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About this document

IBM(R) WebSphere(R) Business Integration Adapters supply integration
connectivity for leading e-business technologies and enterprise applications.

This document describes the installation, configuration, and business object
development for the adapter for JDBC.

Audience

This document is for consultants, developers, and system administrators who use
the connector at customer sites.

Related documents

The WebSphere business integration system documentation describes the features
and components common to all installations, and includes reference material on
specific collaborations and connectors.

This document contains many references to two other documents: the System
Installation Guide for Windows or for UNIX and the System Implementation Guide for
WebSphere InterChange Server. If you choose to print this document, you may want
to print these documents as well.

To access the documentation, go to the directory where you installed the product
and open the documentation subdirectory. If a welcome.html file is present, open it
for hyperlinked access to all documentation. If no documentation is present, you
can install it or read it directly online at one of the following sites:

* If you are using WebSphere MQ Integrator Broker as your integration broker:
[http: / /www.ibm.com /websphere/integration /wbiadapters /infocenter]

* If you are using InterChange Server as your integration broker:
[http: / /www.ibm.com /websphere/integration / wicserver /infocenter|

The documentation set consists primarily of Portable Document Format (PDF) files,
with some additional files in HTML format. To read it, you need an HTML
browser such as Netscape Navigator or Internet Explorer, and Adobe Acrobat
Reader 4.0.5 or higher. For the latest version of Adobe Acrobat Reader for your
platform, go to the Adobe website (www.adobe.com).

Typographic conventions

© Copyright IBM Corp. 2000, 2003

This document uses the following conventions:

courier font Indicates a literal value, such as a command name, file
name, information that you type, or information that the
system prints on the screen.

bold Indicates a new term the first time that it appears.
italic, italic Indicates a variable name or a cross-reference.
blue outline Blue outline, which is visible only when you view the

manual online, indicates a cross-reference hyperlink. Click
inside the outline to jump to the object of the reference.



http://www.ibm.com/websphere/integration/wbiadapters/infocenter
http://www.ibm.com/websphere/integration/wicserver/infocenter
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ProductDir

{}

|
[]
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UNIX:/Windows:

%Stext% and $text

Represents the directory where the IBM WebSphere Business
Integration Adapters product is installed. The default
product directory is WebSphereAdapters.

In a syntax line, curly braces surround a set of options from
which you must choose one and only one.

In a syntax line, a pipe separates a set of options from which
you must choose one and only one.

In a syntax line, square brackets surround an optional
parameter.

In a syntax line, ellipses indicate a repetition of the previous
parameter. For example, option[,...] means that you can
enter multiple, comma-separated options.

Angle brackets surround individual elements of a name to
distinguish them from each other, as in
<server_name><connector_name>tmp.10g.

In this document, backslashes (\) are used as the convention
for directory paths. For UNIX installations, substitute slashes
(/) for backslashes. All product pathnames are relative to the
directory where the connector for JDBC is installed on your
system.

Paragraphs beginning with either of these indicate notes
listing operating system differences.

Text within percent (%) signs indicates the value of the
Windows text system variable or user variable. The
equivalent notation in a UNIX environment is $text,
indicating the value of the text UNIX environment variable.

Adapter for JDBC User Guide



New in this release

New in release 2.3.x

Updated in July, 2003. The release of this document for adapter version 2.3.x
contains the following new or corrected information:

* The adapter can now use WebSphere Application Server as an integration
broker. For further information, see [‘Compatibility” on page 7}

* The adapter now runs on the following platforms:

- HP-UX11i

- AIX 5x

— Solaris 7 and 8
* Support for return of result set from Oracle stored procedures has been added.
* Support for CLOB data types has been added.

* Grandparent access support for copy attributes has been added. Copy attributes
can now be accessed from the parent, which allows propagation of attributes
down the business object hierarchy.

¢ The restriction has been removed that an eventid must be a numeric data type.

New in release 2.2.x

Updated in March, 2003. The “CrossWorlds” name is no longer used to describe an
entire system or to modify the names of components or tools, which are otherwise
mostly the same as before. For example “CrossWorlds System Manager” is now
“System Manager,” and “CrossWorlds InterChange Server” is now “WebSphere
InterChange Server.”

The release of this document for connector version 2.2.x contains the following
new or corrected information:

* Support has been added for the following:
— Wrapper objects at the top-level of business objects
— LIKE operator
- Hex/binary data
— Stored procedures for the RetrieveUpdate verb
— Verb Application Specific Information for RetrieveByContent

— Verb Application Specific Information in the WHERE clause when the
WHERE clause length is 0 in RetrieveByContent

* The ConnectorID property has been changed from an int to a String to allow for
a more descriptive name.

¢ The DRIVERLIB variable has been added to point to the native libraries used by
the custom JDBC drivers.

* More functionality has been added to check for loss of database connectivity
during object processing.

* The Schema Name property is now used when retrieving and archiving events.

¢ Sample business objects have been added,
RetrieveResultSet_SampleBOwithMcardChild and

RetrieveResultSet_SampleBOwithScardChild, (located in the
\connectors\JDBC\Samples directory).

© Copyright IBM Corp. 2000, 2003 vii



New in release 2.1.x

The orjdbcobjconverter.pl Perl script (used to convert an Oracle object to a
JDBC-specific object) is no longer installed with the connector. Instead, you can
obtain this script from the IBM eCare support Web site

(http:/ /www.ibm.com/software/integration/cw /support).

New in release 2.0.x

The connector has been internationalized. For more information, see “Processing
Locale-Dependent Data,” on page 6 and Appendix A, Standard Configuration
Properties for IBM CrossWorlds Connectors

New in release 1.9.x

The IBM WebSphere Business Integration Adapter for JDBC includes the connector
for JDBC. This adapter supports two integration brokers: InterChange Server (ICS)
and WebSphere MQIntegrator. An integration broker is an application that
performs integration of heterogeneous sets of applications; it provides services
such as data routing.

The IBM WebSphere Business Integration Adapter for JDBC includes the following:
* An application component specific to JDBC
* JDBCODA
¢ A sample business object (located in the \connectors\]JDBC\Samples directory)
* IBM WebSphere Adapter Framework, which consists of the following:
— Connector Framework

— Development tools (including Business Object Designer and Connector
Configurator)

— APIs (including ODK, JCDK, and CDK)

This manual provides information about using the adapter with both the ICS and
WebSphere MQIntegrator integration brokers.

Note: Because the connector has not been internationalized, do not run it against
InterChange Server version 4.1.1 if you cannot guarantee that only ISO
Latin-1 data will be processed.

New in release 1.8.x

JDBCODA, which generates business object definitions for the connector, has been
enhanced, and the documentation of it has been improved. See |Chapter 4,|
[“Generating business object definitions using JDBCODA”, on page 79

New in release 1.7.x

CrossWorlds installation now provides the IBM branded JDBC driver for the MS
SQL Server to replace the WebLogic JDBC driver, and continues to provide the
Oracle thin driver.

New in release 1.6.x

The release of this document for connector version 1.6.x contains the following
new or corrected information:

viii  Adapter for JDBC User Guide



* An Object Discovery Agent utility has been developed to create business objects
for the connector. This should be used instead of the JDBCBORGEN provided
with earlier connector releases. See [Chapter 4, “Generating business object]
[definitions using JDBCODA”, on page 79}

* The CheckForEventTableInInit property description has been added to the
[“Connector-specific properties” on page 35}

e The CloseDBConnection property description has been added to the
[“Connector-specific properties” on page 35}

» The SPBeforePoll1Call property description has been added to the
[“Connector-specific properties” on page 35}

e Support has been added for stored procedures returning ResultSet. See |”Business|

object retrieve operations” on page 64| and [“Business object RetrieveByContent]

operations” on page 65

¢ Support has been added for fixed length string attributes. See the description in
[Table 16 on page 71}

* Support has been added for a custom BO handler.

