

Copies the archived event from the
application’s archive store to the event store
and changes the event status to
READY_FOR_POLL.
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Member method Description

setEventStatus() Sets the status of an event in the event store.

setEventsToProcess() Sets the eventsToProcess vector with
specified events.

setTerminate() Sets the internal terminate-connector flag to
true.
updateEventStatus() Updates the event status both in the event

store and in the event.

All Java connectors must extend this class to access the event store. To access
the application’s event store through the Java CWConnectorEventStore class,
implement the following abstract methods in their derived event-store class:

» deleteEvent()
» fetchEvents()
» setEventStoreStatus()

To access an archive store, implement the archiveEvent () method.

To provide the ability to recover in-progress events, implement the
recoverInProgressEvents() method.

To provide the ability to resubmit archived events for subsequent polls of the
event store, implement the resubmitArchivedEvents() method.

Example 17-1 shows the skeleton for the RMEventStore class of our custom
adapter. See Figure 17-1 on page 278 for the class diagram.

Example 17-1 The extended RMEventStore class

public class RMEventStore extends CWConnectorEventStore {
public void fetchEvents() throws StatusChangeFailedException {
}

public void recoverInProgressEvents() throws StatusChangeFailedException {

}
public void deleteEvent(String eventID) throws DeleteFailedException {

}

public void setEventStatus(String eventID, int status)
throws InvalidStatusChangeException {

}

public void archiveEvents() throws StatusChangeFailedException {

}

Note: In the RMAdapter, we do not provide the ability to resubmit archived
events. As a result, we do not implement the resubmitArchiveEvents ()
method.
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17.2 Implementing the fetchEvents() method

The fetchEvents() method retrieves a specified number of ready-for-poll events
from the event store. This method searches the event store for event records
with the READY_FOR_POLL status and puts them in the eventsToProcess
vector.

The number of events that the fetchEvents() method retrieves is determined by
the value of the PollQuantity connector configuration property. For each retrieved
event, the method must create a CWConnectorEvent event object and put this
event object into a Java vector. The method then calls the setEventsToProcess()
method to save this event vector into the eventsToProcess vector, which is a
member of the CWConnectorEventStore object.

The fetchEvents () method determines the order in which event objects are
stored in the eventsToProcess vector.

Important: The fetchEvents () method is an abstract method. Therefore, the
event-store class must implement this method to provide the ability to fetch
READY_FOR_POLL events from the event store.

Example 17-2 shows the fetchEvents() method implementation for the
RMEventStore.

Example 17-2 The fetchEvents() method

public void fetchEvents() throws StatusChangeFailedException {
RMLogger.trace(CWConnectorUtil.LEVEL4, "Entering fetchEvents");
// find out how many events to process per poll (n)
int pollQuantity =
Integer.parselnt (CWConnectorUtil.getConfigProp("Pol1Quantity"));
// retrieve (n) number of ready for poll events from the event table
Vector fetchedEvents =
fetchEvents(
polTQuantity,
CWConnectorEventStatusConstants.READY_FOR_POLL);
// pass the vector of event objects to setEventsToProcess()
setEventsToProcess (fetchedEvents);
RMLogger.trace(CWConnectorUtil.LEVEL4, "Exiting fetchEvents");
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The fetchEvents() method uses the private fetchEvents (pollQuantity, status)
method, as shown in Example 17-3.

Example 17-3 The private fetchEvents(pollQuantity, status) method

private Vector fetchEvents(int pollQuantity, int status)
throws StatusChangeFailedException {
RMLogger.trace(RMLogger.LEVEL4, "Entering fetchEvents(int, int)");

Vector fetchedEvents = new Vector();

// obtain connection from connection pool
RMServerRMIInterface connection;
try {
connection = (RMServerRMIInterface) connectionPool.getConnection();
} catch (Exception e) {
CWConnectorExceptionObject ¢ = new CWConnectorExceptionObject();
c.setMsg("Unable to obtain connection to the application");
c.setStatus (CWConnectorConstant.APPRESPONSETIMEOUT) ;
throw new StatusChangeFailedException(c);

}

// retrieve <pollQuantity> number of <status> events from the event table
try {
// for each event retrived...

String eventId = "0";
boolean otherEvents = true;
int eventRetrieved = 0;

while (otherEvents && eventRetrieved < pollQuantity) {
//get the RMDataImplementation object
RMDataImplementation inpDatalmpl =
getRMDataImplementationInstance(eventId, status);
//...retrieve the object
try {
RMDataImplementation outDatalmpl =
(RMDataImplementation) connection.retrieveObject (
inpDatalmpl);
// ...create a CWConnectorEvent object...
CWConnectorEvent aEvent =
getEventFromRMDataImplementation(outDataImpl);
//...save the key for the next event to retrieve...
eventld = aEvent.getEventID();
// ... and add it to the vector of fetched events
fetchedEvents.addElement (aEvent);
eventRetrieved++;
} catch (RemoteException e) { //no other events to retrieve
otherEvents = false;
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}

RMLogger.trace(
CWConnectorUtil.LEVELS,
"Event vector contains " + fetchedEvents.size() + " events");

// sort the vector of event objects
sortEvents(fetchedEvents);

// free up connection from connection pool
connectionPool.releaseConnection(connection);

} catch (AttributeNullValueException e) {
CWConnectorExceptionObject ¢ = new CWConnectorExceptionObject();
c.setMsg("Found null value while retrieving events");
c.setStatus (CWConnectorConstant.FAIL);
throw new StatusChangeFailedException(c);

}

RMLogger.trace (RMLogger.LEVEL4, "Exiting fetchEvents(int, int)");
return fetchedEvents;

17.3 Implementing the deleteEvents() method

The deleteEvent () method deletes the event from the event store. This method
is used mainly during archiving. It deletes the event from the event store after this

event has been successfully moved to the application’s archive store.

Important: The deleteEvent () method is an abstract method.Therefore, the
event-store class must implement this method to provide the ability to delete

an event from the event store.
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Example 17-4 shows the deleteEvents() method implementation for the
RMEventStore.

Example 17-4 The deleteEvents() method.

public void deleteEvent(String eventID) throws DeleteFailedException {
RMLogger.trace(CWConnectorUtil.LEVEL4, "Entering deleteEvent");

// obtain connection from connection pool
RMServerRMIInterface connection;
try {
connection = (RMServerRMIInterface) connectionPool.getConnection();
} catch (Exception e) {
CWConnectorExceptionObject ¢ = new CWConnectorExceptionObject();
c.setMsg("Unable to obtain connection to the application");
c.setStatus (CWConnectorConstant.APPRESPONSETIMEQUT) ;
throw new DeleteFailedException(c);

}

try {
// delete event from event table
RMDataImplementation aDatalmpl =
getRMDataImplementationInstance(eventID);
connection.deleteObject (aDatalmpl);

// free up connection from connection pool
connectionPool.releaseConnection(connection);

} catch (Exception e) {
CWConnectorExceptionObject ¢ = new CWConnectorExceptionObject();
c.setMsg("Unable to delete event from the event table");
c.setStatus (CWConnectorConstant.APPRESPONSETIMEOUT) ;
throw new DeleteFailedException(c);

}

RMLogger.trace(CWConnectorUtil.LEVEL4, "Exiting deleteEvent");
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17.4 Implementing the setEventStatus() method

The setEventStatus() method sets the status of an event in the event store. It:

» Checks that the status value is valid and throws the
InvalidStatusChangeException exception if it is not.

» Changes the status of the event that is identified by eventID in the event store.

Example 17-5 shows the setEventStatus () method implementation for the
RMEventStore.

Example 17-5 The setEventStatus() method

public void setEventStatus(String eventID, int status) throws
InvalidStatusChangeException {

RMLogger.trace(CWConnectorUtil.LEVEL4, "Entering setEventStatus");
// obtain connection from connection pool
RMServerRMIInterface connection;
try {
connection = (RMServerRMIInterface) connectionPool.getConnection();
} catch (Exception e) {
CWConnectorExceptionObject ¢ = new CWConnectorExceptionObject();
c.setMsg("Unable to obtain connection to the application");
c.setStatus (CWConnectorConstant.APPRESPONSETIMEOUT) ;
throw new InvalidStatusChangeException(c);

}

try {
// set status of event in event table to the status provided
RMDataImplementation aDataImpl =
getRMDataImplementationInstance(eventID, status);
connection.updateObject (aDatalmpl);

// free up connection from connection pool
connectionPool.releaseConnection(connection);

} catch (Exception e) {
CWConnectorExceptionObject ¢ = new CWConnectorExceptionObject();
c.setMsg("Unable to delete event from the event table");
c.setStatus (CWConnectorConstant.APPRESPONSETIMEOUT) ;
throw new InvalidStatusChangeException(c);

}

RMLogger.trace(CWConnectorUtil.LEVEL4, "Exiting setEventStatus");
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17.5 Implementing the archiveEvents() method

286

The archiveEvent () method archives the specified event in the archive store
with the appropriate status. This method is usually called from the poll method,
poll1ForEvents (), to archive processed or unsuccessful events to the event
archive store.

Important: The archiveEvent () method is not an abstract method. It is a
synchronized method. However, the event-store class must implement this
method to provide the ability to archive an event to the archive store.

This method returns an integer that indicates the outcome status of the archive
operation. Compare this integer value with the following outcome-status
constants to determine the status:

» CW-ConnectorConstant.SUCCEED
The archiving of the event succeeded.
» CW~ConnectorConstant.FAIL
The archiving of the event failed.

Example 17-6 shows the archiveEvents() method implementation for the
RMEventStore.

Example 17-6 The archiveEvents() method

public synchronized int archiveEvent(String eventID)
throws ArchiveFailedException, InvalidStatusChangeException {
RMLogger.trace(CWConnectorUtil.LEVEL4, "Entering archiveEvent");

// obtain connection from connection pool
RMServerRMIInterface connection;
try {
connection = (RMServerRMIInterface) connectionPool.getConnection();
} catch (Exception e) {
CWConnectorExceptionObject ¢ = new CWConnectorExceptionObject();
c.setMsg("Unable to obtain connection to the application");
c.setStatus (CWConnectorConstant.APPRESPONSETIMEQOUT) ;
throw new ArchiveFailedException(c);
}
try {
//get the RMDatalmplementation instance for the event
RMDataImplementation inpDatalmpl =
getRMDataImplementationInstance(eventID);

//...retrieve the event record from event table
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RMDataImplementation outDatalmpl =
(RMDatalmplementation) connection.retrieveObject(inpDatalmpl);

// archive event record into archive table
connection.archiveObject(outDataImpl);

// delete event record from current event table
connection.deleteObject (inpDatalmpl);

// free up connection from connection pool
connectionPool.releaseConnection(connection);

} catch (Exception e) {
CWConnectorExceptionObject ¢ = new CWConnectorExceptionObject();
c.setMsg("Unable to archive the event");
c.setStatus (CWConnectorConstant.APPRESPONSETIMEOUT) ;
throw new ArchiveFailedException(c);

}

RMLogger.trace(CWConnectorUtil.LEVEL4, "Exiting archiveEvent");
return super.archiveEvent(eventID);

17.6 Implementing the recoverinProgress() method

The recoverInProgressEvents() method recovers any in-progress events in the
event store by checking the event store for any events that currently have the
IN_PROGRESS status. An event might remain in the event store with an event
status of IN_PROGRESS if the connector was unexpectedly shut down.

Note: The CWConnectorEventStore class does not provide a default
implementation for the recoverInProgresskEvents() method. Therefore, the
event-store class must implement this method to provide the ability to recover
in-progress events at connector startup.

One possible way to implement the recoverInProgresstvents() method is to
base its actions on the InDoubtEvents connector configuration property. If such
events exist, the method can take one of the actions that are listed in Table 17-2
on page 288, based on the value of this property.
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Table 17-2 Possible action for the recoverinProgressEvents() method

Value of InDoubtEvents Action for recoverinProgressEvents()

Reprocess Changes all events with the IN_PROGRESS
status to READY_FOR_POLL status so that they
are sent to the Adapter Framework in subsequent
poll calls.

FailOnStartup Logs a fatal error and returns a FAIL status to
agentInit(). The agentInit() method, throws the
InProgressEventRecoveryFailedException
exception. This action also sends an automatic
e-mail if LogAtinterchangeEnd is set to True.

LogError Logs a fatal error but does not return a FAIL
outcome status to agentInit().

Ignore Ignore the in-progress events.

Note: For recoverInProgressEvents() to work as described, the
InDoubtEvents connector configuration property must be defined. If
InDoubtEvents is not defined, recoverInProgressEvents () throws the
AttributeNullValueException exception.

The recoverInProgressEvents() method returns an integer that indicates the
outcome status of the recovery operation. Compare this integer value with the
following outcome-status constants to determine the status:

» CWConnectorConstant.SUCCEED

The recovery of in-progress events succeeded.
» CWConnectorConstant.FAIL

The recovery of in-progress events failed.
The recoverInProgressEvents() method is usually called as part of the
connector initialization process from within the agentInit() method. The
agentInit() checks for the status from recoverInProgressEvents() and catches

any exceptions as well. The agentInit() method throws an exception in either
of the following cases:

» If recoverInProgressEvents() returns a FAIL outcome status.
» If recoverInProgresstvents() catches an exception.
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For our adapter, you can change all events with the IN_PROGRESS status to

the READY_FOR_POLL status, as shown in Example 17-7.

Example 17-7 The recoverinProgressEvents() method

public int recoverInProgressEvents()
throws
StatusChangeFailedException,
InvalidStatusChangeException,
AttributeNul1ValueException {
RMLogger.trace(
CWConnectorUtil.LEVEL4,
"Entering recoverInProgressEvents");

// fetch in-progress events
Vector fetchedEvents =
fetchEvents(
Integer.MAX_VALUE,
CWConnectorEventStatusConstants.IN_PROGRESS) ;

// for each in progress event...

for (int i = 0; i < fetchedEvents.size(); i++) {
// ...set the status to ready for poll
RMDataImplementation event =

(RMDataImplementation) fetchedEvents.elementAt(i);

setEventStatus (
event.getAttr("EventId"),

CWConnectorEventStatusConstants.READY_FOR_POLL);

}

RMLogger.trace(

CWConnectorUtil.LEVEL4,

"Exiting recoverInProgressEvents");
return super.recoverInProgressEvents();
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18

Polling for events

This chapter shows how to implement the polling mechanism for events, polling
the event store for new events to be processed.
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18.1 Using the pollForEvents() method

The CWConnectorAgent class is the default implementation for the
pol1ForEvents() method. You can override this method to provide your own
implementation.

Figure 18-1 shows a sequence diagram of the basic login for the
pollForEvents() method.

CWConnectorAgent RMEventStore
| |
| I
1. Get the EventStore implementation. ' |
D getEventsStore() I
|
) fetchEvents() :
2. Fetch PollQuantity number of events =
from the application.
3. Process each event retrieved from getREIE Vai() >
the application. Get the next event to .
be processed. - eventob
4. Check if the connector has subscribed
to the event generated for the business D isSubscribed()
object.
. - . getBO(eventObj)
5. If there is a subscription, build a >

business object based on the

; > X . businessObj
information in the event that is retrieved. =

6. Send the event to the integration
broker. D gotApplEvent(businessObj)
archiveEvent()
7. If the event was sent to the connector >
framework, archive and delete the deleteEvent() _

event from the event store.

Figure 18-1 A sequence diagram for the pollForEvents() method
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Example 18-1 shows the implementation of basic logic for the po11ForEvents ()

method.

Note: For the adapter, use the default implementation because it meets the
needs of the application.

Example 18-1 Default implementation for the pollForEvents() method

/** * Default implementation of pollForEvents. */
public int pollForEvents() {
CWConnectorUtil.traceWrite(
CWConnectorLogAndTrace.LEVEL5,
"Entering pollForEvents.");

// Get the EventStoreFactory implementation name from the
// getEventStore() method.
CWConnectorEventStore evts = getEventStore();
if (evts == null) {
CWConnectorUtil.generateAndLogMsg (
10533,
CWConnectorLogAndTrace.XRD_ERROR,
0,
0);
return CWConnectorConstant.APPRESPONSETIMEOUT }
try {
// Fetch PollQuantity number of events from the application.
try {
evts.fetchEvents();
} catch (StatusChangeFailedException e)
CWConnectorUtil.generateAndLogMsg (
10533,
CWConnectorLogAndTrace.XRD_ERROR,
0,
0);
CWConnectorUtil.logMsg(e.getMessage());
e.printStackTrace();
return CWConnectorConstant.APPRESPONSETIMEQOUT;
}
// Get the property values for PollQuantity and ArchiveProcessed.
int pollQuantity;
String poll = CWConnectorUtil.getConfigProp("PollQuantity");
try {
if (poll == null || poll.equals(""))
pollQuantity = 1;
else
pollQuantity = Integer.parselnt(poll);
} catch (NumberFormatException e) {
CWConnectorUtil.generateAndLogMsg (
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10544,
CWConnectorLogAndTrace.XRD_ERROR,
0);
CWConnectorUtil.logMsg(e.getMessage());
e.printStackTrace();
return CWConnectorConstant.FAIL;
}
String arcProcessed = CWConnectorUtil.getConfigProp("ArchiveProcessed");
// In case the ArchiveProcessed property is not set, use true
// as default.
if (arcProcessed == null || arcProcessed.equals(""))
arcProcessed = CWConnectorAttrType.TRUESTRING;
CWConnectorEvent evtObj;
CWConnectorBusObj bo = null;
try {
for (int i = 0; i < pollQuantity; i++) {
// Process each event retrieved from the application.
// Get the next event to be processed.
evtObj = evts.getNextEvent();
// A null return indicates that there were no events with
// READY_FOR_POLL status. Return SUCCESS.
if (evtObj == null) {
CWConnectorUtil.generateAndLogMsg(
10534,
CWConnectorLogAndTrace.XRD_INFO,
0!
0);
return CWConnectorConstant.SUCCEED;
}
// Check if the connector has subscribed to the event
// generated for the business object.
boolean isSub =
isSubscribed(evtObj.getBusObjName (), evtObj.getVerb());
if (isSub) {
// Retrieve the complete CWConnectorBusObj corresponding
// to the object using the getBO method in
// CWConnectorEventStore. This method sets the verb on a
// temporary business object to RetrieveByContent
// and retrieves the corresponding data information to be
// filled in the business object from the application.
try {
bo = evts.getBO(evtObj);
// Terminate flag will be set in the event store when
// the doVerbFor method returns APPRESPONSETIMEOUT in
// getBO.
if (evts.getTerminate())
return CWConnectorConstant.APPRESPONSETIMEQUT;
} catch (AttributeNotFoundException e) {
CWConnectorUtil.generateAndLogMsg (
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10536,

CWConnectorLogAndTrace.XRD_ERROR,

09

29

"getB0",

"AttributeNotFoundException");
CWConnectorUtil.logMsg(e.getMessage());
e.printStackTrace();

// Update the event status to ERROR_PROCESSING_EVENT
evts.updateEventStatus(

evtObj,

CWConnectorEventStatusConstants

.ERROR_PROCESSING_EVENT);
if (arcProcessed

.equalsIgnoreCase(CWConnectorAttrType.TRUESTRING))

// Archive the event in the application’s archive store

evts.archiveEvent (evtObj.getEventID());

// Delete the event from the event store

evts.deleteEvent (evtObj.getEventID());
}
continue;

} catch (SpecNameNotFoundException e) {
CWConnectorUtil.generateAndLogMsg(

10536,

CWConnectorLogAndTrace.XRD_ERROR,

09

29

"getBO",

"SpecNameNotFoundException™);
CWConnectorUtil.logMsg(e.getMessage());
e.printStackTrace();

// Update the event status to ERROR_PROCESSING_EVENT
evts.updateEventStatus(

evtObj,

CWConnectorEventStatusConstants

.ERROR_PROCESSING_EVENT);
if (arcProcessed

.equalsIgnoreCase(CWConnectorAttrType.TRUESTRING))

// Archive the event in the application’s archive store

evts.archiveEvent (evtObj.getEventID());

// Delete the event from the event store

evts.deleteEvent (evtObj.getEventID());
}
continue;

} catch (InvalidVerbException e) {
CWConnectorUtil.generateAndLogMsg (

10536,

CWConnectorLogAndTrace.XRD_ERROR,

09
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29

"getBO" R

"InvalidVerbException");
CWConnectorUtil.logMsg(e.getMessage());
e.printStackTrace();