New in release 1.5.x

The release of this document for connector version 1.5.x contains the following
new or corrected information:

* The ArchiveTableName property description has been updated. See the
[“ArchiveTableName” on page 37|for details.

* The AutoCommit property has been added to the [“Connector-specific properties”]

+ The DateFormat property has been added to the [“Connector-specific properties”|

* The EventKeyDel property has been updated to accommodate name value pairs.
See [“EventKeyDel” on page 40| for details.

+ The EventQueryType property has been added to the [’Connector-specific|
[properties” on page 35

+ The PingQuery property has been added to the [‘Connector-specific properties’]

+ The PreserveUIDSeq property has been added to the [“Connector-specific|
[properties” on page 35

* The SchemaName property has been added to the [“Connector-specific properties”|
* Support for the stored procedures for the RetrieveByContent verb. See
[object RetrieveByContent operations” on page 65 for details.

* Support for retrieving business objects, based on non-key values, for Event
Processing. See [‘Retrieving business objects for event processing” on page 4| for
details.

New in this release  1X
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Chapter 1. Overview of the connector

Connectors consist of two parts: the connector framework and the
application-specific component. The connector framework, whose code is common
to all connectors, acts as an intermediary between the integration broker and the
application-specific component. The application-specific component contains code
tailored to a particular application or technology (in this case, JDBC). The
connector framework provides the following services between the integration
broker and the application-specific component:

* Receives and sends business objects
* Manages the exchange of startup and administrative messages

This chapter describes the connector component of the IBM WebSphere Business
Integration Adapter for JDBC. Note that this document contains information about
both the connector framework and the application-specific component. It refers to
both of these as the connector. For more information about the relationship of the
integration broker to the connector, see the IBM WebSphere InterChange Server
System Administration Guide or the IBM WebSphere Business Integration Adapters
Implementation Guide for WebSphere MQ Integrator Broker.

This chapter contains the following sections:

+ |“Connector components”|

* |“How the connector works” on page 2|

Connector components

The connector for JDBC enables the integration broker to exchange business objects
with an application built on any database supported by a driver that follows the
JDBC 2.0 or above specification. This section presents a high-level description of
the connector’s architecture and use of different JDBC drivers.

For specifying the driver to be used by the connector to connect to the database,
see [“Enabling multi-driver support” on page 33

The connector connects to the application database by using the JDBC Connect
mechanism. One connector-specific configuration parameter allows
you to specify the name of the database server to which the connector should
connect. For information on the configuration parameters, see|Configuring the]
lconnector” on page 34}

When the connector is started, it establishes a connection pool with the database. It
uses connections from this pool for all transaction processing with the database.
On termination of the connector, all connections in the pool are closed.

Connector architecture

shows the connector components and their relationships within the
business integration system.

© Copyright IBM Corp. 2000, 2003 1
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Figure 1. Business object request architecture

How the connector works

This section describes how meta-data enhances the connector’s flexibility, and
presents a high-level description of business object processing and event
notification.

The connector and meta-data

The connector is meta-data-driven. Meta-data, in the IBM WebSphere Business
Integration Adapter environment, is application-specific data that is stored in
business objects and that assists the connector in its interaction with the
application. A meta-data-driven connector handles each business object that it
supports based on meta-data encoded in the business object definition rather than
on instructions hard coded in the connector.

Business object meta-data includes the structure of a business object, the settings of
its attribute properties, and the content of its application-specific information.
Because the connector is meta-data driven, it can handle new or modified business
objects without requiring modifications to the connector code.

The connector executes SQL statements or stored procedures to retrieve or change
data in the database/application. To build dynamic SQL statements or stored
procedures, the connector uses application-specific meta-data. These SQL
statements and stored procedures perform the required retrieval from or changes
to the database/application for the business object and for the verb that the
connector is processing. For information using application-specific information, see
(Chapter 3, “Understanding business objects for the connector”, on page 47,

Business object processing

This section provides an overview of how the connector processes business object
requests and application events. For more detailed information, see
fobject verb processing” on page 52}

2 Adapter for JDBC User Guide



Processing business object requests

When the connector receives a request to perform an application operation, the
connector processes hierarchical business objects recursively; that is, it performs the
same steps for each child business object until it has processed all individual
business objects. The order in which the connector processes child business objects
and the top-level business object depends on whether the child business objects are
contained with or without ownership and whether they are contained with single
cardinality or multiple cardinality.

Note: The term hierarchical business object refers to a complete business object,
including all the child business objects that it contains at any level. The term
individual business object refers to a single business object, independent of
any child business objects it might contain or that contain it. The term
top-level business object refers to the individual business object at the top of
the hierarchy that does not itself have a parent business object.

Business object retrieval: When an integration broker asks the connector to
retrieve a hierarchical business object from the database, the connector attempts to
return a business object that exactly matches the current database representation of
that business object. In other words, all simple attributes of each individual
business object returned to the integration broker match the value of the
corresponding field in the database. Also, the number of individual business
objects in each array contained by the returned business object match the number
of children in the database for that array.

To perform such a retrieval, the connector uses the primary key values in the
top-level business object to recursively descend through the corresponding data in
the database.

Business object RetrievalByContent: When an integration broker asks the
connector to retrieve a hierarchical business object based on values in non-key
attributes in the top-level business object, the connector uses the value of all
non-null attributes as the criteria for retrieving the data.

Business object creation: When an integration broker asks the connector to create
a hierarchical business object in the database, the connector performs the following
steps:

1. Recursively creates each single-cardinality child business object contained with
ownership into the database.

2. Processes each single-cardinality child business object contained without
ownership.

3. Creates the top-level business object in the database.

4. Creates each single-cardinality child business object that stores the parent/child
relationship in the child.

5. Creates each multiple-cardinality child business object.

Business object modification: When an integration broker asks the connector to
update a hierarchical business object in the database, the connector performs the
following steps:

1. Uses the primary key values of the source business object to retrieve the
corresponding entity from the database.

2. Recursively updates all single-cardinality children of the top-level business
object.

Chapter 1. Overview of the connector 3



3. For single-cardinality child business objects that store the relationship in the
parent, sets each foreign key value in the parent to the value of the primary
key in the corresponding single-cardinality child business object.

4. Updates all simple attributes of the retrieved business object except those
whose corresponding attribute in the source business object contain the value
CxIgnore.

5. Sets all foreign key values in each child that stores the parent/child relationship
in the child (both multiple-cardinality and single-cardinality) to the primary
key value of its corresponding parent business object.

6. Processes all arrays of the retrieved business object.

Business object deletion: When an integration broker asks the connector to delete
a hierarchical business object from the database, the connector performs the
following steps:

1. Deletes the single-cardinality children.
2. Deletes the multiple-cardinality children.
3. Deletes the top-level business object.

Processing application events
The connector handles the Create, Update, and Delete events generated by the

application in the manner described below.

Create notification: When the connector encounters a Create event in the event
table, it creates a business object of the type specified by the event, sets the key
values for the business object (using the keys specified in the event table), and
retrieves the business object from the database. After it retrieves the business
object, the connector sends it with the Create verb to the integration broker.

Update notification: When the connector encounters an Update event in the
event table, it creates a business object of the type specified by the event, sets the
key values for the business object (using the keys specified in the event table), and
retrieves the business object from the database. After it retrieves the business
object, the connector sends it with the Update verb to the integration broker.

Delete notification: When the connector encounters a Delete event in the event
table, it creates a business object of the type specified by the event, sets the key
values for the business object (using the keys specified in the event table), and
sends it with the Delete verb to the integration broker. All values other than the
key values are set to CxIgnore. If any of the non-key fields are significant at your
site, modify the value of the fields as needed.

The connector handles logical and physical Delete operations that are triggered by
its application. In the case of physical deletes, the SmartFiltering mechanism
removes all of the business object’s unprocessed events (such as Create or Update)
before inserting the Delete event into the event table. In the case of logical deletes,
the connector inserts a Delete event in the event table without removing other
events for the business object.

Retrieving business objects for event processing: A Retrieve can be done in two
ways on a business object for event processing. The first is a Retrieve based on key
attributes in a business object. The second is a Retrieve based on both key and
non-key attributes. In this case, the business object needs to support the
RetrieveByContent verb and must use name_value pair for the object keys.

4 Adapter for JDBC User Guide



Note: If the object key does not use name_value pair, the keys in the object key
field should follow the same order as the keys in the business object.

Event notification

The connector’s event detection mechanism uses an event table, an archive table,
stored procedures, and database triggers. Because there are potential failure points
associated with the processing of events, the event management process does not
delete an event from the event table until it has been inserted it into the archive
table.

The database triggers populate an event table whenever an event of interest occurs
in the database. The connector polls this table at a regular, configurable interval,
retrieves the events, and processes the events first by priority and then
sequentially. When the connector has processed an event, the event’s status is
updated.

Note: You must add the triggers to the database as part of the installation
procedure.

The setting of its ArchiveProcessed property determines whether the connector
archives an event into the archive table after updating its status. For more
information on the ArchiveProcessed property, see [‘Configuring the connector” on|

lpage 34
:

illustrates the archiving behavior depending on the setting of the
ArchiveProcessed property.

Table 1. Archiving behavior

Archive processed Reason deleted from event
setting table Connector behavior
true or no value Successfully processed Archived with status of Sent to
InterChange
Unsuccessfully processed Archived with status of Error
No subscription for business Archived with status of
object Unsubscribed
false Successfully processed Not archived and deleted from
event table
Unsuccessfully processed Remains in event table with status
of Error
No subscription for business Remains in event table with status
object of Unsubscribed

SmartFiltering is a mechanism within the database triggers that minimizes the
amount of processing the integration broker and connector must perform. For
example, if an application has updated the Contract business object 15 times since
the connector last polled for events, the SmartFiltering stores those changes as a
single Update event.

Handling lost database connections

There are numerous reasons for losing a database connection. If this occurs, the
connector terminates. The JDBC specification does not provide a mechanism for
detecting lost connections. As this connector supports different databases, there is
no single error code definition for a lost connection to a database.

Chapter 1. Overview of the connector 5



The property is provided to handle this detection. If a failure occurs
during a service call request, the connector executes this PingQuery to confirm that
the failure was not due to a lost connection to a database. If the PingQuery fails
and the AutoCommit property is set to false, the connector will attempt to create a
new connection to the database. If it succeeds in creating a new connection to the
database, it will continue processing, otherwise, the connector returns an
APPRESPONSETIMEOUT, which results in the termination of the connector.

The [PingQuery|is executed if a failure occurs when accessing a database for any

type of transaction. For example:
* While accessing the event and archive tables
* While retrieving the business object that is related to the event

* While creating or updating a record pertaining to a business object

Processing locale-dependent data

The connector has been internationalized so that it can support double-byte
character sets, and deliver message text in the specified language. When the
connector transfers data from a location that uses one character code set to a
location that uses a different code set, it performs character conversion to preserve
the meaning of the data.

The Java runtime environment within the Java Virtual Machine (JVM) represents
data in the Unicode character code set. Unicode contains encodings for characters
in most known character code sets (both single-byte and multibyte). Most
components in the WebSphere business integration system are written in Java.
Therefore, when data is transferred between most WebSphere business integration
system components, there is no need for character conversion.

To log error and informational messages in the appropriate language and for the
appropriate country or territory, configure the Locale standard configuration
property for your environment. For more information on these properties, see
[Appendix A, “Standard configuration properties for connectors”, on page 99|

6 Adapter for JDBC User Guide



Chapter 2. Installing and configuring the connector

This chapter describes how to install and configure the IBM WebSphere Business
Integration Adapter for JDBC and how to configure applications to work with the
connector. It contains the following sections:

“Compatibility”|

“Prerequisites’

“Installing the adapter” on page §

“Installed file structure” on page 28|

“Enabling the application for the connector” on page 30|

[“Enabling multi-driver support” on page 33

"’Enabling the custom business object handler class” on page 33|

[“Configuring the connector” on page 34

[“Starting the connector” on page 46|

Compatibility

The adapter framework that an adapter uses must be compatible with the version
of the integration broker (or brokers) with which the adapter is communicating.
The 2.3.x version of the adapter for JDBC is supported on the following adapter
framework and integration brokers:

Adapter framework:
WebSphere Business Integration Adapter Framework version 2.x

Integration brokers:

— WebSphere InterChange Server, versions 4.1.1 and 4.2.x
— WebSphere MQ Integrator, version 2.1.0

— WebSphere MQ Integrator Broker, version 2.1.0

— WebSphere Application Server Enterprise, version 5.0.1, with WebSphere
Studio Application Developer Integration Edition, version 5.0.1.

Prerequisites

Before you use the connector, you must do the following;:

© Copyright IBM Corp. 2000, 2003

Install the Adapter Development Kit.

If the connector runs on a different machine from the integration broker, install
the Adapter Development Kit that is compatible with the version of your
integration broker.

Install the JDBC driver that will be used.

Verify that all required vendor-specific software, including JDBC driver
requirements, has been installed.

For example, if you are using the JDBC Type 2 driver for an Oracle database,
you must install the OracleOCI libraries.

Verify the existence of a user account in the application.

The connector processes data in any application built on any database supported
by a driver that follows the JDBC specification. For the connector to process data

in the database, with which it talks directly, it must have access to a user
account and password that is valid for the application. The user account must



have the privileges to retrieve, insert, update, and delete data from the
application’s database. If you do not already have such an account, you must
create one.

* Verify the character code set of the connected database.

The Java runtime environment within the Java Virtual Machine (JVM) represents
data in the Unicode character code set. Unicode contains encodings for
characters in most known character sets (both single-byte and multibyte).
Because the connector is written in Java, it understands Unicode.

Installing the adapter
The information in this section describes how to install WebSphere Business

Integration Adapters (WBIA).

You install the WBIA product by running a platform-specific executable for the
installer. lists the installer executable for each operating system. The
installer executables are located in the WebSphereBI directory on the product CD.

Table 2. Platform-specific executables for WBIA Installer

Operating system WBIA Installer executable file
Windows setupwin32.exe

AIX setupAIX.bin

Solaris setupsolarisSparc.bin

HP-UX setupHP.bin

You can use the installer executable file to perform the installation in the following
ways:

* You can start the graphical installer as described in [“Invoking the graphicall
[WBIA Installer” on page 9 and then proceed through the installation wizard to
make your selections as described in [“Using the graphical WBIA Installer” on|
[page 10

* You can perform a silent installation as described in [‘Performing a silent]
[installation” on page 18}

Note: These procedures assume that you are installing from a product CD. If you
obtain your software from Passport Advantage, make sure you have
downloaded it. Refer to your Passport Advantage information for those
downloading instructions.

Note: If you are installing the adapters to communicate with InterChange Server,
you must install the broker first. See the installation guide for InterChange
Server on the appropriate platform for information on how to install the
broker.

Important: Make sure you are logged in as the WebSphere business integration
system administrator before you install the adapters. When you install
on a UNIX computer, the permissions of the folders and files that are
created are set based on the permissions of the user account that
performs the installation.
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Important: You must not install WBIA as root. The entry that is added to the
Object Data Manager (ODM) when installing as root prevents you from
using SMIT to uninstall other applications, so you should not install
WBIA as root.