// Update the event status to ERROR_PROCESSING_EVENT
evts.updateEventStatus (

evtObj,

CWConnectorEventStatusConstants

.ERROR_PROCESSING_EVENT);
if (arcProcessed

.equalsIgnoreCase(CWConnectorAttrType.TRUESTRING)) {

// Archive the event in the application’s archive store

evts.archiveEvent (evtObj.getEventID());

// Delete the event from the event store

evts.deleteEvent (evtObj.getEventID());
}
continue;

} catch (WrongAttributeException e) {
CWConnectorUtil.generateAndLogMsg (

10536,

CWConnectorLogAndTrace.XRD_ERROR,

0,

25

"getB0O",

"WrongAttributeException");
CWConnectorUtil.logMsg(e.getMessage());
e.printStackTrace();

// Update the event status to ERROR_PROCESSING_EVENT
evts.updateEventStatus (

evtObj,

CWConnectorEventStatusConstants

.ERROR_PROCESSING_EVENT);
if (arcProcessed

.equalsIgnoreCase(CWConnectorAttrType.TRUESTRING)) {

// Archive the event in the application’s archive store

evts.archiveEvent (evtObj.getEventID());

// Delete the event from the event store

evts.deleteEvent (evtObj.getEventID());
}
continue;

} catch (AttributeValueException e) {
CWConnectorUtil.generateAndLogMsg (

10536,

CWConnectorLogAndTrace.XRD_ERROR,

0’

2,

"getB0O",

"AttributeValueException");
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CWConnectorUtil.logMsg(e.getMessage());
e.printStackTrace();
// Update the event status to ERROR_PROCESSING EVENT
evts.updateEventStatus(
evtObj,
CWConnectorEventStatusConstants
.ERROR_PROCESSING_EVENT);
if (arcProcessed
.equalsIgnoreCase(CWConnectorAttrType.TRUESTRING))
// Archive the event in the application’s archive store
evts.archiveEvent (evtObj.getEventID());
// Delete the event from the event store
evts.deleteEvent (evtObj.getEventID());
}

continue;

} catch (AttributeNullValueException e) {

}

CWConnectorUtil.generateAndLogMsg (

10536,

CWConnectorLogAndTrace.XRD_ERROR,

09

29

"getB0",

"AttributeNullValueException");
CWConnectorUtil.logMsg(e.getMessage());
e.printStackTrace();

// Update the event status to ERROR_PROCESSING_EVENT
evts.updateEventStatus(

evtObj,

CWConnectorEventStatusConstants

.ERROR_PROCESSING_EVENT);
if (arcProcessed

.equalsIgnoreCase(CWConnectorAttrType.TRUESTRING))

// Archive the event in the application’s archive store

evts.archiveEvent (evtObj.getEventID());

// Delete the event from the event store

evts.deleteEvent (evtObj.getEventID());
}

continue;

// Log a fatal error in case the object is not found.

if

(evtObj.getStatus()

== CWConnectorEventStatusConstants
.ERROR_OBJECT_NOT_FOUND) {

CWConnectorUtil.generateAndLogMsg (
10543,
CWConnectorLogAndTrace.XRD_FATAL,
0,
0);
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// Update the event status to ERROR_OBJECT_NOT_FOUND
evts.updateEventStatus(
evtObj,
CWConnectorEventStatusConstants
.ERROR_OBJECT_NOT_FOUND) ;
if (arcProcessed
.equalsIgnoreCase(CWConnectorAttrType.TRUESTRING))
// Archive the event in the application’s archive store
evts.archiveEvent (evtObj.getEventID());
// Delete the event from the event store
evts.deleteEvent (evtObj.getEventID());
}
continue;
}
// In case the business object is null, the retrieve call
// returned an error.
if (bo == null) {
CWConnectorUtil.generateAndLogMsg (
10335,
CWConnectorLogAndTrace.XRD_ERROR,
09
0);
// Update the event status to ERROR_PROCESSING_EVENT
evts.updateEventStatus (
evtObj,
CWConnectorEventStatusConstants
.ERROR_PROCESSING_EVENT);
if (arcProcessed
.equalsIgnoreCase(CWConnectorAttrType.TRUESTRING)) {
// Archive the event in the application’s archive store
evts.archiveEvent (evtObj.getEventID());
// Delete the event from the event store
evts.deleteEvent (evtObj.getEventID());
}
continue;
}
// Set the processing verb on the business object.
try {
bo.setVerb(evtObj.getVerb());
} catch (InvalidVerbException e) {
CWConnectorUtil.generateAndLogMsg(
10536,
CWConnectorLogAndTrace.XRD_ERROR,
09
29
"setVerb",
"InvalidVerbException");
CWConnectorUtil.logMsg(e.getMessage());
e.printStackTrace();
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// Update the event status to ERROR_PROCESSING_EVENT
evts.updateEventStatus(

evtObj,
CWConnectorEventStatusConstants
.ERROR_PROCESSING_EVENT);

if (arcProcessed

}

.equalsIgnoreCase(CWConnectorAttrType.TRUESTRING))

// Archive the event in the application’s archive store
evts.archiveEvent (evtObj.getEventID());

// Delete the event from the event store
evts.deleteEvent (evtObj.getEventID());

continue;

}

// Check again for subscription.
if (isSubscribed(bo.getName(), bo.getVerb())) {

/1

Send the event to integration broker.

int stat = gotApplEvent(bo);
if (stat == CWConnectorConstant.CONNECTOR NOT_ACTIVE) {

CWConnectorUtil.generateAndTraceMsg (
CWConnectorLogAndTrace.LEVEL3,
10551,
CWConnectorLogAndTrace.XRD_INFO,
0,
0);
evts.updateEventStatus(
evtObj,
CWConnectorEventStatusConstants.READY _FOR _ROLL);
// No need to archive the event, as the status is reset
// to READY_FOR POLL. It is as if this event never
//reached the
// connector for processing.
return CWConnectorConstant.SUCCEED;

(stat
== CWConnectorConstant.NO_SUBSCRIPTION_FOUND) {
CWConnectorUtil.generateAndLogMsg (

10552,

CWConnectorLogAndTrace.XRD_ERROR,

09

0);
// Update the event status to UNSUBSCRIBED.
evts.updateEventStatus (

evtObj,

CWConnectorEventStatusConstants.UNSUBSCRIBED) ;
if (arcProcessed

.equalsIgnoreCase(

CWConnectorAttrType.TRUESTRING)) {
// Archive the event in the application’s archive
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//store
evts.archiveEvent (evtObj.getEventID());
// Delete the event from the event store
evts.deleteEvent (evtObj.getEventID());
}
continue;
}
if (stat == CWConnectorConstant.SUCCEED) {
// Update the event status to SUCCESS.
evts.updateEventStatus(
evtObj,
CWConnectorEventStatusConstants.SUCCESS) ;
if (arcProcessed
.equalsIgnoreCase(
CWConnectorAttrType.TRUESTRING))
// Archive the event in the application’s archive
//store
evts.archiveEvent (evtObj.getEventID());
// Delete the event from the event store
evts.deleteEvent (evtObj.getEventID());
}
continue;
} else // gotApplEvent returned FAIL
{
CWConnectorUtil.generateAndLogMsg (
10532,
CWConnectorLogAndTrace.XRD_ERROR,
09
0);
// Update the event status to ERROR_POSTING_EVENT.
evts.updateEventStatus (
evtObj,
CWConnectorEventStatusConstants
.ERROR_POSTING_EVENT);
// Archive the event if ArchiveProcessed is set
// to true.
if (arcProcessed
.equalsIgnoreCase(
CWConnectorAttrType.TRUESTRING))
// Archive the event in the application’s
// archive store.
evts.archiveEvent (evtObj.getEventID());
// Delete the event from the event store.
evts.deleteEvent (evtObj.getEventID());
}

return CWConnectorConstant.FAIL;

}

} else // Event unsubscribed.

{
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CWConnectorUtil.generateAndLogMsg (
10552,
CWConnectorLogAndTrace.XRD_ERROR,
09
0);
// Update the event status to UNSUBSCRIBED.
evts.updateEventStatus (
evtObj,
CWConnectorEventStatusConstants.UNSUBSCRIBED) ;
// Archive the event if ArchiveProcessed is set
// to true.
if (arcProcessed
.equalsIgnoreCase(CWConnectorAttrType.TRUESTRING))
// Archive the event in the application’s
// archive store.
evts.archiveEvent (evtObj.getEventID());
// Delete the event from the event store.
evts.deleteEvent (evtObj.getEventID());
}
continue;
}
} else {
CWConnectorUtil.generateAndLogMsg(
10552,
CWConnectorLogAndTrace.XRD_ERROR,
0:
0);
// Update the event status to UNSUBSCRIBED.
evts.updateEventStatus(
evtObj,
CWConnectorEventStatusConstants.UNSUBSCRIBED) ;
// Archive the event if ArchiveProcessed is set
// to true.
if (arcProcessed
.equalsIgnoreCase(CWConnectorAttrType.TRUESTRING)) {
// Archive the event in the application’s
// archive store. evts.archiveEvent(evtObj.getEventID());
// Delete the event from the event store.
evts.deleteEvent (evtObj.getEventID());
}
continue;
}
} //For loop
}
} catch (StatusChangeFailedException e)
CWConnectorUtil.generateAndLogMsg (
10536,
CWConnectorLogAndTrace.XRD_ERROR,
09
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29

"updateEventStatus",

"StatusChangeFailedException");
CWConnectorUtil.logMsg(e.getMessage());
e.printStackTrace();
return CWConnectorConstant.APPRESPONSETIMEQOUT;

} catch (InvalidStatusChangeException e) {

CWConnectorUtil.generateAndLogMsg (

10536,

CWConnectorLogAndTrace.XRD_ERROR,

0,

2,

"updateEventStatus",
"InvalidStatusChangeException");
CWConnectorUtil.logMsg(e.getMessage());

e.printStackTrace();

return CWConnectorConstant.APPRESPONSETIMEQUT;
} catch (ArchiveFailedException e) {

CWConnectorUtil.generateAndLogMsg(

10536,

CWConnectorLogAndTrace.XRD_ERROR,

09

2,

"archiveEvent",

"ArchiveFailedException");
CWConnectorUtil.logMsg(e.getMessage());
e.printStackTrace();
return CWConnectorConstant.APPRESPONSETIMEQOUT;

} catch (DeleteFailedException e) {
CWConnectorUtil.generateAndLogMsg (

10536,

CWConnectorLogAndTrace.XRD_ERROR,

09

29

"deleteEvent",

"DeleteFailedException");
CWConnectorUtil.logMsg(e.getMessage());
e.printStackTrace();
return CWConnectorConstant.APPRESPONSETIMEQUT;

} catch (AttributeNullValueException e) {
CWConnectorUtil.generateAndLogMsg(
10536,
CWConnectorLogAndTrace.XRD_ERROR,
09
29
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"get method in event store",
"AttributeNullValueException");
CWConnectorUtil.logMsg(e.getMessage());
e.printStackTrace();
return CWConnectorConstant.FAIL;
}
} finally {
evts.cleanupResources();
}
return CWConnectorConstant.SUCCEED;
}
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Part 3

Setting up
applications for
our scenario
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19

Overview of our scenario
and applications

This chapter provides some background information about our scenario. It
outlines the current, fictitious environment and the integration project that our
scenario addresses.
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19.1 Understanding our scenario environment

When you begin adapter development, it is crucial to understand the
environment and applications in that environment. In our scenario, the company
is a rental property management company that runs all of the operations for
tenant maintenance through a call center. Management wants to scale back call
center operations because they are proving to be costly.

Currently, the call center operators access each of the supporting applications
separately. This environment causes delays, potential inconsistencies, and
redundant data storage. The RedTenant application stores data regarding
tenants, as does the RedMaintenance application. As a result, apart from the
duplication of data, they have the potential problem of inconsistent data across
the two applications.

In the this environment, if the company’s own tradespeople cannot carry out the
work when maintenance requests are created, the call-center operators must
contact the external contracting company and then update the details in the
RedMaintenance application manually — a time-consuming and potentially
inconsistent method for updating data. The call center operators must then
contact the in-house maintenance teams and external contractors to update the
progress of maintenance requests.

Figure 19-1 illustrates the current environment.

"
- -..N--.. ,

= ;@q_ g.:i Call Center

In-house Maintenance

SR

»d

External Contractors

Red Tenant Application

i

Tenants

Figure 19-1 Current call center environment
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19.2 The requirements

Management requires that the solution:
» Provide as much automation and synchronization as possible.

» Give the tenants the ability to query and request their own maintenance using
the Internet.

» Is extensible enough so that, at some point in the future, tenants can use
e-mail to request maintenance or to receive updates.

In addition, management also requests the following restrictions:
» The solution cannot altering existing applications.

» The solution must use an integration broker for any data modification,
enhancement, or semantic mediation.

We have two applications in our scenario. The main application, the back-end
application, is the RedMaintenance application. With this application, the staff of
the management company maintains tenant and apartment information by
inputting and updating maintenance requests taken by the call center directly into
the application.

The front-end application is the RedTenant application. With this browser-based
application, the call center operator can obtain details of a tenant and their
apartment. The tenant identifies themselves by their tenant ID. The call center
opperator can check the status of any current requests and enter the details of
any newly created requests, based on the details from the RedMaintenance
system.

The two applications were developed independently. The back-end is a
packaged application. The front-end was developed by a small software
company. The RedTenant application was developed in readiness for an
integration project and is messaging aware (that is, it sends and receives its
queries with queues). Prior to the integration project, a series of programs were
used to access the database in which all of the information for this application
was stored. The programs were written to format the data correctly for the
RedTenant queues.

In our scenario, the two applications will be integrated using a combination of
adapters and the WebSphere integration brokers.
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The RedTenant application requires no modification other than a change of
queue destination, which sends the requests to the hub using an adapter for
processing. The application sends data through a JMS adapter to the Broker,
where the data is transformed from the business object data that is sent from the
front-end connector to the business object format that is required by the
back-end connector.

Because the back-end application has an exposed API, we use a custom
adapter which was built for the back-end application. This custom adapter
functions in a similar fashion to any other application adapter in the sense that it
is created specifically for use with this particular application using the exposed
API.

Figure 19-2 illustrates the complete integration scenario for the company in our
scenario.

e message modification
e enhancement

e semantic mediation

e logging ...

Red Tenant: Customer proprietary
web application
Not to be modified

JMSConnector
(technology connector)

Redtenant

Red Maintenance:
Packaged property
maintenance application
Not to be modified

Tenant @k
Fmail :

® business decision logic
e human interaction.

RMConnector

(request processing)

\

External Contractor application(s) a

RM2Connector
(event processing)

Figure 19-2 Complete integration solution
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20

Installing and configuring
the scenario infrastructure

This chapter discusses the installation and configuration of the front-end and
back-end applications that we use in our scenario.

Important: Our sample applications are intended for illustrative purposes only
and are not necessarily fully functional applications. Keep in mind that the
front-end application has no correlation of request and response messages.
Thus, the application simply takes the first response message it finds on the
queue when a request has been made. It is vital when conducting end-to-end
testing to ensure that all the required queues are empty, with no left-over
messages from unit testing.
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20.1 Messaging infrastructure

The queue managers for our applications are:

» REDBROKER, the broker queue manager listening on port 1421
» REDTENANT, the front-end queue manager listening on port 1416

20.2 The RedTenant Web application

The RedTenant Web application is the front-end of the RedMaintenance
application, a stand-alone Java application for property management. With this
Web interface, a tenant can retrieve his or her apartment’s maintenance
information.

To use the application, the tenant does the following:
1. The application starts with the login page. The URL for the application is:

http://Tocalhost:9080/RedTenant/index.jsp

The tenant enters a valid tenant ID to retrieve the apartment details and
maintenance list. Figure 20-1 shows the login page.

Redtenant

TENANT MANAGEMENT APPLICATION

Please, enter your id to retrieve information about your apartments:

Tenant ID: [100 enter

hiot

Figure 20-1 The RedTenant login page

If an error occurs, the application returns the login page with an error
message as shown in Figure 20-2 on page 313.
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- ITS0 REDtenant - Microsoft Internet Explorer g e =[Ol =|
File Edit Wiew Fawvorites Tools Help ﬁ
GaBack ~ = - @) (3] | @hsearch  [ElFavorites  GPMeda (% | - S -5
Address [&] http: flocalhost:9050/RedTenant] j G0

=
TENANT MANAGEMENT APPLICATION
Please, enter your id to retrieve information sbout your apartments:
& Error retrieving data from the server.
home
H
|&] Done [ BB Localintranet v

Figure 20-2 The RedTenant login page with an error message

2. If avalid tenant ID exists in the database, the application displays a page, as
shown in the Figure 20-3, that lists the tenant's apartments. For each
apartment, it shows the maintenance list.

Redtenant

Welcome Lee Gawin. Your e-mail: leegavini@@uk ibm.com
Last update: Thu, &ug 19, 2004 at 0343 Ak

YOUR APARTMENT

Apartment5 details

Apartment ID Address Postcode Maintenances

135 1B Hursley Park, Winchester, Hampshire, United -
' ' ' 1 = | |details || new
ol sozan [ 1]

hiome:

Figure 20-3 Maintenance information window

Chapter 20. Installing and configuring the scenario infrastructure 313



3. To see the maintenance details, the tenant selects the maintenance
instances from the combination box. Selecting details displays the requested
information. Figure 20-4 shows the information window for completed
maintenance. Figure 20-5 shows the information window for an active
maintenance request.

J Maintenance - Microsoft Internet Exploi

Fu Maintenance

[[1] 1
Description | have a leaking tap
Status COMPLETED August 13 2004

Figure 20-4 Completed maintenance information window

2 Maintenance -

ﬂ Maintenance

[[1] 3
Description High speed internet not wworking
Status ACTIVE Cable company contacted,

modem to be replaced Expected
completion: August 19 2004

Figure 20-5 Active maintenance information window
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4. Finally, the tenant can create a new maintenance request for a given
apartment by selecting new, as shown in Figure 20-3 on page 313. A window
appears with a text area for the tenant to enter a description of the request
(Figure 20-6). To send the request, the tenant selects create.

; New maintenance - Microsoft Internet Explore;

-] Hew maintenance

Maintenance information
Description: ﬂ
=

Figure 20-6 New maintenance request window

20.3 Installing the RedTenant application

The RedTenant application is a Web application (level 1.3) that is compliant with
J2EE and that is based on the Apache Struts framework (V1.1). This application
accesses the back-end system through a business integration system and sends
XML messages to JMS message queues.

The software requirements for the RedTenant installation are:

» WebSphere Application Server V5.1
» WebSphere MQ V5.3.0.2

Note: If you want to install IBM WebSphere Application Server on the same
host as WebSphere MQ, you can install WebSphere MQ with the Server and
Java Messaging features and then install WebSphere Application Server
without the Embedded Messaging Server option.

We use WebSphere Studio Application Developer V5.0.1 to develop our Web
application. All the phases of the RedTenant application are built in a single Web
project named RedTenantWEB. The entire project is exported to an EAR file
named RedTenantEAR.ear. We use this file to deploy the Web application on
WebSphere Application Server.
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Note: You can find the RedTenantEAR.ear file in the Additional Materials in
the RedTenant folder.

The Administrative Console is the simplest way to install an application in
WebSphere. It provides the necessary wizards to create, remove, start, and stop
applications. To launch the Administrative Console, select Start — Programs
— IBM WebSphere — Application Server v5.1 — Administrative Console.
If WebSphere global security is enabled, enter a valid user ID. If security is not
enabled, do not enter anything.

Note: In this section, we assume that a connection is made to the
Administrative Console installed in the Network Deployment node.

20.4 Preparing the environment

To prepare for the RedTenant application installation, you need to:

» Create an application server to host the application.
» Configure the necessary resources for the WebSphere MQ JMS Provider.

20.4.1 Creating the RedTenant application server
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When WebSphere Application Server is installed, a default server, server1, is
created automatically. Although the RedTenant application could be deployed to
this default server, we recommend that you create a separate server for the
RedTenant application. The default server is intended to run the WebSphere
samples and serve as the server template.

To create the application server:
1. Select Servers — Application Servers in the navigation pane.
2. Click New.