Invoking the graphical WBIA Installer

The graphical WBIA installer presents you with a wizard that allows you to make
choices about the installation of the WBIA product. Although the installer is
Java-based and therefore platform-independent, there are different ways of
invoking the installer for each platform. This section describes the approaches for
both Windows and UNIX computers.

Invoking Installer in a Windows environment
To invoke Installer in a Windows environment, navigate to the WebSphereBI
directory of the product CD and execute setupwin32.exe.

Invoking Installer in a UNIX environment

The WBIA installer in a UNIX environment is invoked through a .bin file specific
to the platform, located in the WebSphereBI directory. [Table 2 on page § provides
the name of the .bin file for each platform.

Follow the steps in one of the following sections to invoke the installer depending
on how you are working with the UNIX computer:

* |“If you are running CDE on the UNIX computer”|

* |“If you are connecting to the UNIX computer through X emulation software”]

If you are running CDE on the UNIX computer: If you are running the Common
Desktop Environment (CDE) and working on the UNIX computer directly then
you can navigate to the WebSphereBI directory of the product CD and double-click
the .bin file specific to the operating system.

You can also navigate to the WebSphereBI directory of the product CD and execute
the .bin file at the command line. The following example shows how to do so on a
Solaris computer:

# ./setupsolarisSparc.bin

If you are connecting to the UNIX computer through X emulation software: If
you are using a Windows computer to connect to the UNIX computer through X
emulation software do the following to invoke the installer:

1. Determine the IP address of the Windows computer that you are using to
connect to the UNIX computer.

You can execute the ipconfig command at the Windows command line
interface to display the IP address of the Windows computer.

2. Set the DISPLAY environment variable on the UNIX computer to the IP address
determined in step

You must be sure to follow the IP address with a colon and the identifier for
the monitor or display on the Windows client computer. If the Windows client
computer only has a single monitor then the display value is 0.0.

The following example shows the DISPLAY environment variable being set to
the single monitor on a Windows computer whose IP address is 9.26.244.30:

DISPLAY=9.26.244.30:0.0
3. Export the DISPLAY environment variable by executing the following command:
export DISPLAY
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4. Start the X emulation client on the Windows computer and connect to the
UNIX computer.

5. Navigate to the WebSphereBI directory of the product CD at the command line
of the X emulation client.

6. Execute the .bin file specific to the operating system. For example, if the UNIX
computer was running AIX then you would execute the following command:

# ./setupAIX.bin

The graphical installer starts on the Windows computer that you are using to
connect to the UNIX computer.

Using the graphical WBIA Installer

Once running, the WBIA Installer prompts you to make your installation choices
and then performs the installation.

When you select an adapter to install, the runtime components and the data
handlers required to support it are automatically selected for installation. However,
if Installer determines that current versions of the runtime components are already
on the system, then they are not installed.

Note: If you click Cancel while the business integration adapters are installing,
some files will still appear in the newly created directory. The number of
files depends on how far the process had progressed before installation was
canceled.

Do the following to proceed through the installer:

1. At the “language selection” prompt, choose the desired language from the
drop-down menu and click OK.

#E18M WebSphere Business Integration Adapt o ]

Select s language to be used for this wizard.

IEninsh 'I
Cancel |

2. At the “Welcome” screen click Next.
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=) s = ]
55 1BM WebSphere Business Integration Adapters Installer Ol x|

LELELLECS software | welcome to the InstaliShield Wizard for IBM WebSphere
Business Integration Adapters 2.3.1

The InstallShield Wizard will install IBM WebSphere Business Integration
Adapters 2.3.1 on your computer.
Ta continue, choose Mext

IBM WebSphere Business Integration Adapters 2.3.1
|IBM Corparation
hitp:fhananaibim.cam

»

el

InstallShield

ek £ Nex cancel |

3. At the “IBM License Acceptance Panel”, click I accept the terms in the license
agreement and then click OK.

E{EIBM websphere Business Integration Adapters Installer

IR software

Flease read the following license agreement carefully.

International Prograrm License Agreement il
Part 1 - General Terms

BY DOWNLOADIMNG, INSTALLING, COPYING, ACCESSING, OR USING THE
PROGRAM YOU AGREE TO THE TERMS OF THIS AGREEMENT. IF YOU ARE
ACCEPTING THESE TERMS ON BEHALF OF ANOTHER PERSON OR A
\ ’ COMPARNY OR OTHER LEGAL ENTITY, YOU REPRESENT AND WARRANT
‘ « |THAT YOU HAVE FULL AUTHORITY TO BIND THAT PERSON, COMPANY, OR
LEGAL ENTITY T THESE TERMS. IF YO DO NOT AGREE TO THESE TERMS,

- DO NOT DOWNLOAD, INSTALL, COPY, ACCESS, OR LUISE THE PROGRAM;
ARD LI

(® | acceptthe terms in the license agreement

" 1do not acceptthe terms in the license agreement

InstallShield

= Back | Cancel |

4. At the “broker selection” screen click the radio button for the type of
integration broker with which the adapters will communicate and then click
Next.
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[Z]

5 18M websphere Business Integration Adapters Installer

WebSphere P " Please selectthe broker type you plan to use with WehSphere Business Integration

Adapters.

=10l x|

Braker :

InstallShield

(® ‘\WehSphere MQ Integrator Broker
" IBM WehSphere Interchange Server
(" wehSphere Application Server

<Back | Nexir || cancel |

5. At the “installation directory” screen, either type the full path of the directory
into which the adapters should be installed, click Browse to select a directory,
or accept the default path, then click Next.

Important: You must specify an installation directory that does not have
spaces in the path.

shows the default adapter installation directories for the different
integration brokers on the different supported platforms.

Table 3. Default adapter installation directories

Broker type

Default Windows
directory

Default UNIX directory

WebSphere MQ Integrator
Broker

C:\WebSphereAdapters

/$HOME/WebSphereAdapters

WebSphere InterChange
Server

C:\IBM\WebSphereICS

/$HOME/IBM/WebSpherelICS

WebSphere Application
Server

C:\WebSphereAdapters

/$HOME/WebSphereAdapters
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Fag) = il
BB 1BM WebSphere Business Integration Adapters Installer Ol x|

Click Mextto install "IBM WebSphere Business Integration Adapters 2.3.1" to this
WebSphere BUiUEI= directory, or click Browse to install to a difierent directony.

Directory Name:
IC:IWebSphereAdapters

Browse |

InstallShield

<Back (" Next cancel |

Important: If your broker is WebSphere InterChange Server then you must
specify the WebSphere InterChange Server product directory at
this screen. If you do not specify the same directory for the
adapter installation as for the broker installation then the adapters
will not be able to run.

6. If you selected WebSphere InterChange Server as your broker in step |11 then
Installer presents an informational screen at this time. Read the information
and then click Next.

=] 2 5 =
£, 18M websphere Business Integration Adapters Installer - O] x|

'F'Iease read the infarmation below.
[ CLE TGN software

Maost adapters in IBM WehSphere Business Integration Adapters require [BM
CrossWarlds InterChange Server 4.1.0 ar later, or IBM WebSphere InterChange
Server 4.2, Some adapters will notwork with [BM CrossWorlds InterChange
Server 4.1.0. Before continuing with this installation, check the adapter user
guides for the adapters you are installing to werify that they run on the version of
InterChange Server that is installed.

=K

InstallShield

= Back | Mext = | Cancel |

7. At the “component selection” screen, enable checkboxes for the adapters and
features you want to install and then click Next.
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5] = -
5 1BM WebSphere Business Integration Adapters Installer - 1O x|

Selectthe compaonents for "IBM WebSphere Business Integration Adapters” you

WebSphere Bl R MR

E Product Installation

B [¥ wehSphere Business Integration Adapter Frarmework
[¥ Runtime Components
|7 Tools

B [¥ webSphere Business Integration Data Handler
[#" Data Handler for EDI
[ Data Handler for ML
[ all Data Handlers

|7 WehSphere Business Integration Adapter Development Kit

=] [7 WehSphere Business Integration Adapters
[7 Ariha Buyer
[ Clarify CRM |

InstallShield

<Back | Cancel |

Different features are available for installation depending on the broker. For
instance, if you chose WebSphere MQ Integrator Broker or WebSphere
Application Server as your broker then the adapter runtime and tools are
available for selection. If you chose WebSphere InterChange Server, though,
these are not available because the tools and runtime are installed as part of
the broker installation.

Different features are also available for installation depending on the
operating system. For example, the tools are only supported in Windows
environments and are therefore only available for selection when you run the
installer on a Windows computer.

©

The “summary” screen lists the features selected for installation, the specified
product directory, and the amount of disk space required. Read the
information to verify it and then click Next.

14  Adapter for JDBC User Guide



[Zoa] = il
55 1BM WebSphere Business Integration Adapters Installer Ol x|

LS software |BM WiehSphere Business Integration Adapters 2.2.1 will be installed inthe ~ —
following location:

CWehSphereAdapters
with the following features:

WehSphere Business Integration Adapter Framewark
Runtime Components
Tools
WebSphere Business Integration Data Handler
Data Handler for EDI
Data Handler for XML
All Data Handlers

for a total size: ’—

272.9 MB |

Installshield

<Back | mMext- | cancel |

9. Do the following depending on which broker you selected during step E}l

* If you selected WebSphere MQ Integrator Broker or WebSphere Application
Server as your broker in step [4f then Installer presents the “MQ Java library
directory” screen.

Either type the directory path to the java\1ib directory of the WebSphere
MQ installation or click Browse to select the directory, then click Next.

E’{EIBM Websphere Business Integration Adapters Installer e 1Ol x|

Select Mext ifthis is the correct location of MQ 5.3 Java Library, or select Browse to
WebSphere EVBUEIE paoint to a different directory.

Directary Mame for IBM ¥WebhSphere MQ 5.3 Java Library:
|C:‘tF‘rugramFiles‘LIBMLW&bSphereMQ\javallib

Brawse |

InstallShield

= Back | Mest= | Cancel |

* If you selected WebSphere InterChange Server as your broker in step
then Installer presents the “InterChange Server name” screen at this time.
Type the name of the InterChange Server instance with which the adapters
will communicate in the InterChange Server Name field and then click
Next.

Important: Be sure to specify the name of the InterChange Server instance
accurately. The server name is case-sensitive and if it is not
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typed correctly then the connectors will not be able to
communicate with the server.

E"EIBM websphere Business Integration Adapters Installer ‘ 1Ol x|

Enter the name of the integration InterChange Server you plan ta use. This name
WCLEL UL software will he used to create the adapter shortcuts.

|

o
\

InterChange Server Mame:
|WICS421

Install=tield

= Back INB}d>I Cancel |

10. If the following are true then Installer next presents the “workbench selection”
screen where you specify how you want the tools required to work with the
integration components installed:

* If you are installing on a Windows computer

* If you selected WebSphere MQ Integrator Broker or WebSphere Application
Server as your integration broker

* If you chose the Tools feature to be installed

* If WebSphere Studio Application Developer Integration Edition version 5.0.1
is installed on the computer

Choose Add System Manager files to an existing Workbench installation if
you want to add the plug-ins to an existing installation of WSADIE 5.0.1. You

will be required to specify the product directory of the existing installation of

WSADIE 5.0.1 at the next Installer screen, as described in step

Important: The plug-ins will not work if there are spaces in the path of the
workbench product directory. If there are spaces in the path of

your existing WSADIE 5.0.1 installation then you must not make
this installation choice.

Choose Install Workbench with System Manager files if you want to install
WebSphere Studio Workbench 2.0.3 and add the plug-ins to that installation.
The workbench is installed in a subdirectory of the adapter installation

directory named Tools\WSWB203 if you make this selection.

Click Next after making your selection.
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(7]

55 1BM Websphere Business Integration Adapters Installer

=10l x|

Systern Manager requires [BM WebSphere Studio YWarkbench. One ar more
WebSphere BV installations of Waorkbench have been found an your machine.

Choose one of the fallowing options:
® Add Systerm Manager files to an existing Workbench installation.

»

(" Install Workbench with System Manager files.

e

nstallShield

= Back |Next= Cancel |

11.

E"T_F;IBM Websphere Business Integration Adapters Installer ) -10] x|

If you were presented with the “workbench selection” screen as described in
step and you chose Add System Manager files to an existing
Workbench installation then Installer next presents the “workbench
installation directory” screen. Type the path to the WSADIE 5.0.1 product
directory or click Browse to select the directory, then click Next.

Important: The plug-ins will not work if there are spaces in the path of the
workbench product directory. If there are spaces in the path of
your existing WSADIE 5.0.1 installation then you must click Back
and select Install Workbench with System Manager files instead.

Enter the directary of the [BM YWebSphere Studio Workhench instance you want ta
WebSphere LRIy i P y

O o

e

I1BM WebSphere Studio Warkbench Directory

|C:1F'rc|grarn FilesiBMiWehSphere Studiol
d Browse |

[ el

[nstall=hield

= Back |Nexl> Cancel |

12. If you are installing on a Windows computer then installer next presents the

“select program folder” screen. Type the name of the program group in which
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shortcuts for the adapters should be created or accept the default program
group and then click Next.

E‘{EIBM VWebSphere Business Integration Adapters Installer = IEI|5|

Program icons will be added to the Program Folder specified helow. You may type
il software a new folder name to specify a different folder.

Select Program Folder
||E|M WehSphere Business Integration Adapters

InstallShield

<Back | s | cancel

13. After Installer finishes successfully, click Finish.

Performing a silent installation

You can perform a silent installation of WBIA, where you provide your installation
choices in a file rather than at the screens of the installation wizard. This is
particularly helpful when you have to perform multiple installations that are
identical.

To perform a silent installation, first create a file with your installation choices as
described in [“Preparing the installation response file”|and then perform the
installation using the file as described in|“Executing the silent installation” on|

Preparing the installation response file

When performing a silent installation, you prepare a response file that contains
your installation choices. IBM provides four response file templates that contain
the options for different combinations of integration broker and platform support.
The response file templates are located in the WebSphereBI directory on the product

CD.  lists the response file templates for each combination.
Table 4. Response files templates
Integration broker and platform Response file template
combination

WebSphere InterChange Server on Windows: | settings_WBIAInstaller_ICS.txt

WebSphere Application Server and settings_WBIAInstaller_WSMQ.txt
WebSphere MQ Integrator Broker on

Windows:

WebSphere InterChange Server on UNIX: settings_WBIAInstaller_ICS_unix.txt
WebSphere Application Server and settings_WBIAInstaller_WSMQ_unix.txt

WebSphere MQ Integrator Broker on UNIX:
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lists the options that can be used during a silent installation. Be sure to
read all the information in the Option values column, as it specifies when
particular options should be commented out and what the broker and platform

compatibilities are.

Table 5. Silent installation options

Option name

Option values

brokerType.brokerSelection

Set to 1 for WebSphere MQ Integrator Broker.
Set to 2 for WebSphere InterChange Server.

Set to 3 for WebSphere Application Server.

setWINICSDest.value

Set to the directory path in which InterChange Server
is installed.

If you leave this option commented, the product
installs to the default directory listed in

This option is only relevant for the WICS broker when
installed on Windows. Make sure it is commented out
when installing for the WMQI or WAS brokers, or
when installing on a UNIX computer.

setWINWMQIDest.value

Set to a valid directory path, without spaces, to specify
the location in which the WBIA product should be
installed.