3. Provide the application server name, for example RedTenantServer, and click
Next.

4. The next window, as shown in Figure 20-7 on page 317, lets you review the
current application server settings. From there, you can go back to the
previous page or confirm the settings and complete the application server
creation by clicking Finish.
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4} websphere Administrative Console - Microsoft Internet Explorer =10l

File Edit View Favorites Tools  Help |
GBack ~ = - ) at | Qhsearch [GelFavorites GMedia &4 | By S -
Address I@ http:/ localhost: 9090 adminsecureflogon. do j Go
ebSphere Ap Ad 3 g Console m - ;

Home | Save | Preferences | Logout | Help | |3|
User ID: =]

: Create New Application Server i
katbbrra

Create Mew Spplication Server

B Servers

Application Servers
Applications

—+5Step1: Selectan

server

Resources You may either select an existing application server as a template for the new one, or use the default spplication server

Security template.

Environment Select node kaBhrrakabbrra * The node that iz selected on this step 1
System Administration will determine the server processes

available from which to chooze on the
Troubleshooting next step.

Server name i IRedTenantServer Loglcal name for server. Mame must be
unigue within cell.

Hitp Ports ¥ Generate Urigue Hitp Ports Generates unigue port ngmber; for.
every hittp transport that is defined in

the source server, so that the resulting Iz‘
-
WebSphere Status |1| = Previous  Plext = April 19, 2004 3:29:10 PM EDT Q
E» Configuration Problems ‘ o ﬁ
Total Configuration Problems ;0 @ Ototal /A, Ototal |[7) : Ototal
Preferences N Iz‘

|@ Daone ’_ ’_ ’_ E Local intranet: 4

Figure 20-7 Creating the RedTenant application server

20.4.2 Configuring resources for the WebSphere MQ JMS provider

The next step is to create the necessary JMS resources for the WebSphere MQ
JMS Provider. For the RedTenant application, we need four connections to the
back-end system. We use two connections, request and response, for the tenant
information retrieval and the other two connections for the new maintenance
creation. Five resources must be created: a queue connection factory and four
queues. JMS resources can be created using the Administrative Console.

To create the connection factory:
1. Select Resources — WebSphere MQ JMS Provider in the navigation pane.

2. In the content pane, select WebSphere Queue Connection Factories in the
Additional Properties table, as shown in Figure 20-8 on page 318.
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4} websphere Administrative Console - Microsoft Internet Explorer

=10l x|

Servers

Applications

B Resources
JDBC Providers
Genetic JMS Providers
WiehSphere JMS Provider
WiehSphere b JMS Provider
hdail Providers
Resource Environment Provider)
URL Providers
Resource Adapters

Security

=

Environmenit

System Administration

HHBA

Troubleshooting

| [

/]

File Edit View Favorites Tools  Help |
GBack ~ = - ) at | Qhsearch [GelFavorites GMedia &4 | N S -
Address Iﬁj http: }flocalhost: 9090/ admin/secure/logon. dao j @GU
Ey
Hi [} H [} e ;
Home | Save | Preferences | Logout | Help | ==
User ID: E

Scope cells:kabbrranodes:kasbrra | ([ The zcope of the configured resource. This value indicates the
configuration location for the configuration file.
[Mame WehSphere MG JMS [i The name of the resource provider .
Provider
Description WehSphere MG JMS [ & test description for the resource provider .
Provider
Clazspath FIMGIMS_LIB_ROOT} [ & list of paths ar JAR file names which together form the location for

the WebSphere MG classes. This clazspath may be changed by
modifying the varisble map for MGUMS_LIB_ROOT.

Mative Library Path

FIMQUMS_LIB_ROOT}

[[Han optional path to any native libraries (dl's, =0's). This native path
may be changed by modifying the variable map for MGUMS_LIB_ROOT.

Back

Additional Properties ‘ ‘ ‘ -

WehSphere MG Gueue Coppection Factories

WehSphere MG Topic Conuion Factories

WiehSphere G Gueue Destinations

WiehSphere b Topic Destinations

|€| http: fflocalhost: 9090 adminfcom.ibm. ws.console. resources, ForwardCmd. do?Forwardilame=MOOueueConnectionFactory conkent. m. (2E Local intranet

s E

Figure 20-8 Configuring resources for the WebSphere MQ JMS Provider

3. Click New and provide the information that is specified in Table 20-1.

Table 20-1 Queue connection factory properties for RedTenantCF

manager for this connection factory.
Connections created by this factory
connect to that queue manager.

Property Value Description

Name RedTenantCF The queue connection factory name
JNDI Name jms/RedTenantCF The JNDI name for the resource

Queue Manager REDTENANT The name of the WebSphere MQ queue
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Figure 20-9 shows the New Connection Factory table.

Configuration

General Properties

Scope * cellz kabhrranodes: kaGhbrra |1| The scope of the configured resource. This
value indicates the configuration locstion for
the configuration file.

Maime * IRedTenantCF [[The required display name for the resource.
JMDI Mame * Ijms.l'RedTenantCF [ The JNDI name for the resource.
Description RedTenant Connection Factory I:‘ [{an optional description for the resource.

5

Category I [[an optional category string which can be
used to clazsify or group the resource.

Component-managed Authentication Alias (none) - [[References authertication data for
component-managed signon to the resource.

Container-managed Authertication Alias (none) - [i] References authertication data for

container-managed signon to the resource,

Mapping-Configuration Alias IDefaunPrincipaIMapping vl [i] select a suitable JAAS login configuration

from the security-JAAS configuration panel to
map the user identity and credertialz to a
resource principal and credertialz that is
recuired to open & connection to the back-end
server.

Gueue Manager REDTEMAMT [i The name of the ‘WehSphere M2 queue
manager for this connection factory.
Connections created by this factory connect to
that gqueue manager.

Figure 20-9 Creating a connection factory
4. Click OK.

The WebSphere MQ Queue Connection Factories table shows the information
that is shown in Figure 20-10.

WebSphere MG JMS Provider =
WebSphere MQ Queue Connection Factories

A gueus connection factory is used to creste connections to the associated JMS provider of JMS queue destinations, for poirt-to-point messaging. Use
‘WehSphere M Gueus Connection Factory administrative objects to manage gqueue connection factories for the WebSphere MG JMS provider. [i

Total: 1
Fitter

Preferences

MNew | | Delete

[ |Hame s JHDI Hame ~ Description f” Category =

] RedTenantCF jmsRedTenantCF RedTenant Connection Factory

Figure 20-10 The WebSphere MQ Queue Connection Factories.
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To create the first queue destination:

1. Select Resources — WebSphere MQ JMS Provider entry in the navigation
pane.

2. In the content pane, select WebSphere Queue Destinations in the
Additional Properties table (see Figure 20-8 on page 318).

3. Click New and provide the information that is specified in Table 20-2.

Table 20-2 Queue destination properties for RTReq1Q

Property Value Description

Name RTReq1Q The queue destination name
JNDI Name ims/RTReq1Q The JNDI name for the resource.
Base Queue Name RTREQ1Q The name of the queue to which

messages are sent, on the queue
manager specified by the Base queue
manager name property.

Base Queue Manager | REDTENANT The name of the WebSphere MQ
Name queue manager to which messages
are sent.
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Figure 20-11 shows the New Queue Destination table.

Configuration

General Properties

Scope * cells:kabbrra:nodes:kabbrra |1| The scope of the configured resource. This value
indicates the configuration location for the configuration file.

Maime * IRTReq1 Q [[The required display name for the resource.

JMDI Mame * Iij."RTReq1 Q [ The JNDI name for the resource.

Description RedTenant - Tenant information request I:‘ [[an optional description for the resource.

Category I [[an optional catenory string which can be used to classify
of group the resource.

Persistence IAPPUCA'”ON DEFINED! LI [ilwhether all messages sent to the destination are
persistent, non-persistent, or have their persistence defined
by the application.

Priority IAPPLICATION DEFINED LI [[lwihether the message priority for this destination is
defined by the application or the Specified priority property.

Specified Priority ID [ilif the Priarity property iz set to Specified, type here the
message priority for this gueue, inthe range 0 through 9.

Expiry IAPPLICATION DEFINED LI [ilwihether the expiry timeout for this queue is defined by
the application or the Specified expiry property, or messages
on the gueus never expire (have an unlimited expiry timeout).

Specified Expiry ID M liseconds [iifthe Expiry timeout property is set to Specified, type here
the number of milizeconds (grester than 0) after which
messages on this queus expire.

Base Queue Mame * IRTREQ1 Q [{] The name of the gueue to which messages are sent, on
the gueus manager specified by the Base gueue manager
name property.

Base GQueue Manager Mame |REDTENANT [i The name of the WiehSphere MG queue manager to which

messages are sent.

Figure 20-11 Creating a queue destination

4. Click OK.

5. Complete the configuration of the other three queue destinations by providing
the information that is specified in Table 20-3, Table 20-4 on page 322, and
Table 20-5 on page 322.

Table 20-3 Queue destination properties for RTRes1Q

Property Value Description

Name RTRes1Q The queue destination name

JNDI Name ims/RTRes1Q The JNDI name for the resource.

Base Queue Name | RTRES1Q The name of the queue to which messages
are sent, on the queue manager specified by
the Base queue manager name property.

Base Queue REDTENANT The name of the WebSphere MQ queue

Manager Name manager to which messages are sent.
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Table 20-4 Queue destination properties for RTReq2Q

Property Value Description

Name RTReq2Q The queue destination name

JNDI Name ims/RTReq2Q The JNDI name for the resource.

Base Queue Name RTREQ2Q The name of the queue to which
messages are sent, on the queue
manager specified by the Base queue
manager name property.

Base Queue REDTENANT The name of the WebSphere MQ queue

Manager Name

manager to which messages are sent.

Table 20-5 Queue destination properties for RTRes2Q

Property Value Description

Name RTRes2Q The queue destination name

JNDI Name jms/RTRes2Q The JNDI name for the resource.

Base Queue Name RTRES2Q The name of the queue to which
messages are sent, on the queue
manager specified by the Base queue
manager name property.

Base Queue REDTENANT The name of the WebSphere MQ queue

Manager Name

manager to which messages are sent.
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6. After you have completed the queue destination entries, the WebSphere MQ
Queue Destinations table shows the information that is shown in

Figure 20-12.
WebSphere MO JMS Provider >
WebSphere MG GQueue Destinations
Gueue destinations provided for poirt-to-point messaging by the WebSphere MG IMS provider. Use WebSphere MG Queue Destination administrative
objects to manage gueue destinations for the WebSphere MG JMS provider. [i
Total: 4
Fitter
Preferences
MNew | Delete
[ |Hame = JHDI Hame = Description = |Category S
[~ |RETReqla jmzRTReq1 G RedTenant - Tenant information [
request
[~ |RTReq2G jmzRTReq2G RedTenant - Maintenance creation
request
[~ |RETRez1G jmzRTRes1G RedTenant - Tenant information
response
] RTRes2G jm=RTRes2G RedTenant - Maintenance creation |
response

Figure 20-12 The WebSphere MQ Queue Destinations

20.4.3 Deploying the application

We have created the JMS resources that the RedTenant application requires. To
deploy the application using the Administrative Console:

1. Select Applications — Install New Application in the navigation pane (see
Figure 20-13 on page 324).
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4} websphere Administrative Console - Microsoft Internet Explorer 10l =|
File Edit View Favorites Tools  Help |
GBack ~ = - ) at | Qhsearch [GelFavorites GMedia &4 | By S -

Address I@ http:/ localhost: 9090 adminsecureflogon. do j Go

= o i
ebSphere Ap Ad 3 g Console m - ;
Home | Save | Preferences | Logout | Help | |3|
User ID: =]
: Create New Application Server i
katbbrra
Create Mew Spplication Server
B Servers

Application Servers
Applications

—+5Step1: Selectan SETver

Resources You may either select an existing application server as a template for the new one, or use the default spplication server
Security template.

Environment Select node IkaBbrra.l'kaBbrra vl The node that iz selected on this step 1

. . will determine the server processes
R S available from which to chooze on the
Troubleshooting next step.

Server name i IRedTenantServer Loglcal name for server. Mame must be
unigue within cell.

Hitp Ports ¥ Generate Uriigue Hitp Ports Generates unigue port ngmber; for.
every hittp transport that is defined in

the source server, so that the resulting Iz‘
-
WebSphere Status [i = Previous  flext = April 19, 2004 3:25:10 P EDT Q
Total Configuration Proklems ;0 % o 0 total a 0 total B 0 total
Preferences N lz‘

|&] pone ’_’_’_ E Lacal intranet v
Figure 20-13 The first Preparing for the application installation page

2. Enter the full path name of the enterprise application file, for example
C:\SG249345\RedTenantEAR.ear, and click Next.

3. Click Next in the next two pages to complete Step 1. In our example, we take
the default options for the installation.

4. The next two panes show the mapping between resource references and
resources. We have already mapped the JMS resources used by the Web
module. Click Next in both panes.

5. Choose the Virtual Host for the RedTenant Web module, or take the default.
Click Next.

6. Select the RedTenantWEB module, select RedTenantServer as shown in
Figure 20-14 on page 325 and click Apply. Click Next.
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4} websphere Administrative Console - Microsoft Internet Explorer E e 10l =|

File Edit View Favorites Tools  Help |

GBack ~ = - () at | Qhsearch [GelFavorites GMedia &4 | BN S -

Address I@ http: }flocalhost: 9090/ admin/secure/logon. dao j @GU
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Step 1 Provide options to perform the installation
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Figure 20-14 Mapping the RedTenantWEB module to the RedTenantServer

Specify the application server where you swant to install modules contained in your application. Modules can be installed
on the same server or dispersed among several servers.,

Clusters and Servers:

[ Module URI Server

Step B Summary

=]

=T

7. Click Finish to complete the deployment.

You can now start the RedTenantServer application server and test the
RedTenant Web application by invoking http://<host_name>/RedTenant. Make
sure that the WebSphere MQ queue manager has been started.
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20.4.4 A quick test

Start with the login screen that is shown in Figure 20-15.

File Edit View Favorites Tools  Help
| 4=Eac - @ 2] | Qisearch [GFavorites CAHistory | By S
| Address |€| http: fflocalhost: 9050/RedTenant,

® Redtenant

TEMANT MANAGEMENT APPLICATION

Please, enter your id to retrieve information sbout your apartments:

Tenant ID:

Figure 20-15 Login screen

If you use the setup materials for the database for the back-end application,
discussed in 20.5, “Create the back-end application database” on page 328, you
see from the sample database entries that there is a tenant ID of 100 in the
database. This is the tenant ID that we will be using for all of the testing.
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To test the application:
1. Enter the tenant ID into the front-end application, as shown in Figure 20-16.

Redtenant

TENANT MANAGEMENT APPLICATION
Please, enter your id to retrieve information about your apartments:

Tenant ID: |100 enter

Figure 20-16 Enter valid tenant ID

Because we currently do not have any connectivity to any of the adapters or
the other applications, this request will time out and error due to the lack of
response from a back-end. However, it will put a request message on to a
queue that will normally be sent.

2. Use rhfutil, which is provided in the Additional Materials for this book. (See
Appendix B, “Additional material” on page 887 for information about how to
obtain the materials for this book.)

3. Enter the queue manager, REDTENANT and queue name, RETREQ1Q. Later, this
local queue will change to point to the EVENT queue for the JMS connector,
but for now we leave it.

4. Select read message. Do not browse because we do not want to retain this
message.

5. Look at the message data in XML format to see that a message has been
created and is ready for sending (Figure 20-17 on page 328).

Chapter 20. Installing and configuring the scenario infrastructure 327



_p'_p_ WEBTENANT.EYENT
File Edit Read ‘Write View Help

Main |MQMD| RFH | PuhSuhl pscr |jms | usr | other |

Meszage Data [255 bytes)
D ata Format
© Character
" Hex
" Both
&+ WML
 PARSED
 COBOL

Integer Format
" PC [Intel)
f HOST (390)

Packed Dec
T PC (Intel)
& HOST (390

1~ Char Format——
' Agcii

" Ebedic

" Simp Chinese
7 Kaorean

© Trad Chirese
" Japanese

< rxml wersion="1.0" encoding="UTF-5" standalone="yes" > ;I

<rt:tenant xsi:schemalocation="http:/ wmmnr.ibm. con/RedTenant tenant.xsd"” xml
<rtiname>x100</rtinames

</rt:tenant>

I EDIMsg
_ILI BrowseNextl
3 I ] E Copybook |

[~ CRAF [ Indent

Figure 20-17 Message data on queue from the front-end

20.5 Create the back-end application database

328

This section deploys the back-end database and application.

First, copy the folder SG246345 from the Additional Materials to your machine.

Our database for the back-end is SG246345. To create and populate the
database with sample data:

1. Open a DB2 command window.

2. Navigate to the schemas folder of SG246345.

3. Enter the following command:
CreateSG246345DB DB2 db2admin itsodyou

In this command, DB2 is the DB2 instance name, db2admin is the DB2
administrator user ID, and itsodyou is the DB2 administrator password.
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4. After you have created the database, you can choose to populate the
database with the sample data we use for the scenario. Using your favorite
DB2 tools, use the PopulateSampleData.txt file.

We import the file as a script into the DB2 Command Center and run it from
there (Figure 20-18).

[ Import x|
& File System
 From Task Center
System name |STUDENT ll
Fath Current directarny
PopulateSampleData bt 10:15G24634515::hema51
Files Directaries
create5G24634508 bat .
FullDatabase.sgl
FopulateSampleData bd
Drives
[ | 3394 MB available
Ok I cancel Help

Figure 20-18 Import script

5. Using your favorite DB2 tool, check that the database exists with the correct
tables and the sample data. We use the DB2 Command Center as shown in

Figure 20-19.

Interactive | Script RESUlTS] Access Plan
Perform required changes and then click the commit update huttan.

TEMNANTID [AME APARTME... EMAILID STATUS | CREATION...| CHAMGE..
100|Lee Gavin 1|leegavinguk.ibm.com A Alg 25, 200, Aug 24, 20)
110)ITS0O Resident 2|resident@us.ibm.com A Alg 25, 200, Aug 24, 20)
120|Redbook Reader 3|redhookreaden@us.ibm.com A Alg 25, 200, Aug 24, 20)

Figure 20-19 Some sample data
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20.6 Create the back-end application

330

Our back-end application is a Java application that uses RMI. To create the
back-end application:

1. Ensure that the application configuration properties are correct.
2. In the RedMaintenance folder of the SG246345 directory, open the config file
with a text editor. Example 20-1 shows the contents of the config file.

Example 20-1 The config file settings

# Configuration properties for AppStart
databaseMaxConn=5
databaseURL=jdbc:db2:5G246345
databaseUserName=db2admin
databaseUserPwd=itsodyou
jdbcDriverClass=COM.ibm.db2.jdbc.app.DB2Driver

3. Modify the database password to ensure that it is correct.
4. Save and close this file.

5. Start rmiregistry.

Note: The rmiregistry command creates and starts a remote object
registry on the specified port on the current host. If the port is omitted, the
registry is started on port 1099. The rmiregistry command produces no
output and is typically run in the background. A remote object registry is a
bootstrap naming service that is used by RMI servers on the same host to
bind remote objects to names. Clients on local and remote hosts can then
look up remote objects and make remote method invocations.

The registry is typically used to locate the first remote object on which an
application needs to invoke methods. That object in turn will provide
application-specific support for finding other objects.

6. Open a command window and type:
rmiregistry
Leave this window open in the background.

7. Create a shortcut on the desktop for starting the application engine, as shown
in Figure 20-20 on page 331. Ensure that the start directory is
RedMaintenance.
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Start the RedMaint engine Properties e |

General  Shortcut |Dptions| Font I La_l,JDutI |:D|D[SI Securit_l,ll

% Start the Redkaint engine

Target type: M5-005 Batch File

Target location: RedMaintenance

Target: B4 edh aintenar

¥ Buniin separate memony space. [T Blun as different user

Start it IE:'\SG24ES45'\HBdMaintenance

Shortcut key: IN one

Fiur: INormaI window ;J

Comment; I

Find T arget... J Change lcon... |

Ok I Cancel | Al J

Figure 20-20 RedMaintenance shortcut

Using this shortcut, start the application.

9. You will see in the command window the startup parameters that we use for
our application. Example 20-2 shows these parameters. Leave this window
open.