If you leave this option commented, the product
installs to the default directory listed in

This option is only relevant for WMQI and WAS
brokers when installed on Windows. Make sure it is
commented out when installing for the WICS broker,
or when installing on a UNIX computer.

setUnixICSDest.value

Set to the directory path in which InterChange Server
is installed.

If you leave this option commented, the product
installs to the default directory listed in

This option is only relevant for the WICS broker when
installed on UNIX. Make sure it is commented out
when installing for the WMQI or WAS brokers, or
when installing on a Windows computer.

setUnixWMQIDest.value

Set to a valid directory path, without spaces, to specify
the location in which the WBIA product should be
installed.

If you leave this option commented, the product
installs to the default directory listed in
:

This option is only relevant for WMQI and WAS
brokers when installed on UNIX. Make sure it is
commented out when installing for the WICS broker,
or when installing on a Windows computer.
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Table 5. Silent installation options (continued)

Option name

Option values

-P main_product.active

Set to true to install all of the components available in
the WBIA product.

Set to false to install selected components.

-P f_connectors.active

Set to true to install all adapters.

Set to false to install specified adapters.

-P adaptorFrameWork.active

Set to true for adapters to work with WMQI and WAS
brokers.

Comment out this option when installing for the WICS
broker.

-P WindowEnvSetup.active

Set to true for adapters to work with WMQI and WAS
brokers.

Comment out this option when installing for the WICS
broker or when installing on UNIX.

-P support.active

Set to true for adapters to work with WMQI and WAS
brokers on UNIX.

Comment out this option when installing for the WICS
broker or when installing for the WMQI or WAS
brokers on Windows.

-P supportFileRequirement.active

Set to true for adapters to work with WMQI and WAS
brokers on UNIX.

Comment out this option when installing for the WICS
broker or when installing for the WMQI or WAS
brokers on Windows.

-P frameworkTOOLS.active

Set to true when WMQI is the broker and Windows is
the platform to install the tools used to work with the
installed components.

Set to false if WICS or WAS are the broker, if the
platform is UNIX, or if you do not want to install the
tools.

-P adaptorDevelopmentKit.active

Set to true when WMQI is the broker and Windows is
the platform to install the Adapter Development Kit,
which provides the interfaces necessary to develop
custom adapters.

Set to false if WICS or WAS are the broker, if the
platform is UNIX, or if you do not want to install the
Adapter Development Kit.

20 Adapter for JDBC User Guide




Table 5. Silent installation options (continued)

Option name

Option values

-P cn<adaptervalue>.active

Set to true to install a specific adapter, where
adaptervalue is the value that identifies the adapter.

For example, cnJDBC identifies the Adapter for JDBC.

Refer to the response file templates for the available
adapters and the values associated with them.

Not all adapters are available for all brokers and
platforms.

Refer to the response file templates to determine if a
particular adapter is available for that combination of
broker and platform.

-P dataHandler.active

Set to true to enable installation of data handlers.

-P <datahandlervalue>.active

Set to true to install a specific data handler, where
datahandlervalue is the value that identifies the data
handler.

For example, xmlDataHandler identifies the XML data
handler.

Refer to the response file templates for the available
data handlers and the values associated with them.

Installer evaluates any data handler dependencies for
selected adapters, so you do not have to specify data
handlers to be installed just to satisfy adapter
requirements. You would need to select data handlers
for installation if you plan to use them for adapters
you plan to develop and if the data handlers will not
be installed by default.

-P All1DataHandlers.active

Set to true to install all data handlers.

Set to false to install specified data handlers.

-W mgDirectoryUserInput.mgLibrarylLocation

Set to the path of the java\lib directory within the
WebSphere MQ installation on the computer when
installing for either the WMQI or WAS brokers.

Comment out this option when installing for the WICS
broker.

Comment out this option if you want to use the
default values. On the Windows platform, installer
searches the Windows registry by default and uses the
value it finds there. On the AIX platform, installer uses
the default value /usr/mgm/java/1ib. On the Solaris
and HP-UX platforms, installer uses the default value
/opt/mgm/java/1ib.

-W workbenchChoice.workbenchList

Set to 1 to add the tools plugins to an existing
installation of WebSphere Studio Workbench or
WebSphere Studio Application Developer Integration
Edition.

Set to 2 to install WebSphere Studio Workbench.
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Table 5. Silent installation options (continued)

Option name

Option values

-W workbenchLocation.workbenchLocDirectory

If you specified that WebSphere Studio Workbench be
installed by setting the value of the
workbenchChoice.workbenchList option to 2, then set
this option to the directory in which the workbench
should be installed, for example
C:\WebSphereAdapters\Tools.

-W inputServer.name

Set to the name of the InterChange Server instance
with which the installed adapters will communicate.
The name is case-sensitive and must be specified
accurately or the adapters will not be able to
communicate with the server.

You must make sure this option is not commented and
is set to the proper value when installing adapters to
communicate with the WICS broker. Comment out the
option when installing for WMQI or WAS brokers.

-W inputShortcuts.folder

Set to the name of the program group created for the
WBIA product, for example IBM WebSphere Business
Integration Adapters.

This option is only relevant on the Windows platform.
Comment out this option when installing on UNIX.

-W createReposFile.active

Set to true to create a file that contains the definitions
for the components selected for installation.

Set to false to not create a file containing the
definitions.

The definition files for individual components are still
copied to the repository directory even if you choose
not to create this comprehensive file.

-G replaceExistingResponse

Set to yesToAl1 or yes to replace all files found on the
system that have the same name as those being copied
by the installer.

Set to noToA11 or no to not replace any files found on
the system that have the same name as those being
copied by the installer.

-G replaceNewerResponses

Set to yesToAl11 or yes to replace all files found on the
system that are newer than those being copied by the
installer.

Set to noToAl1 or no to not replace any files found on
the system that are newer than those being copied by
the installer.

-G createDirectoryResponse

Set to yes to create the product directory specified by
the option if it does not already exist.

Set to no to not have the product directory created if it
does not exist.

You must set this option to yes if the specified
directory does not exist for the installation to succeed.

-G removeExistingResponse

This option is not relevant for any broker on any
platform. Comment out this option.
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Table 5. Silent installation options (continued)

Option name

Option values

-G removeModifiedResponse This option is not relevant for any broker on any

platform. Comment out this option.

You can modify one of the response file templates and use it for the silent
installation. In this case you should be sure that any options that are incompatible
with others you require are commented out by placing a hash symbol # in front of
them. Alternatively, you can create a new response file with the options you
require. This approach has the benefit that no unnecessary options or commented
description blocks are present to clutter the response file, making it easier to read
and edit. If you take this latter approach, it is recommended that you copy a
template file and remove the sections and options that are not necessary, rather
than typing the necessary options into a new file.

Executing the silent installation

To execute the silent installation, you run the platform-specific installer executable
at the command line with several options, including the name of the response file
you prepared.

The following example shows how to do so on a Windows computer where the
response file template for the WAS and WMQI integration brokers is used, and
exists in the C:\data directory:

D:\WebSphereBI>setupwin32.exe -silent -options
C:\data\settings WBIAInstaller WSMQ.txt

The following example shows how to do so on an AIX computer where a custom
response file named install.txt was used, and exists in the /home/icsadmin
directory:

# ./setupAIX.bin -silent -options /home/icsadmin/install.txt

Installing additional adapters

To install additional adapters, run the WBIA Installer again. The word (installed)
is displayed in the component selection screen next to all components that have
already been installed on the system.

WBIA directories, files, and environment variables

Installer creates a number of directories, files, and environment variables
depending on the selections you made while running Installer.

WBIA directories and files

After the installation is complete, you can view the file system and its contents.
lists some of the directories you might need to know about. The folders
and files created vary depending on the choices made during the installation and
on the operating system.