Example 20-2 Start window

C:\SG246345\RedMaintenance>start_engine

Config file is:.\Config:

Starting Auto thread

-- listing properties --

databaseUserName=db2admin

databaseMaxConn=5
jdbcDriverClass=COM.ibm.db2.jdbc.app.DB2Driver
databaseURL=jdbc:db2:5G246345
databaseUserPwd=itsodyou

***%% Driver Class is:COM.ibm.db2.jdbc.app.DB2Driver:
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10.You will also see a GUI window, shown in Figure 20-21, that is used for tracing
application activity and for problem determination.

Figure 20-21 GUI log

The basic application components are now in place. We can now integrate these
components and complete the initial testing of the adapter environments.
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Configuring and
testing adapters
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21

Creating the business
objects and connector

This chapter explains how to create the business objects that are required for the
front-end application and JMS connector in our scenario. These business objects
transport data between the front-end application and the Message Broker. For
our scenario, we installed the JMS Adapter and the XML DataHandler and the
XML ODA that are used in this chapter.

Note: We have included repos files of the components in this step for you to
use as an alternative to creating all of the business objects manually. You can
find these files in the Additional Materials in the ReposJarFiles folder. See
Appendix B, “Additional material” on page 887 for information about how to
obtain the materials for this book.
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21.1 Front-end business objects

The front-end Web application, RedTenant, uses schema-based XML
documents for its messages. We can use the XML ODA to assist in building the
application-specific business objects for these messages by using the schema
definitions for these messages.

Note: The repos file WebTenant.jar contains these business objects.

21.1.1 Creating business objects with the ODA

To create business objects:

1. Start the ODA and select IBM WebSphere Business Integration
Adapters — Adapters — Object Discovery Agent —> XML Object
Discovery Agent.

2. Navigate to the System Manager.

3. Right-click Integration Component Libraries (ICL) and select Create new
Integration Component Library.

4. Give this new ICL a name. We chose RedMaintenance.

5. Inyour ICL, right-click and select Business Objects — Create New
Business Object, as shown in Figure 21-1.

-{z= Benchmark
B el reate Mew Business Objects,.
7% Commec .
{== Databa
2= Maps
[#-{z= Relatiol
= Schedu Delete

(= Collabo g oFrech view

2o
Paske

| Details of Shorbout

Tieamm F
Carmpare \With »
Replace With L

Restare From Local Hiskary. .

Figure 21-1 New business object

6. Close the new business object window and select File —» New Using ODA.
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If your ODA has started successfully, it appears in Located agents
(Figure 21-2). If you do not see the XMLODA, check the command window for
the ODA to find the error and then restart the ODA.

Business Object Wizard - Step 1 of 6 - Select Agent - |D|ﬂ

Prezs "Find dgents” to locate ODAs Located agents:
in your subhet [192.168.0 =xx]. 'ou
will be given an estimate of the time HMLODA [student:57037]

required to complete the operation
and a means ta cancel the search.

If pou have an Q0 that iz running
on a machine outzide subhet
192168, 0 xum press ""Configure
Dizcovery'' to include that machine
in the search.

Configure Discovery |
Find Agents |

Agent's hame: To be discovered

Agent's host: ||

Port: |_

. Back I Wext > Cancel

Figure 21-2 ODA window
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7. Highlight the ODA and click Next, as shown in Figure 21-3.

Business Object Wizard - Step 1 of 6 - Select Agent

Prezs "Find dgents” to locate ODAs
in your subhet [192.168.0 =xx]. 'ou
will be given an estimate of the time
required to complete the operation
and a means ta cancel the search.

If pou have an Q0 that iz running
on a machine outzide subhet
192168, 0 xum press ""Configure
Dizcovery'' to include that machine
in the search.

Configure Discovery |
Find Agents |

Agent's name:

Angent's host:
Port:

Located agents:

HLODA [student: 57037

HMLODA,

‘student

IE?DS?

4 k | MNezt »

=101 ]

Cancel

Figure 21-3 Found ODA
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8. Enter the ODA properties as shown in Figure 21-4. The schema definition for
the RedTenant messages is in the RedTenant folder in the Additional

Materials.
9. Enter a BOPrefix of Web.
10.Click Next.
Business Object Wizard - Step Z of 6 - Configure Agent 10| =]
r— Profiles
Current profile; I o : j
Save | MHew | Remowe |
Property Value Type Description

1 Filetarme CAbdditional Materials'RedTenarttenant ==d | String name of DTD or Schema file with full pat
2 Foonit String Mame of Root Element

3 Toplewel String “alue to be used for Top Level Object W
4 BOEelection false String Selective Buziness Ohject Definition gen
5 BOPrefix Wik String Prefix that should be applied to each bus
5] DoctypeorSchemalocat|true String Generate a DOCTYPE or schemalocstio
7 Typesubstitution false String WML Instance documents use xsitypes.
5] TraceFileMame HMLODAtrace bt String Mame of the trace file

9 Tracelevel B Iritecyer Trace level for the agent

10 MezsageFils HMLODAAGeRt ot |String |Mame of the error and meszage file, rela
l | i

¢ Back I Mext > I Cancel |

Figure 21-4 Properties
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11.The ODA finds a top-level object for this XML schema. Highlight this top-level
object, as shown in Figure 21-5, and click Next.

Business Object Wizard - Step 3 of & - Select Source ‘-. o ] A |

Fram the tree below, select the source nodes from which the ODA will generate business object definitions. Click "Mest” ta continue.
Llge thiz object instead I

Degcription

< Back et = Cahicel

Figure 21-5 Select Source
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12.Select the top-level object again to confirm, as shown in Figure 21-6, and click
Next.

Business Object Wizard - Step 4 of 6 - Confirm source nodes for business objec ; o ] A |

Buzinesz ohjects definitions are about to be generated far the source nodes summarized below. Click "Mest'" ta start generating the
buzinessz object definitions or click "Back" to change your zelection,.

< Back I et = I Cahicel

Figure 21-6 Confirm source
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13.Click OK (Figure 21-7) to confirm that you will take all of the usual, supported
verb (the default setting).

: BO Propetrties - For all the Business Objects selected x|

Property Value Type Description

1 “erbs String “Yerbz that are applicable to all the SB|E

1 J 2

Figure 21-7 Select verbs
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14.Save the new business objects to your ICL, as shown in Figure 21-8. Select to
open the new business objects and to shut down the ODA after completion.

15.Click Finish.

Business Object Wizard - Step 6 of 6 - Save busi s o ] |

Buziness ohject definitions were successfully created. You can save them to a
project, a file ar both.

Save ta project | Redaintenance j
[~ Save a copy of the business object defiritions to a separate file

¥ Open the new business ohject definitions in separate windows

v Shutdown ODA $MLODA

Back | Finizh I Cancel

Figure 21-8 Finalize ODA

21.1.2 Modifying business objects for use

As often happens when you have created business objects with an ODA, you
need to check them, modify them for anything specific that was not picked up by
the ODA, and save them, both to the project and to the repository. You can now
do this for the new XML business objects.

The XML ODA generates the name for a business object definition from the
following information:

» The value of the BOPrefix ODA configuration property.
» The value of the TopLevel ODA configuration property.
» The name of the XML element that the business object definition represents.

It separates each of these values with an underscore ( _ ) character.
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Therefore, the name that the XML ODA generates has the following format:
BOPrefix_TopLevel_XMLelement

It also adds a suffix to the business object name of the child objects, as shown in
Figure 21-9.

Validating
Validating
Validating
Validating
Validating
lidating

"Web_tenant..."
"Web_tenant_P0690378762_tenant..."
"Web_tenant_apartments_P0690378762..."
"Web_tenant_apartment_P0690378762..."
"Web_tenant_maintenances P0690378762..."

Error:

"Web tenant maintenance_P -
There are no key attributes in the business object "Web_tenant"

Figure 21-9 Business object log

These names result in some very long ESQL statements when you use the
Message Broker for your flows. So, you will save each of them with a shortened
name for ease of use later. Because most of these objects are also child objects,
you will need to modify the parents to ensure that they are pointing to the correct
children.

Important: If you intend to use the completed ESQL that is included in the
Additional Materials, it is important that you use the same business object
names as we do in our scenario.

Also, as shown in Figure 21-9, the ODA has not set the key attribute on the main
business object correctly. You will have to resolve this issue.

Note: Scroll upwards if you do not see the error. It is definitely there!

To resolve the key attribute for the main business object:
1. Open the Web_tenant business object.

2. As shown in Figure 21-10 on page 345, all of the child business objects are
incorporated into the top-level business object. You must work from the
bottom up to modify and save the business objects.

3. Eliminate the error from stopping the validation of the top-level business
object. This is the key field, as shown in the error message in Figure 21-9.

4. Select the XMLDeclaration and ROOT business objects as the key attributes,
and save the Web_tenant business object.
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Posz Mame Type Wey |Foreion |Requi |Carding
1 ML Declaration String I I I

2 B RooT Weh tenant POGSOETSTEZ tenart r r r 1
2.1 schemalocation | String = Il I

22 iid String I Il I

23 TEme String I Il =

24 email String I - I

25 B apartmerts Wieh_tensnt_apartments POB303TETE | [ Il | 1
251 B apartment Wyeh tenant_apartment_POSS0375762 | [ I [ n
251, iid String = Il =

251, address String I I -

251, rmber String = I I

251, postoode String | I I

251, B mairtenances [Web_tenant_mairtenances_POBA037E | [ I = q
251, @ maintenanc (Web_tenart_maintensnce POBS03TET | [ 'l r n
251, ObjectEvant! | String

251. ObjectEverntld | String

252 OhijectEverntid String

26 OhijectEverntid String

3 OhjectEverild String

Figure 21-10 Generated business object

5. Open the Web_tenant_maintenance_P0690378762 business object. This
business object is correct as defined.
Select File —» Save As.

Remove the number suffix so that the business object is named
Web_tenant_maintenance, as shown in Figure 21-11.

New Business Dbject 1;—

Buzinesz Object Mame:

IWeb_tenanl_maintenance

Application Specific Information

ak. I Cahicel

Figure 21-11 New business object name
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8. Click OK.

9. Save this new business object again, but this time save a copy to file. The
directory to which you need to save the business object is the repository
directory. The repository directory is where the connector gets its run-time

business object definitions.

The directory for our repository is C\IBM\WebSphereAdapters\repository.
The business object is saved with its name and an XSD schema file type, as
shown in Figure 21-12.

save Business Dbject "Web_tenant_maintenance _: 2=l
Save in: I 5 repositary j L] |‘=_°F Ef-
| DataHandlers MO_DataHandler_Default, xsc
" Hold MO_DataHandler_Default:ML
1 10BC RIM_Apartment, xsd
1 M5 RM_Maintenance,xsd
5 _MO_Config.xsd RIM_PartOrder, xsd
M15_MO_DataHandler, xsd @ RM_Tenant.xsd
e ] 2

File narne:

Save az hppe; |><m| Schema Definition [* xad)

¥ Eernamel e el 1as entered for

ﬂ Cancel |

Save I
Help |

Figure 21-12  Save to file

10.0Open the Web_tenant_maintenances_P0690378762 business object.

11.This business object contains a child object. Using the drop-down list, change
the child object to be the newly saved Web_tenant_maintenance object, as

shown in Figure 21-13 on page 347.

Tip: If you do not see this new business object in the drop-down list, close the
Business Object Designer and return to the System Manager. Right-click ICL
and select Refresh View. Return to the Business Object Designer and

proceed.
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Pos

Mame

Type

e

H maintenance

OhjectEverntld

'l.-“-.l'eb_tenant_maintenanu:e_PElEQElS?S?EEj

Flost

Double

String

Drate
LongText
Wieh_tenant

anieh tenart maintenance

Wieh_tenant_POG30375762_tenant

Wieh_tenant_apartment_POS9037E7E2
'I.-“-.l'et:u_tenant_apartments_PElEQElS?S?EE

'l.-“-.l'eb;tenant_maintenanu:e_PDEEDS?B?E?
Wieb_tenant_maintenances_ POGAOETEYEZ

F

-

Figure 21-13 Change business object type in maintenances

12.Save this business object to your ICL with a name of
Web_tenant_maintenances.

13.Also save this business object to a repository file.

14.0pen the Web_tenant_apartment_P0690378762 object and change the child
object for maintenances using the new Web_tenant_maintenances, as shown
in Figure 21-14.

Pos | RETE Type k
1 N id String
2 |2 |address String
I |number String
4 |4 |postcode String
5 |5 H maintenances Web_tenarrt_maintenances_PDBQDS?8?82j
B |6 |ObjectEvertld Double -
T String B
[ Date -
LongText
Wieh_tenant

Web_tenant_spartment_POB30375762
Web_tenant_spartments_POB903757E2
Web_tenant_maintenance

Web_tenant_maintenance_POBI03757E2
Wb tenant_maintens

Web_tenant_maintenances_POB90375762 |
Web_tenant_POES037SVEZ_tenant 52

Figure 21-14 Change business object type in apartment

15.Save this business object to the ICL and to the repository as

Web_tenant_apartment.
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16.0pen Web_tenant_apartments_P0690378762.

17.Change the child business object for apartment to Web_tenant_apartment, as
shown in Figure 21-15.

Pos Matne Type Key
1 1 M apartment WEb_tEnarﬂ_apartmerﬂ_PDEEDS?S?E?j ™
2 |2 |ObjectEventd String -
3 |3 Diate
LongText
Wieh_tenant

Avieh temart apartmert
Wieh_tenant_apartment_POS9037E762
Wieb_tenant_apattments_POS303757E2
Wieh_tenant_mairtenance
Wieh_tenant_maintenance_POE9037E762
Wieb_tenant_maintenances
Wieh_tenant_maintenances_ POSAO3TEYEL
Wieb_tenant_POS30375762_tenant >

Figure 21-15 Change business object in apartments

18.Save this business object to the ICL and to the repository as
Web_tenant_apartments.

19.0pen the Web_tenant_P0690378762_tenant business object.

20.Change the child business object for apartments to Web_tenant_apartments,
as shown in Figure 21-16 on page 349.
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Pos Mame Type Ke
i schemalocstion String I
2 12 | String I
3|3 Maime String M
4 |4 email String M
5 |5 | @ apartments Wieh_tenant_apartments_POBI037ETEZ j )
6 |6 |ObjectEventd Date |
7 7 LongText K

Wieh_tenant

Wieh_tenant_apartment
'I.-“-.l'et:u_tenant_apartment_PElEQElS?S?EE

Wieh_tenant_mairtenance
Wieh_tenant_maintenance_POE9037E762
Wieb_tenant_maintenances
Wieh_tenant_maintenances_ POGAO3TEYES
Wieh_tenant_POG30375762_tenant >

Figure 21-16 Change business object in Web_tenant_tenant

21.The attribute schemalocation is of the type xsischemalocation. Set a default
value and make it a required value to ensure that the default is picked up, if
required.

22.Insert the correct values as shown in Figure 21-17.

Important: Note that there is a space between the words RedTenant and
tenant.xsd in the schema location.

General . Attributes 1

Pos Matme | Type |key |Foreign (Requi |Carding
. L ik
1 schemalocation String | [ - ¥
Default Yalue Application Specific Information
"hittp: Mhaesee b comPRedTenant tenant xsd” attr_name=zchemalocation;type=xsizchemalocation

Figure 21-17 Modify schema location
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23.Save this business object to the ICL and the repository as
Web_tenant_tenant.

24 .Modify the top level object, Web_tenant by first opening the Web_tenant
business object.

25.Change the child object that forms the ROOT element of the business object
to reflect the new Web_tenant_tenant business object, as shown in

Figure 21-18.
. '
Pos Maime Type Key F':I'rEig"' Re?uﬁi 1
1 HMLDeclarstion String ™ |_ r
2 |z H ROOT Wieh tenart_tenant | [ M r
3 |3 |ohjectEventd String .
i s el o .

Figure 21-18 Change business object

26.Click the General tab, which shows the schema namespace information for
the business object and the supported verbs.

triautes |

Buziness Object Level Application-specific information:

target_ns=http:/ v ibm.com/F edT enant ;eler_fd=unqualified;attr_fd=unqualified

Supported VWerbs:

Maime i
Creste
Belete

Application-zpecific informsation

Retrieve

Update

HEENS

Figure 21-19 Supported verbs

27.Click the Attributes tab.

For our business object to represent a schema document, there are
requirements for at least two business objects:

— The top-level business object represents the information that defines the
schema document and must contain:

An attribute named XMLDeclaration to represent the XML version.

This attribute must have the type=pi tag in its application-specific
information.

WebSphere Business Integration Adapters



¢ An attribute to represent the root element in the schema document

This attribute must have as its type a single-cardinality business object,
whose type is the business object definition for the root element of the
schema document.

The XML ODA obtains the name of this root element from the Root

ODA configuration property.

The application-specific information must list the name of this element

with the eTem_name tag.

— A root-element business object definition represents the XML-definition

document’s root element. It contains an attribute for each of the XML

components in the root element.

28.Check that these two conditions are met, as shown in Figure 21-20.

General ] Attributes I

Fos Matne Type My Folreign |RE'51'-“ Calidina |Msllximu4 l Detault Walue Applicatid
1 WMLDeclaration String W+ Il I 285 |scrml ersion="1 0" [type=pi
2 |2 HROOT \Wab_tenant_tenant | [ [ | [ 1 elemn_name=tenant; ele
3 |3 |okjsctEvertid String | L
4 |4 [ r | 255

Figure 21-20 Top-level business object

29.The business object attribute named XMLDeclaration represents the XML

xml version =

declaration in the prolog. This attribute has a type of pi (which indicates XML
processing instructions). You set a default value that might be used.

Give the attribute the value:
n 1 N 0 n

The XML data handler generates the following XML from this value:
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30.Expand all of the child objects within the business object, as shown in
Figure 21-21. Check that all of your changes have been made and saved

correctly.

General l Aftributes I

Pos Name Type ey 'Folreign REICIUi CaI:dina |Maximud Default Yalue
1 h HMLDeclaration String I I I 255 sl version="1.0" type=pi
2 12 BROOT Web_tenant_tenant = r r 1 elem_name=tenart; el
21 [214 schemalocation | String I I I 2585 "hitp: ity ibm comiRedTenant tenant xsd" | sttr_name=schemalc
22 |22 il String I I - 255 elem_names=id:type=g
23 |23 name String I I I 255 elem_name=name;tyy
24 |24 email String I I I 255 elem_name=email:typ
25 |25 B apartments Web_tenant_apartments - r r 1 elem_name=apartmer
25 251 B apartment Web_tenant_apartment = r r M elem_name=apartmer
25 251, il String Ird I Ird 255 elem_names=id:type=g
25 251, address String I I - 255 == elem_name=address;
25 251, number String I I I 255 = elem_n;me=number;t
25 251, postcode String I I I Pes == —;Iem_name=postcodt
25 251, H mairtenances Web_tenant_maintenances r r = 1 A elem_name=mairtens
25 251, B maintenant yweb_tenant_maintenance =2 r r ] - elem_name=maintens
25 251, il String Ird I Il 255 elem_name=id:type=g
25 251, status String I I I~ 255 elem_name=status;ty
25 251, description| String I I ?‘ s | elem_name=descripti
25 |z51) OhjectEve | String | l_
25 251, OhjectEvent! | String
25 251, OhjectEventid |String h
25 |25 OhjectEvertld  |String D | T
26 |28 ObjectEvertld  |String I
3 |3 |OhjectEvertld String |
4 s JL r r | 255

Figure 21-21 Expanded business object

352

31.Save the Web_tenant business object to the ICL and to the repository.

Note: When you go back to the System Manager after closing the Business
Object Designer, it is a good idea to right-click the ICL and refresh the view to
ensure that you are seeing the most recent copies.
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Business Object Wizard - Step 2 of 6 - Configure Agent

— Profiles

Current profile: I

=

=101 ]

Save | Hew | Bemove |

Property Value Type Descri]
1 FileMame ChAdditional Materials'RedMaintenanceymaintenance xsd |String "~ [name of DTD ar Schema file
2 Fooat String Mame of Roat Element
3 TopLewvel String “alue to be uzed for Top Le
4 BOSelection falze String Selective Business Ohject C
5 BOPrefix Wiieh String Prefix that should be appliec
[ DoctypeorSchemalocat|true String Generate a DOCTYPE or =cl
T TypeSubstitution falze String ~|¥ML Instance documents us
g TraceFileMame AMLODALrace bxt String ~|Mame of the trace file
9 TracelLevel H U Integer Trace level for the agent
10 leszageFile AMLODAAgent txt __LStIE Mame of the error and mess
| | |

< Back I Mewut » I Cancel |

Figure 21-22 ODA settings for maintenance

Repeat steps 1 on page 344 through 31 on page 352 to create the
Web_newMaintenance business object using the XML ODA and the
maintenance schema in the RedMaintenance folder in the Additional

Materials.