Table 6. WebSphere Business Integration Adapter directories

Directory name Contents

jvm231 This directory contains the Java Runtime files.
B Note: If you are upgrading from a previous version of
WBIA, the existing directory name is retained from that
release.
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Table 6. WebSphere Business Integration Adapter directories (continued)

Directory name

Contents

_uninst_WBIA2.3.1

This directory contains files that are required to uninstall
the WebSphere Business Integration Adapters product.

For more information on uninstalling WBIA, see

“Uninstalling WebSphere Business Integration Adapters” on|

page 25l

Note: If you are upgrading from a previous version of
WBIA, the existing directory name is retained from that
release.

bin

This directory contains the executable files and shell scripts
that the business integration adapters use.

connectors

This directory contains files specific to each adapter in the
system. It also contains adapter-specific files that you may
need to install in the application that the adapter supports.

DataHandlers

This directory contains the .jar files for the data handlers.

DevelopmentKits

This directory contains the files needed to develop
connectors.

legal

This directory contains the license files.

1ib

This directory contains shared libraries and .jar files for
the system.

logs

This directory is provided to contain log and trace files.

messages

This directory contains message text files used by the
connectors to generate log and trace messages.

ODA

This directory contains the .jar and .bat files for each
Object Discovery Agent.

repository

This directory contains the connector definition files.

templates

This directory contains sample script files for creating and
clearing WebSphere MQ queues.

If your integration broker is WebSphere MQ Integrator
Broker or WebSphere Application Server, see your broker
implementation guide for more information on using these
scripts.

If your integration broker is WebSphere InterChange Server,
see the installation guide for InterChange Server on the
appropriate platform.

Tools

This directory contains the WSWB203 directory, which in turn
contains the installation of WebSphere Studio Workbench if
you chose to install it.

Environment variables

If you chose WebSphere MQ Integrator Broker or WebSphere Application Server as
your broker, Installer takes the actions described in[Table 7 on page 25| to create and
update environment variables on the computer. These actions are not taken if you
chose WebSphere InterChange Server as your integration broker, because the
environment variables required for that broker are created during installation of

the broker itself.
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Table 7. Actions taken by Installer for environment variables

Environment variable name Installer action

CROSSWORLDS Creates this environment variable to reference
the WBIA product directory, as specified when
using Installer.

MQ_LIB Creates this environment variable to contain the
path to the Java\lib directory within the
WebSphere MQ installation, as specified when
using Installer.

CLASSPATH Adds the following entries:

ProductDir\1ib\rt.jar;
ProductDir\DataHandlers\CwDataHandler.jar;

PATH Adds the following entries:

ProductDir\bin\hotspot;
ProductDir\bin\classic;
ProductDir\bin;

Uninstalling WebSphere Business Integration Adapters

The method for uninstalling WBIA or selected adapters depends on how you
installed the product.

If you installed the WBIA product from CD, follow the directions in
ladapters installed from CD”}

If you installed the WBIA product using Electronic Software Delivery (ESD), follow
the directions in [“Uninstalling adapters installed from ESD” on page 28

Uninstalling adapters installed from CD
You can uninstall adapters that were installed from a CD in the following ways:

* You can start the graphical uninstaller as described in [“Invoking the graphicall
[WBIA Uninstaller”]and then proceed through the uninstallation wizard to make
our selections as described in [“Using the graphical WBIA Uninstaller” onl

* You can perform a silent installation as described in [“Performing a silent|
[uninstallation” on page 27

Important: The WBIA Uninstaller does not remove adapters installed from an ESD
download. For information on removing adapters installed from an
ESD download, see [‘Uninstalling adapters installed from ESD” on|

Invoking the graphical WBIA Uninstaller: Follow the steps in one of the
following sections to invoke the installer depending on the platform on which the
WBIA product is installed:

+ |“To invoke the uninstaller in a Windows environment”]

* [“To invoke the uninstaller in a UNIX environment” on page 26|

To invoke the uninstaller in a Windows environment: Navigate to the
ProductDir/_uninst_WBIAZ2.3.1 directory and execute the WBIA Uninstaller,
uninstaller.exe.
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To invoke the uninstaller in a UNIX environment: Navigate to the
ProductDir/_uninst_WBIA2.3.1 directory and execute the WBIA Uninstaller,
uninstaller.bin.

If you are running the Common Desktop Environment and are working directly on
the UNIX computer then you can double-click the uninstaller.bin file.

If you are using X emulation software to connect to the UNIX computer from a
Windows computer then you must execute the uninstaller.bin file from the
command line, as in the following example:

# ./uninstaller.bin

Using the graphical WBIA Uninstaller: Using the WBIA Uninstaller, do the
following to uninstall either the entire system or selected components:

1. At the language selection prompt, choose the desired language from the
drop-down menu and click OK.

:@EIBM Web5Sphere Business Integration ﬁdap_i;_ s = | Dlﬁl

Select a language to be used for this wizard.

IEninsh VI
Cancel I

2. At the “Welcome” screen click Next.

[Z7n] = - =
B 18M websphere Business Integration Adapters Uninstaller i =] 4|

ekl s SOftware | yyelcome to the InstaliShield Wizard for IBM WebSphere
Business Integration Adapters 2.3.1

The InstallShiald YWizard will uninstall IBM WehSphere Business Integration
Adapters 2.3.1 from your computer.
To continue, choose Mext

J

1BM WehSphere Business Integration Adapters 2.3.1
|IBM Corparation
hitpcihwasa ibim.com

InstallShield

= Back |NE}d’I Cancel |

3. At the “component selection” screen, ensure that the components you want
uninstalled have checkboxes next to them. By default all WBIA product
components are selected for uninstallation; clear the checkbox for any
component you want to leave installed, and then click Next.
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[ ] = = =
55 1BM WebSphere Business Integration Adapters Uninstaller : Ol x|

Selectthe cormponents for "IBM YWebSphere Business Integration Adapters" you
ki bkl SOTtWATe o1 ke to uninstall.

B ¥ Product Uninstallation 1=
Bl [¥ wehSphere Business Integration Adapter Framework

[¥" Runtime Components
B[¥ Tools
B ¥ Tools - WSAD Plugins
¥ Tools - Eclipse Pluging
|7 Tools - WSTools Plugins
B [¥ webSphere Business Integration Data Handler fo
[¥ Data Handler for EDI
[¥" Data Handler for XML
[+ &l Data Handlers
[¥ wehSphere Business Integration Adapter Developrent Kit |

. 1
e

Installshield

<Back (" Next cancel |

4. The “summary” screen lists the components that will be uninstalled and the
product directory from which they will be removed. Read the information to
verify it and then click Next.

(2] = = i
B 18M websphere Business Integration Adapters Uninstaller =10 x|

LS software |BM WWiehSphere Business Integration Adapters 2.2.1 will be uninstalled from the—|
fallowing location:

CWehSphereAdapters

with the fallowing features:

It

WehSphere Business Integration Adapter Framewaork
Runtime Camponents
Taools
WebSphere Business Integration Data Handler
Data Handler for EDI
Data Handler for XML
All Data Handlers
WebSphere Business Integration Adapter Development Kit
WehSphere Business Integration Adapters
Clarify CRM

COM =

C

-
.

|

Install=hield

= Back | Cancel |

5. After Uninstaller finishes successfully, click Finish.

Performing a silent uninstallation: To perform a silent uninstallation, you run the
platform-specific uninstaller executable in the _uninst_WBIAZ2.3.1 directory within
ProductDir at the command line with the -silent option.