Note: If you experience errors with the ODA, check that the ODA is still

running. If it is not, close the DOS window from the previous ODA, and

restart it. The usual process is for the ODA to shut down each time it has
finished its discovery.

Continue with the next step (Figure 21-23 on page 354).
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Fram the tree below, select the source nodes from which the DDA will generate buginess
object definitions. Click "Mest" ta continue.

Business Object Wizard - Step 3 of 6 - Select Source

Uze this object instead I

M ame

Dezcription

--- wWebh newMaintenance

1| | »

< Back J Mest = J Cahicel |

Figure 21-23 Select the source

32. After creating the business objects, add a key to the Web_newMaintenance
business object and save it.

33.0pen the Web_newMaintenance__N2116280397_newMaintenance
business object.

34.Save this object to the project and to file as
Web_newMaintenance_newMaintenance (Figure 21-24).

New Business Object

Buginess Object Name:

|Web_newMaintenanceJ’18wMaintenance

Application Specific Information

ak. I Cancel

Figure 21-24 Save object
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35.0pen the Web_newMaintenance business object.

36.Change the ROOT element to use the
Web_NewMaintenance_newMaintenance business object.

37.Save the Web_newMaintenance business object to the project and to file.

Important: Check the repository directory to ensure that each of your
business objects has actually been saved to file.

21.2 JMSConnector

Because the front-end application is messaging aware and uses XML data, a
JMS connector is used to transport the business objects between the broker and
the front-end application. You now need to create a JMS connector and to
configure it. You will import the connector and its metaobjects from repository
export files. You will create a connector from the beginning for the custom
adapter in later chapters in this book.

Note: The Repos file, JMSConnector.jar, in the JMSConnector folder in the
Additional Materials contains the configured JMS connector.

21.2.1 Creating a JMS Connector
To create a JMS Connector:
1. Go to System Manager.
2. Right-click your ICL.
3. Select Import from Repository File.
4. Select your ICL.
Select Import from Repository Files Directory (Figure 21-25 on page 356).
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Import from Repository File

Components will be imported into the ICL project from repositary file, D
A
Integration component library name: I RedMaintenance j
" InterChange server repositary fils: I Browse. .

&' Import from a Repository Files directory I C:\Additional MaterialstJMSConnector | &

Einish Cancel

Figure 21-25 Import repository file

5. Navigate to the Additional Materials JMSConnector folder within the
Repository Files Directory.

6. Click Finish to create the JMSConnector definitions.
7. Navigate back to the System Manager and refresh the view.

8. Double-click the new JMSConnector to open the Connector Configuration
properties.

9. Select the Standard Properties tab (Figure 21-26 on page 357).

All connectors have standard properties. Some of these properties differ
slightly, depending on the integration broker that you are using.
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Standard Propedies I Connector-Specific Propeies | Supponted Business Ohjects | TracefLog

Froperty o Walue Update tethod
j _________ AdmininGueues WWEBTEMARNT . ADMIMIN companent restart
2 AdminoutGusue WWEBTEMARMT ADMMNOUT companent restart
3 AgentTracelewvel E) dynamic
4 Applicationiame JMSConnectar companent restart
3 BrokerType Wbl connectar restart
5 CharacterEncaoding asciif companent restart
7 ContainerManagedEvents companent restart
i DeliveryCusue WWEBTEMANT DELIVERY |component restart
4 DeliveryTranspart JWS component restart
10 |CuplicateEventEliminstion falze component restart
11 |FaultCueue WWEBTERAMT FALLT component restart
12 |im= FactoryClazshlame CxCommon Messaging jms [BMMGSeriesFactory |component restart |
13 |jm= MezzageBrokerhlame REDERIOKER component restart |
14 |jim= MumConcurrentRequests 10 —_ companent restart {
13 |jm= Password FRELRELS component restart
16 |jm= Uzerklame U  |component restart
17 |Locale en_LIS N component restart |
18 |Mez=zageFilehame JMSConnectar fx - companent restart
19 | PollEndTime HH; itht N component restart
20 | PolFrequency 2000 dynamic
21 |PollStart Time HHMM component restart
22 |RepositoryDirectory CABMIMNERSphereAdaptersirepositary Agent restart
23 |ReguestGueus WWEBTEMANT REGUEST component restart
24 |Responseueus WWEBTERANT RESPONSE N component restart
|25 |RestartRetryCourt | s dynamic
26 |RestartRetrylnterval 1 dynamic
27 |RFH2MeszageDomsin mrm component restart
i SynchronousRequestCusue WWEBTEMARNT Y NCHROMOUSREQUEST companent restart
29 |SynchronousRequestTimeout o companent restart
i SynchronouzResponzeCueus |WWEBTEMANT SYMNCHRONOUSRESPONSE companent restart
iv_\ﬂranrmat |CW}{ML agent restart
E_E_MLN&ESpaCBFDrmat IIl:u& agent restart

Figure 21-26 Standard properties

Some of the properties are specific to using a connector with the Message

Broker and you need to check some for correctness:

is JMS.

transport type, all of these queues are required.

When using the Message Broker, the only Delivery Transport type to use

When using the Message Broker, the Broker Type is WMQIL.
The queues that are required depend on the transport type. For JMS

The JMS factory classname must be supplied and correct.
The JMS Message Broker Name is the name of the queue manager.
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— When using the Message Broker, the Repository directory must point to
the directory where the schema representations of the business objects
are stored.

— When using the Message Broker, the RFH2 Message Domain is mrm,
Message Repository Manager.

— When using the Message Broker, the Wire Format is CwXML, which is the
XML wire format that we create in the Message Set definitions.

— When using the Message Broker, the XML Name Space Format can be
short or long. We have chosen long.

10.Switch to the Connector-Specific Properties tab, as shown in Figure 21-27.

Standard Properties ] Cannector-Specific Propedies ] Supported Business Ohjects ] TracelLog File

Froperty Yalle |Encr\,rpt |Updathethod
1 DatsHandlerZonfights  [JWS_o_DataHandler I agent restart
2 |LogFileMame STOOUT A U 4 [ |aoent restart
3 |DataHandlerhimeType  |texdtooaml U I agent restart
4 |DataHandlerClassiame |com crossworlds DataHandiers text oml I agent restart
3 | Configurationhetadbjec | JMS_MO_Config H agent restart
B |TraceFieMName STDOUT [ agent restart
7 |InDoubtEverts Reprocess . I agent restart
i ErrorGueue queue:IJREDEIROKERMEEITENANT.ERE)R I agent restart
9_ InProgressGiueue queue:IJREDEIROKERMEEITENANT.INPROGRESS I agent restart
10 |InputGueus _Lqueue:IJREDEIROKERMEEITENANT.EVENT I agent restart
11 |Unsubscribedaueus gueue MREDBROKERAEBTEN AMT UNSUBSCRIBED I agent restart
12 |ReplyTodueus |queue: MREDBROKERANEBTENANT RESULT I agent restart
13 |MessageResponseRes |queus: /REDBROKERANVEBTENANT RESULT I agent restart
14 | CTH _InitialContesdFactor com.zun jndi.fecontext RefFSContextFactory I agent restart
15 |CTH_ProviderlJRL file: i temp I agent restart
iaueueCnnnedionFac’mr Tty iCF I agent restart
lﬁefauﬂ@b Retrieve I agent restart
18 |UseDefaults true I agent restart

Figure 21-27 Connector-specific properties

11.Figure 21-27 shows the configuration properties that are specific to this type
of connector. You will investigate these properties as we progress.

12.Normally, you would save this configuration to file before continuing.
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21.3 Connector metaobjects for the data handler

Note: Repos file: MetaObjects.jar in the Additional Materials contains the JMS
connector metaobjects.

A data handleris a Java class instance that converts between a particular
serialized format and a business object. Data handlers are used by components
of a business integration system that transfer information between a business
integration broker and some external process, such as our front-end application.

Often, the external process uses some common format such as XML for its
native serialized data. Rather than have every adapter handle the transformation
between these common formats and business objects, the WebSphere business
integration system provides several delivered data handlers. In addition, you can
create custom data handlers to handle conversions between your own native
formats. The adapter then call the appropriate data handler to perform the data
conversion based on the Multipurpose Internet Mail Extensions (MIME) type of
the serialized data (XML in our scenario).

A connector instantiates a data handler based on the MIME type of an input file
or the MIME type that is specified in a business object request. A data-handler
metaobject is a hierarchical business object that can contain any number of child
objects.

The data-handler configuration information is arranged in the following hierarchy:

» The top-level metaobject contains information about the MIME types that the
different data handlers can support. Each top-level attribute is a cardinality 1
attribute that references a child metaobject for a data handler instance. Each
attribute represents one MIME type and indicates which data handler can
manipulate it.

» The child metaobject contains the actual configuration information for a
particular data handler. Each attribute represents a configuration property
and provides information such as its default value and type.

Note: A data handler is not required to use metaobjects to hold configuration
information. However, all delivered data handlers are designed to use
metaobjects for their configuration information. Data-handler metaobjects
allow a connector to instantiate a data handler based on the MIME type of an
input file or the MIME type specified in a business object request.

To configure a data handler, you must ensure that its metaobjects are correctly
initialized and available to the caller (the connector).
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Note: Each delivered data

handler uses configuration properties that are

defined in data-handler metaobjects.

21.3.1 Creating metaobjects

To create a metaobject:

1. Navigate to System Manager.
2. Right-click your ICL.
3. Select Import from Repository File.
4. Select your ICL.
5. Select Import from Repository Files Directory.
6. Navigate to the Additional Materials folder and the MetaObjects folder within
it.
7. Click Finish.
This creates a metaobject business object definition.
Navigate back to the System Manager and refresh the view.
Double-click the new JMSConnector to open the Connector Configuration
properties (Figure 21-28).
Standard Properies I Connector-Specific Properties ] Supported Business Qhje
Fraperty ] Yalue
1 _DataHsidlerCnnfigMO JMS_ MO _DataHandler
2 |LogFilehame STLoUT
3 |DstaHandiermimeType tesdttoml
4 EataHandIerClassName com.crosswarlds DataHandlers text ml
a3 ConfigurationbletaObject JMS_MO_Canfig
B |TraceFierame STDOUT
7 InCoubtEvents Reprocess
i ErrarGueus gueue MREDBROKERAWEBTENANT ERROR
4 InProgressiueus gueue MREDBROKERAMEBTENANT INPROGRESS
10 |inputziueue gueue MREDBROKERAEBTERNANMT EVENT
11 |Unsubscribediausus gueue MREDBROKERAEBTENANMT UNSUBSCRIBED
12 |ReplyToGueus gueue REDBROKERMEBTENANT RESULT
13 |MezzageResponzeResultProperty |gueue: MREDEROKERAVEBRTEMAMNT RESULT
14 | CTH InitialContextFactory com.sun jndi.fecontext RefFSContextFactory
13 | CTH_ProviderlJRL file: iz temp
16 |GueusConnectionFactaryMame  [MyQCF
17 |Defauttverk Retrieve
18 |UseDefaults true

Figure 21-28 Connector properties
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The names of the metaobjects appear in the Connector-specific properties:
— DataHandlerConfigMO

The metaobject that is passed to the data handler to provide configuration
information and is called JMS_MO_DataHandler.

— ConfigurationMetaObject

The metaobject that contains the processing rules for the connector and is
called JMS_MO_Config.

10.From the System Manager, open JMS_MO_DataHandler (Figure 21-29).

General l Aftributes I

Figure 21-29 Data handler metaobject

Pos Name Type ey 'Folreign REICIUi CaI:dina ]M?Ximi | Default /alue
1 h B text_xml MO _DataHandler_DefaultXMLConfig I - - 1
11 114 UseMewline String - - - 255 |falz= A
12 12 ErtityResalver String - - | 255 [ 2
13 |13 DTOPsth String -l O 255
14 114 MameHandlerClass String - - - N 2; Ic:om.crossworlds.DataHandIers.me.TopEIementNar
15 15 Parzer String - - - 255 |
16 |18 Validation String O @ r 258 el
17 |17 ClazsName String ﬁ r I 285 com.crossworlds DataHandlers text xml
18 [15 BIOPrefix String Ol O r 255 ek
19 19 InitialButferSize String r - r P 2097152
11004 10 DefaultEscapeBehavior | String - r - +255 true
11104 11 IgnorelndefinedElements | String D | I - I 255 falze
1120942 lgnorelndefinedttributes | String N O - r 255 true
1131113 Dummykey String W~ | O 255 1
1141914 OhjectEventid String |
2 |2 |objectEventid String |

The first thing you notice is that this object is based on the default XML data
handler metaobject. You have merely made some modifications for the
specific instance. The BOPrefix property matches the business object prefix
of our business objects (Web) and enables the data handler to know which
business object it needs.

11.0pen the JMS_MO_Config business object (Figure 21-30).

Pos Maime Type  |Key 'Folreign REICIUi |Malximud Application Specific Information
1 1 Weh_tenant_Retrieve String I I I~ |zss InputFormat=MRSTR, CutputFormat=M2STR, CutputDestination=queue: MRECTENANTRTRES1 G
2 2 Weh_newhaintenance_Create |String I I I~ |zss InputFormat=MRSTR, CutputFormat=MoSTR, CutputDestination=queue: MRECTEMNANTRTRES2G
3 |3 Default |String I I I~ |zss COutputDestination=gueLe: MREDTEMANT/RTRES1 G
4 |4 |ObjectEventid |String

Figure 21-30 JMS_MO_Config business object
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12.This business object, contains the processing rules for the connector to
follow. Review the following properties, for example:

— Web_tenant_Retrieve indicates what the connector should do when a
business object of Web_tenant with a verb of Retrieve is received by the
connector.

— The application specific information indicates the following:

InputFormat=MQSTR;OutputFormat=MQSTR;OutputDestination=queue://REDTENANT
/RTRES1Q

e The input format of the inbound, or event, message is MQSTR, which
means it is string data.

¢ The output format, how the connector should pass the data to the
application, is MQSTR. The destination of that message is a queue
named RTRES1Q at queue manager REDTENANT, which is our
application’s response message queue for retrieving queries.

There are many options available, but these alone suit our purposes.

— The Web_newMaintenance_Create indicates the application response
queue for the create requests.

13.Save these business objects to the repository directory and to file, and then
close them.

21.4 Queue connection factory and queue objects
Because you are using queue based messaging, you must perform the following
additional configuration tasks:

1. Open the Connector Configurator for the JMSConnector.
2. Select the Standard Properties tab.

3. The jms.MessageBrokerName indicates the queue manager to which the
connector connects.

4. Ensure that each of the queues listed in Figure 21-31 on page 363 either
exists at that queue manager or is known to that queue manager. Use the MQ
Explorer shortcut on the desktop.

Note: These queue names are as they would be known to WebSphere
MaQ.
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Standard Propedies ] Connector-Specific Propedies | Supported Business Ohjects

Property & Yalue
1 T adminin@usue WWEBTENANT ADMININ
2 AdminOutGueues VWEBTEMAMT ADMINOUT
3 |spentTracelevel 3
4 Applicationiame JMSConnector
3 |BrokerType PTG
G CharacterEncoding ascii’
7 ContainerianagedEvents
g DeliveryCueus WEBTEMAMNT DELIVERY ]
9 |DeliveryTranzport Jnis g
10 | DuplicateEventEliminstion falze
11 |FauttGueus VWEBTEMAMNT FALLT
12 |imz FactoryClazshlame CxCommon Meszaging jms JBMMGSeriesFactory
13 |imz MeszageBrokerhlame RECBROKER
14 |imz MumConcurrentRequests 10 D ]
13 |imz Pagzword RaRsaRS | |
16 |jmz UzerMame N o
17 |Locale en_1s A
18 |MeszageFieMame JMSConnector f - ]
18 |PalEndTime HH: bkt A |
20 |PollFrequency 2000 ]
21 |PoliStartTime HHMM )
22 |RepositoryDirectory CABMWebSphere Adaptersrepository T
23 |RequestCueue WEBTEMANT REQUEST
24 |ResponseQueus WEBTEMANT RESPONSE B
25 |RestartRetryCount |3
26 |RestartRetryinterval 1
27 |RFH2ZMezzageDomain mrm
i SynchronousReguestCueus WEBTENARMT SYMNCHROMNOUSREQUEST
28 |SynchronousReguestTimeout ]
i SynchronousResponsetiueue WWEBTEMANT SYNCHROMNOUSRESPONSE
LV_WeFormat |CW}{ML
E_EMLNEESpaceFDrmat |ID£

Figure 21-31 Standard properties

5. Click Connector-Specific Properties, as shown in Figure 21-32 on

page 364.
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Standard Properties | Connector-Specific Properies I Supported Business Objects I TraceiLog File

Property Walue Encrypt | Lipdate Method
1 DataHandlerConfighdC  [JWMS_MO_DataHandler | agent restart
2 LogFileMame STDOUT | agent restart
3 DataHandlertimeType  |textizml | agent restart
4  |DataHandlerClasshame |com.crossworlds DataHandiers text =ml | agent restart
5 ConfigurationtetaObjec [JMS_MO_Confiy | agent restart
B |TraceFileMame STOOUT | - agent restart
I InDouktEvents Reprocess | [ agent restart
g ErrarCiueus quene SREDBROKERAMEBTEMNAMNT ERFROR [ | agent restart
9 InProgresstueUs quene SREDBROKERAMEBTEMANT INPROGRESS | agent restart
10 |InputCiueus quene SREDBROMERAMEBTENANT EVENT | agernt restart
11 |UnsubzcribedCusue gquene SREDBROKERAMEBTEMNANT UM UBSCRIBED | agent restart
12 |ReplyToCusue quene SREDBROKERAMEBTEMAMT RESULT |l agent restart
13 |MessageResponzeRes |queue REDBROWERAMEBTEMANT RESLLT + [ agent restart
14 |CTH_InitislContextFactor|com . sun jndi fzcontext RefF SContexdF actory | | agent restart ]
15 |CTH_ProviderJRL il i emp [ |agentrestat |
16  |CQueueConnectionFactor | by QCF r_ agent restart ]
17 |Defauttverb Retrieve N | - agent restart |
18 |UzeDefautts trug __ - | r agent restart

Figure 21-32 Queue objects and qcf

6.

Because you are using JMS as the transport, ensure that JMS-related
properties are correct and that the configuration is in place:

— QueueConnectionFactoryName is the JMS queue connection factory
object that is defined in the JNDI store that the connector should retrieve
and use for establishing a connection to the JMS provider. When looking
up this name, the connector uses the initial JNDI context that is
established by the CTX_InitialContextFactory and CTX_ProviderURL
properties.

— CTX_InitialContextFactory is the name of the factory class that is used to
establish an initial JNDI context.

— CTX_ProviderURL is a fully-qualified URL that identifies the JNDI context
where the connection factor is located. This value is passed to the context
factor.

Update the JMS configuration by opening c:\WMQ/Java/bin/jmsAdmin.config
and setting the following properties:

INITIAL_CONTEXT_FACTORY=com.sun.jndi.fscontext.RefFSContextFactory

PROVIDER_URL=file:/c:/temp
SECURITY_AUTHENTICATION=none
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8. Create a file named MyJNDI.txt that contain the information that is shown in
Example 21-1.
Example 21-1 JNDI

DEFINE QCF(MyQCF) HOST(student) PORT(1421) CHANNEL(CHANNEL1) QMGR(REDBROKER)
TRAN(client)

In this example:

student is the host name of your broker machine

1421 is the listener port for the REDBROKER queue manager
REDBROKER is the queue manager for your broker

CHANNELL is a svrconn channel.

9. Change the directory to C:\WMQ\Java\bin.
10.Bind objects to JNDI names by running the following command:
jmsAdmin.bat < MyJNDI.txt

This now matches our configuration properties.

11.Ensure that all the queues that are listed exist or are known to the queue
manager.

Note: In these connector properties, the queues are referred to by the names
with which JMS will know them.

21.5 Supported business objects for the connector

For a connector to be able to process business objects, their definitions must be
known to the connector. This is known as business object support.

When using the Message Broker with adapters, not only do you need to add
support for your business objects and metaobjects, you also need to add the
name of the Message Broker Message Set that contains the definition of the
business object. When an event message is delivered from the connector to the
broker, the RFH2 header contains the correct information to allow the Broker to
identify and parse the message. The Message Set name is the one from our
connector configuration and the Message is the name of our business object.
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To add supported business objects:
1. Click the Supported Business Objects tab (Figure 21-33).

We have added the business objects that we require, and the Message Set
ID. Actually, it is the name, but that is OK because both ID and name are
supported by the Broker. When we define our Message Sets, WebTenant will
be our message set for Web_tenant business objects and messages.

2. Check that all of the message sets are WebTenant. Modify those that are not.

Standard Properies | Connector-Specific Properties EBuppnrted Business

Business Ohject Mame i, Message Set 1D ]'
1 |JIMS_WO_Config WWiehTenant
2 |JMS_MO_DataHandler WiehTenant .
3 |mO_DataHandler _Defaul WiebhTenant g
4 |Mo_DataHandler_Defaut¥MLConfig  [vwehTenant - |
5 |wieh_tenart VWebTenart
G [veb_tenant_mairtenance WiebTenant
7 |veb_newhdaintenance - WebTenant
g |

Figure 21-33 Supported business objects

21.6 Starting the connector

366

You have now completed the connector configuration. All that remains is to start
it and run a few simple tests to verify that everything works correctly.

Before you do this, however, you will make one minor adjustment to the
connector configuration. The PollFrequency standard property indicates how
often the connector should poll for new events in the event store. The current
value of this property is 5000 milliseconds.

In our scenario, the event store is a queue, WEBTENANT.EVENT, which is the
InputQueue property for the connector. The front-end application sends its
retrieve request messages to a queue named RTREQ1Q.

Navigate to the MQ Explorer and delete this local queue and the RTREQ2Q on
the REDTENANT queue manager. Redefine both of these queues as remote
queue definitions that resolve to the WEBTENANT.EVENT queue on the
REDBROKER queue manager.
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From this queue the connector takes the raw application data and sends it to the
DeliveryQueue (WEBTENANT.DELIVERY) as a business object that is ready for
processing.

For the initial testing, switch the polling to manual so that you can see the
contents of the messages at each step.

To start the connector:

1.

Click the Connector Configurator.

2. Select the Standard Properties tab.
3.
4. Save the connector configuration to the project and to file, ignoring the

Change the value of the PollFrequency to key.

warnings about the Trace and Log files. The file location is the JMS folder in
the connectors subdirectory for the adapters.

Start the connector by selecting Start —» Programs — IBM WebSphere
Business Integration Adapters — Adapters — Connectors —
JMSConnector.

When the connector has completed its initialization, you see a message that
indicates that it is ready to accept polling requests.

Start the WebSphere Application Server that runs the front-end application
from the First Steps menu of WebSphere.

When the server is initialized and opened for e-business, open a Web
browser for the RedTenant application.

21.7 Unit Testing

To perform the first test:

1.

Enter an ID for the application logon. Use 100, as shown in Figure 21-34 on
page 368, because it is one that exists and is also one for which we have
created some sample messages for testing.
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Redtenant

TENANT MAMAGEMENT APPLICATION

Pleaze, enter yvour id to retrieve informsation about your spartments:

Tenant ID: [100] enter

Figure 21-34 RedTenant home page

You will receive an error from the server, because there is currently nothing

processing our requests.

2. Start an instance of rfhutil, which is included in the Additional Materials.

hame

3. Select the WEBTENANT.EVENT queue on the REDBROKER queue

manager (Figure 21-35).

File Edit Real

=10l

Main |Data | MQMD} RFH | PuhSuhl pscr |jms I usr | other I
Queue Manager Mame [to connect to] Queue depth
|REDBROKER =l [i
Queve Hame GQueue Type
lWEBTENANT EWENT ﬂ Local
Fiemote Queus Manager Mame remote queves only) Feedback

Read @ | wite 01 J Browse @ I Start Browse | | Brovise Hest | End Brovise

File: Name Data Size

Cluster Open

‘ |255

Read File [ ‘w/rite File:

COBOL Copy Book File Hame

Clear D ata Clear Al Load Namesl Eomlbookl

14.24.28 Message read (browse) from WEBTEMANT EWENT length=415 [dala;l

L

& As Queus
¢~ Bind Open
£ Mot Fiked

Put/Get Dptions:
I™ &uto Segmention
I Logical Order
I™ Lastin Group

I Al dwail

™ Set User/Appld
™ Get by Comelid

Exit

Figure 21-35 rfhutil
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Browse the message on the queue using Browse Q, not Read Q.

Switch to the Data tab and select the XML Data Format of the message, as
shown in Figure 21-37 on page 370. This data is the raw data from the

front-end application.

_p'_p_ WEBTENANT.EYENT
File Edit Read ‘Write View Help

Main Data |MQMD|RFH | PubSub|pscr |jms | usr
Meszage Data [255 bytes)

</rt:tenant>

K|

< rxml wersion="1.0" encoding="UTF-5" standalone="yes" >
<rt:tenant xsi:schemalocation="http://www.ibm.con/RedTenant tenant.xsd"™ xml
<rtiname>x100</rLinames

|

i

D ata Format
" Character
" Hex
" Both
WML
 PARSED
 COBOL

Integer Format

" PC [Intel)
& HOST (390

|— Packed Dec
T PC (Intel)
& HOST (390

Char Farmat
% Ascii

" Ebcdic
" Simp Chinese
 Kaorean

© Trad Chinese
" Japanese

[~ CRAF [ Indent
[~ EDI Msg

Browsefdest |
Copybook |

Figure 21-36 Event data
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370

6. Switch to the RFH tab and look at the RFH header information, as shown in
Figure 21-37.

_&KWEBTENANT.EVENT = ||:||
File Edit Read ‘Write View Help
Main | Data | MQMD RFH |PuhSuh| pscr |jms | usr | other |
—RFH %2 Fixed Data Meszage Daomain %1 Fived Diata
Length 160 Iims_text Length 1]
5 — Encoding
—RFH Encoding Msg Set Integer Appl Group
— Integer— I = PC |
C PFC Mea T  Host
" Host zg Type  Unis Farmat Mame
& Unix
S I Pack Dec I
 Pack Dec
Pl Output Format = PC W) et
& Host I £ Host | I med
S— I FubSub
D ata Format %2 Folders [ ata Format s
IMQSTH I/ med ] b
Code Page ¥ ims Code Page
|1203 [ usr ID
Flags 0 I™ PubSub Flags 0 J
CCsin m (B, 7 RS
b 1208 ™ other
BEN ) 7 Wersion 1
& Wersion 2
" Both

Figure 21-37 RFHZ2 header

7. Go to the connector DOS window and enter p to begin polling for an event.

You should see the connector pick up the message from the event queue,
transform it to a business object, and put the message on the delivery queue

for delivery to the Message Broker.
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8. Go back to rfhutil, and get the message from the WEBTENANT.DELIVERY

queue (Figure 21-38). There is no need to browse it, because you do not

currently need this message.

++ WEBTENANT.DELIVERY

File Edt .Read ‘Write View Help

Main |MQMD| RFH | PubSub | pser | jms
Meszage Data (1101 bytes]

| usr | other ]

D ata Format
<#xml wersion="1.0" encoding="UTF-§"z2> _1 ’7(" Character
<Web_tenant:Web tenant xmlns:Web tenant="http:/ . ibm. con/websphere/cross " Hewx

<Web_tenant:xMLDeclaration>xmnl version=squot;l.Osquot; encoding=&quot;UTF- “ Both
<Web_tenant:RO0T= & ML
<Web_tenant tenant:Web tenant tenant version="3.0.0" werb="" locale="en U
<Web_tenant tenant:schemalocation=http: / imw. ibn. con/RedTenant tenant.xs " PARSED
<Weh_tenant tenant:name>l00</Web tenant tenant:name ¢ COBOL
</Web_tenant tenant:Web tenant tenant>
</Weh_tenant:ROOT> Integer Format
<Web_tenant:ObjectEventId-IM3Commector_ID:414d512052454454454e4]14e54202020 = PC (Intel]
</Web_tenant:Web_tenant> & HOST [390]

Packed Dec

" PC [Intel]

* HOST (390)

" Simp Chinese
7 Kaorean

 Trad Chirese
" Japanese

[~ CRAF I Indent

™ EDIMsg
_ILI Browsedest |
LI——I E Copybook |

Figure 21-38 Message delivered to the broker

9. Select the Data tab to see the transformed data.

10.Select the RFH tab, as shown in Figure 21-39 on page 372, and notice that
the information that you provided with the connector configuration and
metaobjects has caused the RHF2 header to populated correctly for the
Broker to interpret as follows:

— Message Domain = mrm

— Message Set = WebTenant

— Message Type = Web_tenant
— Message Format = CwXML

— Data Format = MQSTR
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_p'_p_ WEBTEMANT.DELI¥ERY :
File Edit Read ‘Write View Help

=10

Figure 21-39 RFHZ2 header

Main | Data | MQMD RFH |PuhSuh| pscr |jms | usr | other |
—RFH %2 Fixed Data Mezzage Damain %1 Fived Diata
Length 340 Imrm E Lenjth 0
3 — Encoding
— RFH Encoding Mzg Set — Integer Appl Group
lnteoei IWebTenant * PC I
C FC " Host
Mzg Type
 Host o i Format Mame
& Unix IWeb_tenant |
Ty -~ Pack Dec—
— Pack Dec
s Output Format = PC b
& Host IEWXML € Host [~ med
r b=V e}
D ata Format W2 Folders—— D ata Format ke
IMQSTH V' med |
Code Page ¥ ims Code Page
|1203 ¥ usr 1]
Flags i} I PubSub Flags 0
CCSID S
[ B ~RFH Type
I]' 1208 [ ather
" Wersion 1
& Version 2
" Baoth

The outbound request looks good, so you can try one further test that sends a
response to the connector.

In the Additional Materials folder is folder called RedTenantTestMessages. You
will use one of these messages to simulate a message coming from the Broker
back to the connector to check that the configuration is sound in both directions.

To perform the second test:

1. Open an instance of rfhutil.

2. Select the WEBTENANT.REQUEST queue at queue manager
REDBROKER.

3. Using Read File, locate the test message named Web_tenant_Request,
which indicates that a message was sent to the connector that requests an
action from the application.
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4. Select the Data tab to see the message contents. It is similar to that shown in
Figure 21-40.

File . Edit Read ‘Write View Help

Main Data |MQMD| RFH |PuhSuh| pscr |jms |usr |other |
Mezzage Data (4492 bytes]

[D'ata Format
<#xml wersion="1.0"2> ;I " Character
<Weh_tenant:Web tenant xmlnsz:Web tenant="http:/ . ibm. con/websphere/cross " Hex

<Web_tenant:xMLDeclarations=xml version=squot;l.Osquot; encoding=&quot;UTF-  Both
<Web_tenant:RO0T= & ML

<Web_tenant tenant:Web tenant tenant>
<Web_tenant tenant:schemalocationrsquot;http:/ uww. ibn. con/FedTenant ten " PARSED
<Web_tenant_tenant:id>100</Web_tenant tenant:ids ¢ COBOL
<Weh_tenant tenant:name>Lee Gavin</Web tenant tenant:name-

<Weh_tenant tenant:email>leegavinfuk.ibm.con</Web tensnt tenant:emails Integer Format

<Web_tenant tensant:apartments: = PC (Intel]
<lWleb_tenant apartments:Web tenant apartmentsi * HOST [350]
<lWeb tenant apartments:apartment size="1">
= = Packed Dec

<Web_tenant apartment:Web tenant apartmentr J " PC (Intel]
<Web_tenant apartment:id-1</Web tenant apartment:id=
<Ueh:t,enant,:apartment,:address)lgs IEM ﬁursley Park Winchester Hampsh * HOsT (330]
<Web_tenant apartment:postcode>3021 ZJN </Web_tenant apar
<lWleb_tenant apartment:maintenancesk
<Web_tenant maintenances:Web tenant maintenances>
<Web_tenant maintenances:maintenance size="7">
<Web_tenant maintenance:Weh tenant maintenance>
<Wleb_tenant maintenance:id:=l</Web tenant maintenance:ids
<Web_tenant maintenance:status>COMPLETED< /eb_ tenant maintenance
<lleb_tenant maintenance:description>I have a leaking tap New par
</Web_tenant maintenance:lWeb tenant maintenance>
<Web_tenant maintenance:Web tenant maintenance>
<Weh_tenant maintenance:id=2Z</Web tenant maintenance:ids

l—Ehar Format
% Ascii

" Ebcdic
" Simp Chinese
 Kaorean

© Trad Chirese
" Japanese

[~ CRAF [ Indent

<Web_tenant maintenance:status>=ACTIVE</Web_ tenant maintenance:st [ EDI Msg
<Web_tenant maintenance:description>Crack in the front window Gl
</Web_tenant maintenance:Weh tenant maintenance> - Brovselest |

LI—I E Copybook |

Figure 21-40 Request data
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5. Select the RFH tab to see that the RFH2 header information is in place

(Figure 21-41).

_p'_p_ WEBTENANT.RESULT
File Edit FRead ‘Write View Help

— RFH %2 Fized Data

Length 436

— RFH Encoding
—Integer——
 PC
" Host
& Unix

—Pack Dec
C PC
% Host

D ata Format

IMQSTH

Code Page

|43?

Flags i}

Main |Data |MOMD RFH |PuhSuh|pscr |jms |usr

Mezzage Domain

Imrm

Mzg Set

IWebT enant
Msg Type

IWeb_tenant

Output Farmat

IEW\XML

%2 Folders
¥ med
¥ s

IV ust

™ PubSub
[~ pser

[T other
i S

10l
| other |
%1 Fized D ata
Length i}
— Encoding
Appl Group
Faormat Mame
W1 Conterts |
| = med
= I~ PubSub
['ata Format Ee
Code FPage
ID
Flags o

FFH Type
" None
7 Wersion 1
& Version 2
" Both

Figure 21-41 RFHZ2 header

6. Write the Web_tenant_Request to the queue.

The connector picks up this message and transforms it from business object
format to application format.

7. Using rfhutil, browse the contents of the message on the RTRES1Q queue

on queue manager REDTENANT.
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8. Select the Data tab to see the application representation of the business

object. It is similar to that shown in Figure 21-42.

Fle Edt Read trte Wiew Help

o =]

Main Data |MQMD| RFH |PuhSuh| pscr |jms |usr |other |
Meszage Data (1795 bytes]

<#xml wersion="1.0" encoding="UTF-§"z2> _ﬂ
<ns0: tenant xmlns:ns0="http: // g, ibn. con/RedTenant” xmlns:xsi="http: / fwr.
<nal:id-=100</ms0: id-
<nsl:namerLee Gavin</nal:name>
<ns0: emailxleegavinfuk. ibm, con< /ns0: enails
<nsl:apartmentss
<nsl: apartments>
<nal:idel</mal:id-
<ns0:address>135 IBEM Hursley Park Winchester Hampshire United Eingdons/n
<nsl:postcode>5021 2IN </nsl:postcode>
<nsl:maintenancesx
<nzl:maintenance>
<nal:idel</mal:id-
<nsl: status>COMFLETED /ns0: statuss
<nsl:description+I have a leaking tap New part installed Expected comp

</nsl:maintenance

<nal:ide-2</mal:id-

<nal: status>=ACTIVE /nsl: status>

<nsl:descriptionsCrack in the front window Glass deliwvered, size incor
</nsl:maintenance
<nsl:maintenance>

<nal:ids3</mal:id-

<nal: status>=ACTIVES Mnsl: status>

<nsl:descriptionzHigh speed internet not working Cable company contact
</nsl:maintenances
<nsl:maintenance>

<nal:id-10</ms0:id=

1 |

<nzl:maintenance> -

<ns0: status>IN PROGRESS< Mmsl: statuss _ILI
3

D ata Format
© Character
" Hex
 Bath
(s WML

" PARSED
¢ COBOL
Integer Format —
£ PC (Irkel)
& HOST (390

Packed Dec—

" PC (Intel)
& HOST (390

1~ Char Format
' Ascii

™ Ebedic
" Simp Chinese
7 Kaorean
 Trad Chirese
" Japanese

[~ CRAF I Indent

[~ EDI Msg

Browsedest |
Copybook |

Figure 21-42 Application data

9. Go back to the browser and resubmit the query. This request is not an actual
request and reply because you have already loaded the queue. However, you
will see whether the application can handle the message data.
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Redtenant

Welcome Lee Gawin. Your e-mail; leegavini@uk.bm.com
Last update: Thu, Oct 7, 2004 at 05:55 AWM

TOUR APARTMENT

ApartmentS details

Apartment ID Address Postcode Maintenances

135 1B Hursley Park Winchester Hampshire United
Kingdom

5021 204 [ 1 =] [cetaiz] [new

hom

Figure 21-43 Tenant and apartment details
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10.Select one of the maintenance records to confirm that the data you expect to
see is there. It is e similar to that shown in Figure 21-44. Verify this data by
checking in the back-end application database.

m m Micros ;Iglil

] Maintenance

1] 3
Description High speed internet not wworking
CURRENT STATUS INFO: Cable

company contacted, modem o be

replaced, EXPECTED COMPLETION

DATE: Fek 1, 2005

Status N PROGRESS

Figure 21-44 Maintenance detail
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After you have the JMSConnector and business objects for the front-end
application in place and working as expected, you can create all of the
components that are required for a custom back-end application connector.

Remember to clear out all of the queues after your unit testing.
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22

Object Discovery Agent

To create the business objects, you deploy an Object Discovery Agent (ODA),
that is written for the custom adapter. You use this ODA to assist in building the
required business objects for the back-end application.
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22.1 Setting up the custom ODA

The custom ODA consists of several components:

380

>

»

»

The common.jar file which facilitates communication with the back-end
application.

The ODARedMaintenance.jar file, the ODA itself, which is built using the
Development Kit.

The policy.txt file, which contains the Java security policy settings.
The startODARedMaintence.bat file, which is the startup batch file.

Move these files into their correct place and create the start mechanism by
following these steps:

1.

o~ 0N

Navigate to the ODA directory of the WebSphere Business Integration
Adapters directory:

CA\IBM\WebSphereAdapters\ODA

Within this directory, create a new folder named RM.

Navigate to the Additional Materials and a folder named ODA.

Copy the contents of this directory to the newly created RM ODA folder.

Create a windows shortcut to start the ODA. The startup file for the ODA is
start_ODARedMaintenance.bat.

Create the shortcut in the following folder:

C:\Documents and Settings\All Users\Start Menu\Programs\IBM WebSphere
Business Integration Adapters\Adapters\Object Discovery Agent

Putting the shortcut in this directory ensures that it can be started from the
Programs menu.

For the ODA to be able to communicate with the back-end application, the
application must be running. If it is not, execute the rmiregistry command
from a command prompt. Leave this window minimized.

8. Start the RedMaintenance Engine.

9. Using the shortcut that you created for the ODA, start the RedMaintenance

ODA.
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22.2 Generating business objects using the ODA

To generate business objects with the ODA:

1.
2.

Navigate to the System Manager.

From your RedMaintenance ICL, right-click Business Objects and select
Create New Business Object to start the Business Object Designer.

Close the new business object window.
Select File - New Using ODA, as shown in Figure 22-1.

Exit

Mesw Using DA,

Open Fram Fila, ..

Print Setup...

Bl Business Object Designer -0 ﬂ

File Edit ‘iew Tools ‘Window Help

Mew, .

CErH-M E /}J

kI

CtrH-Shift+P

Alb+F4

Generate business object definitions Fram an ODA

Figure 22-1 ODA menu
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The first window of the Business Object Wizard displays, as shown in

Figure 22-2.
Business Object Wizard - Step 1 of 6 - Select Age - |EI|1|
Press "Find Agents" to locate ODAS Located agents:
in your subnet (9.42.171 xx). You
will he given an estimate of the time RedMaintenance [kalkitl: 57037]

recuired to complete the operation
and a means to cancel the search.

If you have an ODA that is running
on a machine outside subnet
9.42 171 xxx press "Configure
Dizcovery" to include that machine
inthe search.

Configure Discovery |
Find Agents |

< | B

Agert's name: To be dizcovered

Agert's host: I
Fart: I

Figure 22-2 Select Agent

5. Click Find Agent to find the ODA.

Do not worry if you see the name of the XML ODA in the list. It is just
remembering this name from the previous list.

If you have a large network of ODAs to search through, it might be quicker to
simply type in the name of the ODA that you expect to be running. Remember
that this ODA is using the ORB to find the agents that are running.
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While the ODA Wizard is search for the registered agents, it displays a
message (Figure 22-3).

0ODA Wizard

Discovering registered agents. This rmay take about 55 seconds.

Cancel

Figure 22-3 Discovering agent

6. When the ODA is located, the wizard displays its information, as shown in
Figure 22-4.

Business Object Wizard - Step 1 of 6 - Select Agenk g - “lﬂ

Prezz "Find Agents' to locate ODAs Laozated agents:
in wour subnet (169,254,800 xxx). rou .
will be given an estimate of the time Fedtaintenance [student;57037]

required to complete the operation
and a means to cancel the search.

If pou hawve an DDA that iz running
on a machine outside zubket
169254 80.wuw presz "Configure
Dizcoven' to include that machine
in the zearch.

Configure Discovery |

4 | H

Agent's name:; To be discovered

Agent's host: ]

Pt l—

< Black | IEwt Cancel

Figure 22-4 Located agent
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Note: If the ODA is not found, check that it is running. Another thing to be

careful of is that you do not have multiple ODAs of the same name running on
the same subnet. Remember that the ORB is in use.

7. Select this agent and click Next.
In Figure 22-5, enter the required property values as follows:

— Enter the host name of the back-end application to which to connect as
student.

— The TraceFileName is RedMaintenanceODA.txt.

— The required TracelLevel is 5. We chose 5 for maximum trace information.

— The MessageFile which contains the messages for our ODA is the default

message file, UserAgentMessages.ixt, because we do not have any ODA
specific messages.

Business Object Wizard - Step 2 of & - Configure Agent % - |EI|1|

r— Frofiles —

Current profile: I vI

Save i Hew | Fieme ‘
Property I Value | Type Description

1 Host studert String Host name or IP address of RedMaintenanc
2 TraceFileMame RedmMaintenanceODA txd | String Matne of the trace file
3 Tracelewel 5 Integer Trace level for the agent
4 MessaneFile Userdgerttessanges td | String Matme of the error and message file, relative

4 | i

¢ Back I Mest > I Cancel |

Figure 22-5 Properties

9. Click Next.
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10.The components that have been discovered from the back-end application
are displayed, as shown in Figure 22-6.

If you do not see these components, check your ODA settings and check that
the back-end application is running correctly.

Business Object Wizard - Step 3 of 6 - Select Source o ] S|

From the tree helow, select the source nodes from which the Q0 will generate business
ohject defintions. Click "MNext" to continue. T

Mame Description

Component
Component
Component

ent
Component

< i | >

= Back Mext = | Cancel |

Figure 22-6 Select nodes

11.Select the nodes from which the ODA will generate business objects. In our
testing, we select all of them.

12.Click Next.

Chapter 22. Object Discovery Agent 385



13.You are asked for confirmation before you click Next again (Figure 22-7).

Business Object Wizard - Step 4 of 6 - Confirm source o ] 4|
Busziness objects definitions are akbout to be genersted for the source nodes summarized
belowy. Click "Mext" to start generating the business object defintions or click "Back" to
change your selection.

Mame Description
- Temant Component
------- Worker Component
------- Apartment Component
------- Maintenance Component
------- PartOrder Component
4| | 2
= Back I Mext = 1 Cancel |

Figure 22-7 Confirmation for generation
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14.Enter any additional properties that are needed for the business object

generation, as shown in Figure 22-8.

15.Enter a prefix for the business object names that are to be generated. We
select RM_. Click OK. The business object definition generation begins.

i BO Properties - For all the Tables selected x|
Property Value Type Description
1 Prefix RMJ String Prefix that should be applied to each b

<

Figure 22-8 Business object property

Chapter 22. Object Discovery Agent

387



388

16.Save the business objects.

Business Object Wizard - Step 6 of 6 - Save busi o ] 55|

Business object definitions were successfully created. You can save themto a
project, a file or bath.

[T Save a copy of the husiness object definttions to a separate file

[~ Open the new business object defintions in separate swindow

[~ Shutdown ODA Redhaintenance

= Bac l Finish | Cancel

Figure 22-9 Confirmation

17.Select Shutdown ODA RedMaintenance. We no longer need the ODA.
18.Click Finish.
The Business Object Designer (Figure 22-10) lists the newly created

business object definitions. The asterisk (*) beside each object indicates that
they are unsaved.

&y Fh_Spartment *

By RW_Maintenance *
o2y Rh_PartOrder *
- g RM_Tenant *
gy RM_\Wiorker *

Figure 22-10 Generated business objects
You can also see from the GUI activity window of the back-end application

that the ODA has successfully contacted the application (Figure 22-11 on
page 389).
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& ITSO RedMaintenance Application

. Redhooks

Success | Reguest | Request Errar Information
] retrieve ODA -

Figure 22-11 RetrieveODA

22.2.1 Completing the business objects

When an ODA discovers the application business objects, quite often what is
passed back is only part of the application entities. That is, the ODA can only
generate definitions that are based on the information that the application or
database broadcasts to it. Alternatively, the ODA might report column attributes
of a database schema incorrectly based on the way that it interacts with the
database, as with our ODA. The back-end application has told the ODA about
the different components that it contains, but it has not told us about the
relationships or the dependencies that exist between these components.

Important: In the real world, it is here that you would require the assistance of
someone who has a detailed knowledge of the application itself. Do not skip
this step, because it is crucial that the business object design be verified
against the application with which it is interacting.

First, look at the business objects that the ODA generated. Then, detail the
amendments that you need to make to the business objects to allow the adapter
to interact successfully with the API.
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General I Attributes I

Buginess Object Level Application-gpecific information;

Supported Werbs:

Mame '\_ Application-specific information
1 |creste werh=Create
2 |Delete werh=Delete
3 |Retrieve werh=Retrigve
4 RetrieveByCortent |werb=RetrieveByContent
3 |Update varb=Lpdate
53

Figure 22-12 General properties: Tenant

The business objects that are generated for the application objects are all correct
in terms of the supported verbs and the application object names, as shown in
Figure 22-12 for the Tenant business object, for the application-specific

information.
Type Key |Foreidn |Requi Cardina |Maximu | Default Application

1 1 Id Integer " r ™ attr=Id
2 12 |mame String [ r [ 100 attr=Plame
3 |z Apartmentid Integer 2 I "2 aftr=Apartmertid
4 |4 Etdail String I | | I 100 attr=Ehdail
5 |5 |ObjectEvertld String [
B g r r r 255

Figure 22-13 Tenant business object
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Figure 22-13 on page 390 lists the attributes that the ODA generates.

General ] Attributes I

Pos Marme Type ey |Foreign | Required |Carding  |Maximu | Defauk Application Specific
i I Integer I r v sttr=Id
2 |2 Apartmenttumber Integer - I - attr=Apartmentumber
3 |3 AddressLinet String - I - 100 attr=AddressLinel
4 |4 Addressline? String - I - 100 attr=AddressLlineg2
5 s AddressLines String - I - 100 attr=AddressLines
6 g AddressLined String - I - 100 attr=~AddressLined
e PostCade String - I - 20 attr=PostCode
8 |8 |OhjectEventd String |
R | r r =

Figure 22-14 Apartment business object

The application-specific information is correct in that the attribute names of the
application object have been generated correctly. Key fields and mandatory
fields are reported. However, you need to check whether this information is
correct. The Apartmentld is not a primary key of this object. More likely it is a
foreign key. Moreover, the tenant business object has been discovered as a flat
object with no relationships to the other object. This information is not accurate,
because the tenant application object is a parent object which contains
apartment and possibly maintenance child objects. The application-specific
information about the EMail attribute is also incorrect. You will update all of these
as you continue.
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Figure 22-14 on page 391 shows that the apartment business object appears to
be an accurate representation of the application object. It is a flat object with the
ID as a key, mandatory attribute.

General ] Attributes I

Pas MName Type Wey |Foreign |Redqui |Cardina (Maximu | Defaul Application Specific
1 1 Id Integer ¥ r ¥ attr=lcf
2 |2 Apartmentld Intecer = I = attr=Apartmentld
3 |3 |Tenantld Integer ¥ r ¥ sttr=Tenantid
4 |4 ProblemDescription String I I I 500 attr=ProklemDescription
5 |5 StatusDescription String I I I 500 attr=StatuzDescription
E |s ExpectedCompletion | String I I I 285 attr=ExpectedCompletion
A ActualCompletion String I I I 285 attr=ActualCompletion
8 |g  |ohjectEvertid String P
s s r.rcr R ]

Figure 22-15 Maintenance business object

Figure 22-15 shows the following errors that need correcting:

»

The maintenance business object also has multiple keys flagged, which is not
the case.

The generated business object has an attribute of StatusDescription, but from
our discussions with the application experts, we also know that this business
object should have an attribute of Status as well.

The ODA has interpreted the dates as string data when in fact they are dates.

General ] Attributes I
Pos 1 Matme | Type Key l|F|:|r|3ign |RBCIIUi ! Card M?Xim'{ Default App Spec nfo
1 | nteger | [ r | = attr=ld
2 |2 Apartmernttumber | Intecer I r - aftr=Apartmerthumber
3 |5 |addresslined String [ I I 100 aftr=AddressLinet
4 |4 Addressline? String | I I 100 aftr=AddressLing?
5 |s AddressLines String I I I 100 aftr=AddressLines
g |s AddressLined String [ I I 100 aftr=AddressLined
C i PostCocde String I I I 20 aftr=PostCode
8 |g |ObjectEventid String
9 s r r r 255

Figure 22-16 Correct apartment business object
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To modify the generated business objects to reflect accurately the application
view of the objects, complete these steps:

1. The apartment business object in Figure 22-16 on page 392 is correct as
discovered. Save this business object.

General l Aftributes: I

Pao= MName Type Key Folreign RE?Ui CaI:dina MaXimLi DEf?U“ Application Specific Information
L Integer Ird r el attr=lct
2 |z Apartmertid Integer I I I attr=2partmentld: chik=RM_Tenart Apartmertic
3 |3 |status String r r r 285 attr=Status
4 |4 Tenartid Integer I v v attr=Tenartid: chik=FRh_Tenant Id
I ProblemDescription String - - - 500 attr=ProblemDescription
5 |6 StatusDescription String I I I 500 attr=StatusDescription
C i ExpectedCompletion  |Date - - - attr=ExpectedCompletion
g g ActualCompletion Diate - I I attr=LctuslCompletion A
9 |8 |ObiectEventid String .
10 J1o rl | 255

Figure 22-17 Correct maintenance business object

Note: When you save each of the business objects, save a copy of the
business object to a repository file. The schema files generated will be
needed later for import to the Message Broker and for connector start up.

2. Modify the maintenance business object to reflect that it contains foreign key
values and column values that are contained in other business objects.

3. The application-specific information chfk reflects that the value for the
attribute of this child object is to be obtained from an attribute contained in the

parent object.
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Figure 22-17 on page 393 shows the following values:

— Apartmentld comes from the Apartmentld attribute of the RM_Tenant

object.

— Tenantld comes from the Id attribute of the RM_tenant object.

When our adapter is performing a retrieve operation for all of the maintenance
records for a particular tenant, these values are passed to the application for

the search.
Feneral l Aftributes I
Pos Mlame: Typee Key |Foreign RBCIIUi Card M?Xim'{ |DE Lpp Spec Info
1 | Integer ~ r ~ [ lattr=1a
2 Maime String I I I 100 aftr=Mame
3 Apartmentid Integer I = I @tt@ﬂerftld:ﬂceyﬂ_.&partmerﬂ.ld
4 Etdail String I I I 100 | attr=Endsil
5 | @ RM_Apartment RM_Apartment r I
5 H RM_Mairtenance  |RM_Mairtensnce - I I ] __ |
7 |ObjectEvertid String '
& rlr r 255 |

Figure 22-18 Correct tenant business object
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4. Modify the maintenance business object to add the application-specific
information to these attributes as shown in Figure 22-17 on page 393.



General ] Attributes I

Pog Mame Type by Folreign REFUi Calidina Application Specific Information
155 I Integer rd r rd attr=Id
2 |2 Mame String I I I aftr=kame
3 |3 Apartmentld Integer I I I aftr=2partmentld: fhey=RM_~partment Id
4 14 |EMail String r r Il attr=Email
5 s B RM_&partment RM_Apartmert r r r 1
31 |54 I Integer rd r rd attr=Id
52 |52 Apartmenttumber |Integer I Il I attr=Apar1merrtNuri1ber
53 |53 AidressLine? String r r r attr=AddressLinet
54 |54 AodressLine2 String r r r attr=AddressLine?
35 |55 AddressLined String r r r attr=AddressLined
56 |5k LdressLined String r r r attr=AddressLined
57 |57 PostCode String rl r r dtr=PostCode \Y |
58 |5g OhbjectEvertld  |String B
6 g B RM_Maintenance  |Rb_Maintenance I Il I "
B |g1 Id Integer F | [ | |attr=l
62 |g2 Apartmentd Integer I 4 =l aftr=2partmertld: chk=RM_Tenant. Apartmentd
63 |63 Status String r m r attr=Statuz
64 |64 Tenantid Integer r ™ rd _ll_attr=TenantId:chfk=RM_Tenant.Id
65 |gs ProblemDescription| String r Il | aftr=ProblemDescription
6B |6E StatusDescription  [String N F i B attr==tatusDescription
67 |67 ExpectedCompletio |Date O C r attr=ExpectedCompletion
68 |65 ActualCompletion  |Date | r | attr=ActusiCompletion
B3 |gg OhbjectEvertld  |String B |
7 17 |OhjectEventd String |
g s =AN=NE=

Figure 22-19 Tenant business object

5. Modify the business object to reflect that the Apartmentld and Tenantld are
foreign keys.

Remove the key value flags.

Change the type for the date fields from String to Date.

Inset an attribute of Status with a type of String above the Tenantld and
application-specific information of attr=Status.

9. Save the business object.

10.Re-open the RM_Tenant business object.

The tenant business object is a parent object of one apartment and 0 - n
maintenance objects. We need to reflect this.
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11.Highlight the row for ObjectEventld by clicking the far left number.
12.Right-click and select Insert Above (Figure 22-18 on page 394).
13.1n the Type column select the RM_Apartment type.

14.Name this Attribute, RM_Apartment.

15.Set the Cardinality to 1, meaning only one occurrence of this child object is
allowed. Each tenant has only one apartment record.

16.Repeat this for the RM_Maintenance, setting the Cardinality to N, meaning for
an apartment, there can be multiple maintenance records.

17.Set the Foreign Key flag on for the Apartmentld attribute.

18.Update the application-specific information to indicate that this attribute is part
of a foreign key, with the foreign key attribute being RM_Apartment.Id.

19.Change the application-specific information about the EMail attribute from
EMail to Email (with a lowercase letter “m”). All the application-specific
information is case-sensitive.

20.Save this business object.

If you now expand the child objects within the parent object, you see the correct
hierarchical structure of the tenant object with all of the keys and foreign keys set
correctly.

Double-check that all business objects have been saved to the project (ICL) and
to the repository files.

The business objects are now ready for use.
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Packaging the custom
adapter for distribution

To run in the IBM WebSphere business Integration System, a connector must
have a definition. Predefined adapters, which are provided by WebSphere
Business Integration Adapters, have predefined connector definitions in the
repository. A system administrator need only configure the application and set
the connector’s configuration properties to run the connector.

This chapter discusses the connector naming conventions that make our
connector files easier to locate and identify and explains how to define the
connector. It also tells you how to create the WebSphere MQ objects, prepare
the connector environment, create and execute the startup script for the
connector, and create a Windows shortcut to use with the connector in order for
the IBM WebSphere Business Integration System to use the connector.

Note: All of the files relating to the RM custom adapter can be found in the
Additional Materials in the RM folder.
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23.1 Connector naming conventions

Naming conventions provide a way to make our connector files easier to locate
and identify. Table 23-1 summarizes the naming conventions that we used for
connector files. Many of these file names are based on the connector name,
which uniquely identifies the file within the WebSphere Business Integration
System. The name, connName, can identify the application or technology with
which the connector communicates. We named our adapter RMAdapter, and
using the usual naming convention, we name our run-time connector
RMConnector.

Table 23-1 Our naming conventions

Connector file Name
Connector definition RMConnector
Connector directory ProductDirlconnectors/RM

Connector configuration file ProductDinconnectors\RM\RMConnector.cfg

Connector class RMAgent.java

Connector library » Java jar file: connDinARMAdapter.jar

» Java package:
com.ibm.itso.RedHouse.RM.Adapter.RMAgent

Connector startup script » Windows platforms:
connDinstart_RMConnector.bat

» UNIX-based platforms:
connDirlconnector_manager_RMConnector.sh
where connDiris the name of the connector
directory, as defined above.

23.2 Defining the connector

398

For the custom adapter, you must create a connector definition. A connector
obtains its configuration values at startup. This section defines these standard
connector property values.

The connector uses the following order to determine a property value, where the
highest number overrides other values:

1. Default

2. Repository (only if the InterChange Server is the integration broker)
3. Local configuration file

4. Command line
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For our scenario with the Message Broker, the properties that we configure will
form part of the local configuration file.

23.2.1 Defining the connector with the Connector Configurator

To define the connector, you create a connector definition. This connector
definition includes the following information to define the connector in the
repository. For initial deployment of a customer adapter, you create a connector
definition with a set of standard properties — the properties that are common for
most connectors. You also create the WebSphere MQ objects that are required
for the connector. You then conduct some basic tests to ensure that the
connector starts correctly before testing some of the business objects that you
created previously. A tool called Connector Configurator collects this information
and stores it in the repository.

Note: Not every connector uses all the standard properties. When you select
an integration broker from Connector Configurator, you see a list of the
standard properties that you need to configure for your adapter running with
that particular broker type.

Note: If your integration broker is the InterChange Server, the connector and
its configuration must be deployed to the repository. The repository is a
database with which InterChange Server communicates to obtain information
about components in the WebSphere Business Integration System.
Connector definitions must be deployed to the repository. These connector
definitions include both standard and connector-specific connector
configuration properties that the Connector Controller and the client Adapter
Framework require. The connector can also have a local configuration file,
which provides configuration information for the connector locally. When a
local configuration file exists, it usually takes precedence over the information
in the InterChange Server repository.

If your integration broker is WebSphere, there are deployment steps that you
must take for integration of the artifacts for your adapter service.

The most straightforward connector deployment is using the Message Broker
because the connector reads the business object definitions from the local file
system. For basic testing at this stage, there is no deployment involved as
such. You can save the configuration in a file and test immediately.
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To define the connector with the Connector Configurator:

1. Create the directory which will hold the completed connector configuration (as
shown in Table 23-1 on page 398). For our scenario, that directory is
C:\IBM\WebSphereAdapters\connectors\RM.

2. From the System Manager, start the Connector Configurator by selecting
Tools — Connector Configurator.

3. Enter the properties for the new connector as shown in Figure 23-1.

— Mew Connector ’ "F'mpert_l,l Template Preview

Mame; |F| MConnector

— Syztem Connectivity

Integration Broker:

— Select Property T ek

Find:

Template Mame

Mare |

ak. I Cancel

Figure 23-1 New connector

4. Name the connector. We use RMConnector as the name.
5. Select the broker, WebSphere Message Broker.

6. Select None for the template name, because you are creating a new custom
connector and, as such, there is no template.

7. Click OK.
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23.2.2 Defining the connector configuration properties

The connector definition also contains the connector configuration properties.

tailor the properties accordingly:

1. Modify the Standard Properties as shown in Figure 23-2.

Standard Properties ] Cannector-Specific Propedies ] Supparted Business Ohjects ] TracerlLog Fi

Property i Walue
1 AdmininGusue REDRAIMT ADMIMNMNGUELE |
2 |AdmindutGueus REDRAIMT ADMINOUTEUEUE l
3 |AgentTracelevel 5 |
4 | Applicationdame RiConnectar |
5 BrokerType G |
-] ChatacterEncoding ascily T
I CortainerManagedEvents T W 1
g |DeliveryCueue REDMAINT DELIVERY GIIELIE D l
9 Delivery Transport JMS TR o |
10 | DuplicateEvertElimination false A U 4 |
11 |FautGueus REDMAINT FALLTGUELE |
12 |ims FactoryClasshame CxCommon Messaging jms IBMM O SeriezFactory 1
13 |ims MezzageBrokerhame REDBRCHKER |
14 |ims MumConcurrentRedquests 10 I
15 |ims Passwoard N B 1
16 |ims UserMame N |
17 |Locale en_LS i |
18 |Mes=zageFileMame cBMWNYELSphereAdaptersiconnector simessages'RMConnectorMesza
19 |PollEndTime ) HH: bt |
20 |PolFrequency ke |
21 |PollStartTime HH: b !
22 |RepozitoryDirectory cBMiMNebSphereAdapter sirepository
23 |RequestCusue | REDMAINT REQUESTQUEUE |
ihespnnse@ueue REDMAIMT RESPONSEQUELE I
25 | Resﬂaﬁtr\,ﬂ:oum 0 |
iﬁesﬂar‘tRe‘frylrﬂerval N |
|27 |RFH2ZMessageDomain mrm |
igynchrnnnusl?equest@ueue RECRMAINT SYMCHROMNOUSREQUESTRILIELE 1
29 |SynchronousReguestTimeout ] |
30 |SynchronousResponsetiueue RECRMAIMT SYMCHRONOUSRESPONSECUELE 1
51 [wireFormat Crv il
i HMLMNameSpacerormsat lang

Figure 23-2 Customized standard properties
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2. Table 23-2 lists the properties, which can differ depending on your broker

choice.

Table 23-2 Properties with broker dependencies

Property

Notes

BrokerType

Select ICS / WMQI or WAS.

DeliveryTransport

JMS is the transport for WMQI and WAS, however it is a
good idea to use JMS for ICS also.

RepositoryDirectory

For ICS, set this to remote. For WebSphere MQ
Integrator and WebSphere Application Server, set this to
C:A\IBM\WebSphereAdapters\Repository.

WireFormat For ICS, set this to CwBO. For WebSphere MQ
Integrator and WebSphere Application Server, set this to
CwXML.

XMLNameSpaceFormat Not used for ICS.

Important: Table 23-2 is not a comprehensive list of all of the properties that
might differ between broker types. For more information, see the Standard
Configuration Properties section in any of the delivered Adapter Guides.

3. Ensure that the queue names are defined to match those that you will define
later for your connector. Remember that WebSphere MQ object names are
case-sensitive. We have defined our queues as shown in Figure 23-3 and
Table 23-3 on page 403. It is a good idea to use queue names that are
meaningful, because you might have many sets of queues for multiple
adapters. We have prefixed all of the queues for our RMConnector with
REDMAINT, which indicates easily that these are the queues servicing the

RedMaintenance application and its connector.

REDMAIMT . ADMIMINCGUELE 1]
=| REDMAINT, ADMINOUTQUELE 1]
=| REDMAINT.DELIVERYGLELE 12

REDMAINT . FAULTQUELE

REDMAINT .REQUESTOUELE
REDMAINT . RESPOMNSEQUELE

REDMAINT ., 3YNCHROMOUSREQUESTOUELE
REDMAINT, 3YNCHROMOUSRESPORNSEQUELE

L A s A o [ o

-

o o O = O O O O

o O O = O O O B

Figure 23-3 RMConnector queues
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Table 23-3 Queues and usage

Queue Name Usage

REDMAINT.ADMININQUEUE Used by the broker to send administrative
messages to the connector.

REDMAINT. ADMINOUTQUEUE Used by the connector to send messages to the
broker.

REDMAINT.DELIVERYQUEUE Used by the connector to send business objects to
the broker (JMS only).

REDMAINT.FAULTQUEUE Used by the connector to forward messages if a
fault occurs.

REDMAINT.REQUESTQUEUE Used by broker to send business objects to the
connector.

REDMAINT.RESPONSEQUEUE Used for delivery of response messages from the
Adapter Framework to the broker (ICS and JMS
only).

REDMAINT.SYNCHRONOUSREQUESTQUEUE Used for request messages from the Adapter
Framework to the broker which require a
synchronous response (JMS only).

REDMAINT.SYNCHRONOUS.RESPONSEQUEUE | Used for synchronous response messages from
the broker to the Adapter Framework (JMS only).

4. There are other queues that are available which are used for JMS when
specifying ContainerManagedEvents. This provides for guaranteed delivery
over JMS. We will not be using these queues because they would override
the pollForEvents that we want to use as part of our connector functionality.
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You now enter any application-specific properties for the connector

(Figure 23-4). These are the properties that uniquely define the information
that is required to communicate with the application. If you are not the adapter
developer, ask the developer which properties have been included in the
adapter and the values that you need to specify for each.

Standard Froperies | Connector-Specific Froperties I Supp

Froperty Yalue Encript |
1 |MsxConnection 1 -
2 |CallbackBusOhkj -
3 |CallbackColisborstion -
4 |Callbackverb -
5 | applicationHost studert _|‘—_‘
G | ApplicationRedisteredilame |rm N
¥ |CallbackPrimary falze _r

Figure 23-4 Application-specific properties

Note: Because this connector was not created from a template, the
application-specific properties do not yet exist. Right-click Properties to
add a new property.

Create the application-specific properties as shown in Figure 23-4. The
properties that we require are:

— The name of the host machine of the application and the RMI registered
name of the application.

— The maximum number of connections.
— The Callback properties that relate to an ICS broker implementation only.

Go to the Logging and Tracing properties and preset any values you require.
We have chosen to send all logging and tracing information to both STDOUT
and to a file, the same file. It makes problem determination much easier.

7. Save this connector definition to your project.

. Save this connector definition to file. The file name is RMConnector.cfg in the

directory that you previously created for the connector.

Note: As a standard property, there is also the MessageFileName
property. Here, we write only the name of our message resource file. The
agent will try to find it in the productDir\connector\message directory.
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9. Copy the message resource file, RMConnectorMessages.txt, into this
directory. It is in the Additional Materials in the RM folder.

23.3 Creating the WebSphere MQ objects

Using your favorite queue tool, you can create the required queues that are
shown in Table 23-3 on page 403.

23.4 Preparing the connector’s directory

The connector directory contains the run-time files for the connector. To prepare
the connector directory:

1. We have previously created a connector directory for the new connector
under the connectors subdirectory of the product directory,
ProductDir\connectors\connName.

By convention, this directory name matches the connector name connName.
The connector name is a string that uniquely identifies the connector.

Note: It is worth noticing here the difference between some of the different
names. The connName in our case is RM. However, the connector definition
name is RMConnector, which is the same as the ApplicationName property in
the connector configuration.

2. Move the connector’s library file to this connector directory.

A Java connector’s library file is a Java archive (jar) file. We created this jar
file when we compiled the connector. (Our jar file is RMAdapter.jar.)
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23.5 Creating the startup script

A connector requires a startup script for the system administrator to start the
connector process. The startup script that you use depends on the operating
system on which you are developing your connector. Figure 23-5 shows the
steps to start a connector on a Windows system.

Connector startup script: 1 Environment file:
start_connName.bat - CWSharedEnv.bat
2

Y

Connector invocation script:
start_adapter.bat

3

\i
JVM

Connector

Figure 23-5 Starting a connector on a Windows System
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23.5.1 Startup script for our connector

We have tailored a standard startup script for use with our custom adapter.
Example 23-1 shows this startup script. Copy this script into the RMConnector
directory. It is in the Additional Materials in the RM folder.

Example 23-1 RMConnector startup script

REM @echo off
call "%CROSSWORLDS%"\bin\CWConnEnv

REM set the directory where the specific connector resides
set CONNDIR="%CROSSWORLDS%"\connectors\%1

REM goto the connector specific drive & directory
cd /d %CONNDIR%

REM set the name to be the application connector that is starting
set CONNAME=%1

REM set the package name to the connector package name
set CONNPACKAGENAME=com.ibm.itso.RedHouse.RM.Adapter.RMAgent

REM set the server name
set SERVER=%2

set
DataHandler_JAR="%CROSSWORLDS%"\DataHandlers\CwDataHandler.jar;"%CROSSWORLDS%"\
DataHandlers\CustDataHandler.jar

if %CWVERSION%=="4.X" set XML_PARSER="%CROSSWORLDS%"\T1ib\xerces.jar
if %CWVERSION%=="3.X" set
XML_PARSER="%CROSSWORLDS%"\DataHand1lers\Dependencies\IBM\xml14j.jar

set VBJTOOLS="%CROSSWORLDS%"\1ib\vbjtools.jar

set AGENT="%CONNDIR%"\RMAdapter.jar
set RED_MAINT="%CONNDIR%"\common.jar

set
JCLASSES=. ;%JCLASSES%;%RED_MAINT%;%XML_PARSER%;%DataHandler_JAR%;%VBJTOOLS%;%AG
ENT%

REM start the Java connector under the Java Application End
%CWJAVA% -version

%CWJAVA% -mx128m %ORB_PROPERTY% -Djava.security.policy=policy.txt
-Djava.ext.dirs="%MQ_LIB%";%JRE_EXT_DIRS%
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-Djava.library.path="%CROSSWORLDS%"\bin;%CONNDIR%;"%MQ_LIB%" ;%JRE_EXT DIRS%
-Duser.home="%CROSSWORLDS%" -cp %JCLASSES%;%CONNDIR%\%CONNAME%. jar;

AppEndWrapper

-1%CONNPACKAGENAME% -n%CONNAME%Connector -s%SERVER% %3 %4 %5

endlocal
pause

Note the following about our startup script:

» Calling the environment file

There is nothing specific or different for our connector.

» Moving into the connector directory

There is nothing specific or different for our connector.

» Setting the environment variables

In the start_connName.bat script, we must provide any of the
connector-specific information that the environment variables listed in

Table 23-4 specify.

Table 23-4 Environment variables in the connector startup script

Variable name Value

ExtDirs None

JCLASSES Specify any application-specific jar files. Jar files
are separated with a semicolon (;). See below

JVMArgs None

LibPath None

— Here we have our own environment variable of RED_MAINT for the library
files for the back-end adapter API. Ensure that this variable is
concatenated with the JCLASSES.

— We also specify the language-specific startup parameters required for a
Java connector to specify connector-specific classes

(CONNPACKAGENAME):

com.ibm.itso.RedHouse.RM.Adapter.RMAgent
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» Invoking the connector

To actually invoke the connector within the JVM™ | the start_connName.bat
script usually calls the start_adapter.bat script. The start_adapter.bat script
provides information to initialize the necessary environment for the connector
run-time (which includes the Adapter Framework) with its startup parameters.

We do not have any of the external variables that require setup. Those
variables that are not set as part of our system environment are set by the call
to the CWConnEnv environment setup utility.

We are making the call to start the adapter from within our
start_ RMConnector.bat file as shown in Example 23-2.

Example 23-2 Adapter start

%CWJAVA% -mx128m %ORB_PROPERTY% -Djava.security.policy=policy.txt
-Djava.ext.dirs="%MQ_LIB%";%JRE_EXT_DIRS%
-Djava.library.path="%CROSSWORLDS%"\bin;%CONNDIR%;"%MQ_LIB%";%JRE_EXT DIRS%
-Duser.home="%CROSSWORLDS%" -cp %JCLASSES%;%CONNDIR%\%CONNAME%. jar;
AppEndWrapper -1%CONNPACKAGENAME% -n%CONNAME%Connector -s%SERVER% %3 %4 %5

Note: The Java security policy parameter uses a file named policy.txt. This
file sets the security permissions and is included in the Additional
Materials. Copy this file to the RMConnector directory with all of the other
required files.

When we start the connector, we pass the following parameters:
» The name of connector definition: -n (RM)
» The name of the broker instance: -s (WMQI_WAS)

» The location of the local connector configuration file: -c
C:\IBM\WebSphereAdapters\connectors\RM\RMConnector.cfg
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23.6 Creating the Windows shortcut

410

The easiest way to start a connector running in a Windows environment is to
have it running as a service. If you are running an ICS broker, the installer has a
component that handles this for you. If you are not running an ICS broker, you
can choose to use the SVRANY.exe utility and create the service definition. You
can also use a shortcut in the Start Programs folder.

To get started quickly and enable a small test:

1. Create a shortcut to the start_ RMConnector.bat file in the following directory:

C:\Documents and Settings\All Users\Start Menu\Programs\IBM WebSphere
Business Integration Adapters\Adapters\Connectors

2. Ensure that the target has our start parameters as follows:

C:\IBM\WebSphereAdapters\connectors\RM\start_RMConnector.bat RM WMQI WAS
-cC:\IBM\WebSphereAdapters\connectors\RM\RMConnector.cfg

We also create a start_Command.bat file that can be used to start the
connector. This is not necessary, but is useful as part of the packaged up
connector files we will need for deployment.

3. Before testing the start of the connector, check that all of the following files
are in the RM folder of the connectors directory:

— Application interface files

e common.jar
e policy.txt

— Adapter files

e RMAdapter.jar
* RMConnector.cfg

— Command files

e start_ RMConnector.bat
e start_ Command.bat

Also check in the messages folder of the connectors directory for the
RMConnectorMessages.txt file.
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24

Unit testing the connector

Before you deploy and build artifacts for the broker, you need to check that the
adapter works correctly with our infrastructure. This chapter discusses how to
test the interaction between the connector and the business objects as well as
the interaction between the connector and the application.
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24.1 Start the connector

The first thing that you need to verify is that the connector starts correctly. Using
the windows shortcut or the start_Command.bat file, start the connector.

The connector first parses all of the configuration parameters. Next, it loads the
connector agent and initializes the connector. It then attempts to make contact
with all of the required components as follows:

» The delivery transport mechanism is verified.
» Supported business objects are verified.

After you have the connector started successfully, you run a quick unit test to
verify that the connector can communicate with the application using your
configuration.

24.1.1 Troubleshooting start errors

412

There are many things that can go wrong on start up. A log or trace file can be
useful in such situations. A few common issues are:

1. Configuration file error as shown in Example 24-1.

Example 24-1 Configuration file error

[Mesg: A fatal error was encountered while reading the configuration file.
Configuration file C:\IBM\WebSphereAdapters\connectors\RM\RMConnector.cfg is
not found. Shutting down the process.]

This error indicates that a configuration file of this name does not exist in the
stated location. Check that the local configuration file has been saved to the
correct directory with the correct name.

2. API error as shown in Example 24-2.

Example 24-2 API not found

[System: Server] [Thread: wbia_main (#1692490151)] [Mesg:
java.lang.NoClassDefFoundError: com/ibm/itso/rm/common/RMRMIRegisterException

at java.lang.Class.forNamel(Native Method)

at java.lang.Class.forName(Class.java:142)

at
AppSide_Connector.BusObjJavalnterface.<init>(BusObjJavalnterface.java:82)

at
AppSide_Connector.AgentBusinessObjectManager.setupNativeInterface(AgentBusiness
ObjectManager.java:482)

at
AppSide_Connector.AgentBusinessObjectManager.<init>(AgentBusinessObjectManager.
java:208)
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at AppSide_Connector.AppEnd.run(AppEnd.java:1191)
at AppSide_Connector.AppEnd.init(AppEnd.java:304)
at AppSide_Connector.AppEnd.<init>(AppEnd.java:117)
at AppSide_Connector.AppEnd.main(AppEnd.java:833)
at AppEndWrapper.main(AppEndWrapper.java:28)]

This error indicates that the piece that tells us about our APl and how to
communicate with the application is missing. Check that the common.jar file
exists in the connector directory.

3. Queue Manager error as shown in Example 24-3.

Example 24-3 No connection to the Queue Manager

Can NOT create JMS connection to queue manager -- REDBROKER
[Type: Error] [MsgID: 9052] [Mesg: Unable to get a MQ series Queue Manager or
Queue Connection. Reason: failed to create connection --javax.jms.JMSException:
MQJIMS2005: failed to create MQQueueManager for 'REDBROKER'.]

This message indicates that the queue manager name is wrong. Check that
the name of the queue manager in the configuration matches the actual name
of the queue manager. If the queue manager name is correct but it is not
running, start the queue manager.

4. Invalid Queue error as shown in Example 24-4.

Example 24-4 No Queue connection

[Mesg: Caught JMS error. Reason: javax.jms.InvalidDestinationException:
MQJIMS2008: failed to open MQ queue REDMAINT.ADMININQUEUE.]

[System: ConnectorAgent] [SS: RMConnector] [Thread: wbia_main (#1692489475)]
[Type: Error] [MsgID: 9062] [Mesg: JMS Exception Error code: MQJMS2008.
Exception message: com.ibm.mq.MQException: MQJEOOLl: Completion Code 2, Reason
2085.]

[System: ConnectorAgent] [SS: RMConnector] [Thread: wbia_main (#1692489475)]
[Type: Error] [MsgID: 9052] [Mesg: Unable to get a MQ series Queue Manager or
Queue Connection. Reason: failed to create sessionMQJMS2008.]

This error indicates that one of the required queues has not been created or
has been created with an incorrect name. Check that the names of the
queues in the configuration exist and that they have the correct names.

Tip: If you are familiar with WebSphere MQ, the 2085 reason code is a dead
giveaway. If you are not familiar with WebSphere MQ reason codes, navigate
to a command prompt and type MQRC xxxx, where xxxx is the reason code. In
this case, it is 2085.
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24.2 Testing the interaction between the connector and

business objects

To test interaction with the connector, you can use the Visual Test Connector.
This tool is useful in the early stages of integration development. Using the
Message Broker as the Integration Broker means that you can get this
happening relatively quickly and easily because you do not require deployment
activities. To test the interaction, you will create some test data and feed that
data to the connector using the Test Connector. Using the Test Connector, you
will simulate a response from the back-end application and a response business
object.

After you have verified that the interaction is working correctly, you will use the
test data to actually send a request to the back-end application to verify that you
get the anticipated response.

When you have verified that the request processing is functioning correctly, you
can run a similar series of tests to verify that the event processing is functioning
correctly.

24.2.1 Adding supported business objects

414

To enable the Test Connector to send or receive business objects, add support
for the business objects to the connector definition by following these steps:

1. Navigate to the System Manager.
2. Double-click RMConnector to open the Connector Configurator.
3. Select the Supported Business Objects tab, as shown in Figure 24-1.

Standard Froperties | Connector-Specific Properies I Supported Business Objects I

Business Ohject Mame T Message Set1D
1 |RM_Apartment RedTenant
2 |RM_Maintenance RedTenant
3 |RM_Partorder RedTenant
4 |RM_Tenant RedTenant
3 |RM_Worker RedTenant
B

Figure 24-1 Supported business objects

4. Add each of the RM_ business objects.

5. Add the message set identifier RedTenant to each business object.
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6. Save the connector configuration to both the project and the connector
configuration file.

Important: When using the Message Broker as the integration broker,
message sets and messages are used. The messages that are created by the
broker have the message set identifier and message type in the JMS folder.
This must match the message set identifier and the business object name in
the business object definition.

Messages that are created by the connector also have the message set
identifier and message type, which are taken from the business object
definition, in the JMS folder. This is required to match the message set
identifier and message type as known to the broker for the message to be
parsed correctly.

At this point in the process, you are not at a point where any broker is
involved. However, it is required that a message set identifier be part of the
supported business objects attributes, because you determined, at Adapter
Framework installation time, that you are using the Message Broker as your
integration broker.

As long as what is in the messages and what is in the business object
definitions match, it is not important what value is here. The value becomes
more relevant when you start using the broker.

7. Stop the connector and restart it to check your business object support.

8. Errors similar to Example 24-5 might indicate that your business objects have
not been saved to file in the correct directory. In this case, check that your
business objects are in the correct directory. If they are not, move the files to
the correct directory, stop, and restart the connector.

Example 24-5 Business object not found

[MESG: c:\IBM\WebSphereAdapters\repository\RM_Apartment.xsd (The system cannot
find the file specified) c:\IBM\WebSphereAdapters\repository\RM_Apartment.xsd]

9. Stop the connector.
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24.2.2 Starting the Test Connector

To start the Test Connector:

1. Start the Visual Test Connector by selecting Start - Programs — IBM
WebSphere Business Integration Adapters — Tools — Visual Test
Connector.

2. Create a profile that allows you to emulate the RMConnector by selecting File
— Create / Select Profile, as shown in Figure 24-2.

Si: 