The following example shows how to do so on a Windows computer if the WBIA
product is installed in C:\WebSphereAdapters:

C:\WebSphereAdapters\_uninst_WBIA2.3.1>uninstaller.exe -silent
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The following example shows how to do so on an AIX computer:
# ./uninstaller.bin -silent

Note: If you upgraded from a previous version of WBIA, the directory
_uninst_WBIA2.3.1, was not created. The old _uninst_WBIA2.x.x
uninstallation directory is retained but now contains upgraded contents.

Note: Silent uninstallation does not uninstall adapters installed from an ESD. For
information on how to uninstall adapters that were installed from an ESD,
see|“Uninstalling adapters installed from ESD”}

Uninstalling adapters installed from ESD

If you installed a WebSphere Business Integration Adapters adapter using
Electronic Software Delivery (ESD), the uninstaller is in a directory labeled
_uninstXXX , where XXX identifies the adapter it uninstalls. For example, the
uninstaller for the WBIA adapter for JMS is located in a directory named
_uninstJMS. To uninstall an adapter that you downloaded using ESD, do the
following:

1. From the command line, navigate to the appropriate uninstall directory.
2. To launch the uninstaller for an adapter, execute the following command:
java —cp uninstall.jar run

Note: The Java Runtime Environment must be installed to run this command.

Important: To uninstall the entire WebSphere Business Integration Adapters
product, navigate to the ProductDir/_uninst_WBIA2.3.1 and execute
the WBIA Uninstaller named Uninstaller.exe on Windows and
uninstaller.bin on Unix.

Installed file structure

The following subsections describe the installed file structure of the adapter on a
UNIX or Windows system.

Note: Unless otherwise indicated, the remaining sections in this chapter apply to
both UNIX and Windows installations of the connector.

Installing on a UNIX system

For instructions on installing the JDBC adapter on a UNIX system, see
fthe adapter” on page 8}

[Table 8 on page 29 describes the UNIX file structure used by the connector.
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Table 8. Installed UNIX file structure for the connector

Subdirectory of $ProductDir

connectors/JDBC

connectors/JDBC/dependencies

connectors/messages

repository/JDBC
connectors/JDBC/Samples

/1ib
/bin

Description

Contains the connector CWJDBC jar and the
start_JDBC.sh files. The start_JDBC.sh file is a system
startup script for the connector. It is called from the
generic connector manager script. When you click
Install from Connector Configurator (WebSphere MQ
Integrator Broker as the integration broker) or the
Connector Configuration screen of System Manager
(ICS as the integration broker), the installer creates a
customized wrapper for this connector manager
script. When the connector works with ICS, use this
customized wrapper to start and stop the connector.
When the connector works with WebSphere MQ
Integrator Broker, use this customized wrapper only
to start the connector. Use the
mgsiremotestopadapter command to stop the
connector.

Contains the SQL scripts that create the event,
archive, and unique identifier tables.

Contains the JDBCConnector.txt file as well as the
JDBCConnector_II_TT.txt files (message files specific
to a language (I) and a country or territory (17)).
Contains the CN_JDBC.txt file.

Contains README_Samples.txt and sample files for
creating different stored procedures and business
objects.

Contains the WBIA. jar file.

Contains the CWConnEnv.sh file.

For more information on installing the connector component, refer to one of the
following guides, depending on the integration broker you are using;:

* System Installation Guide for UNIX (when ICS is used as the integration broker)

* IBM WebSphere Business Integration Adapters Implementation Guide for WebSphere
MQ Integrator Broker (when WebSphere MQ Integrator Broker is used as the

integration broker)

Installed file structure on a Windows system

For instructions on installing the JDBC adapter on a Windows system, see

[“Installing the adapter” on page 8|Table 9| describes the Windows file structure used

by the connector.

Table 9. Installed Windows file structure for the connector

Subdirectory of %ProductDir%

connectors\JDBC
connectors\JDBC\dependencies

connectors\messages

repository\JDBC
connectors\JDBC\Samples

Description

Contains the connector CWJDBCjar and the start_JDBC.bat
files.

Contains the SQL scripts that create the event, archive, and
unique identifier tables.

Contains the JDBCConnector.txt file as well as the
JDBCConnector_II_TT.txt files (message files specific to a
language (II) and a country or territory (T7)).

Contains the CN_JDBC. txt file.

Contains README_Samples.txt and sample files for
creating different stored procedures and business objects.
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Table 9. Installed Windows file structure for the connector (continued)

Subdirectory of %ProductDir% Description
\1lib Contains the WBIA. jar file.
\bin Contains the CWConnEnv.bat file.

Installer adds an icon for the connector file to the IBM WebSphere Business
Integration Adapters menu. For a fast way to start the connector, create a shortcut
to this file on the desktop.

For more information on installing the connector component, refer to one of the
following guides, depending on the integration broker you are using:
* System Installation Guide for Windows (when ICS is used as the integration broker)

* IBM WebSphere Business Integration Adapters Implementation Guide for WebSphere
MQ Integrator Broker (when WebSphere MQ Integrator Broker is used as the
integration broker)

Enabling the application for the connector

You must set up the event notification mechanism in the database before the
connector can process event delivery. To do this, you must complete the following
tasks:

¢ Create the event and archive tables in the database.

* Install database triggers on the application’s tables to support the required
business objects. It is assumed that you develop your own database triggers.

* Optionally, install a counter table. Perform this step only if you require the
connector to generate a unique ID when creating a business object. For more
information on generating unique IDs, see the
|UID=Cw.u1'dco1 umnname [=UseIfM1'ssing]|parameter.

The sections that follow provide information on creating and configuring the event
and archive tables.

Event and archive tables

The connector uses the event table to queue events for pickup. If you have set the
ArchiveProcessed property to true or to no value, the connector uses the archive
table to store events after updating their status in the event table.

For each event, the connector gets the business object’s name, verb, and key from
the event table. The connector uses this information to retrieve the entire entity
from the application. If the entity was changed after the event was first logged, the
connector gets the initial event and all subsequent changes. In other words, if an
entity is created and updated before the connector gets it from the event table, the
connector gets both data changes in the single retrieval.

The following three outcomes are possible for each event processed by a connector:
* Event was processed successfully
* Event was not processed successfully

* Event was not subscribed to (for subscription information specific to your
integration broker, refer to the broker’s implementation guide)
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If events are not deleted from the event table after the connector picks them up,
they occupy unnecessary space there. However, if they are deleted, all events that
are not processed are lost and you cannot audit the event processing. Therefore, it
is recommended that you also create an archive table and keep the
ArchiveProcessed property set to true. Whenever an event is deleted from the
event table, the connector inserts it into the archive table.

Note: If problems accessing the application database cause the connector to fail
while deleting an event from the event table or inserting an event into the
archive table, the connector returns APPRESPONSETIMEOUT.

Configuring event and archive processing

To configure event and archive processing, you must use configuration properties
to specify the following information:

* The name of the event table (EventTableName). You need not specify a value for
this property if you use the connector only to process business object requests.

* The interval frequency ("Pol11Frequency" on page 111).

* The number of events for each polling interval (Pol1Quantityj.

+ The name of the archive table (ArchiveTableName).

* Whether the connector archives unsubscribed and unprocessed events
(ArchiveProcessed). For subscription information specific to your integration
broker, refer to the broker’s implementation guide.

* The unique ID of the connector, which is important when multiple connectors
poll the same table (ConnectorID).

You can also specify a value for the property to specify the order of

events to be processed. For information on these and other configuration
properties, see|Appendix A, “Standard configuration properties for connectors”, on|
fpage 99and [Table 12 on page 35|

Note: Creation of the event and archive tables is optional. However, if you specify
a value for EventTableName but do not use the connector to poll for events
and do not create an event table, the connector times out. To prevent such
time-out, leave the value of EventTableName as null (as a string).

By default, the name of the event queue table is xworlds_events, and the name of
the archive queue table is xworlds_archive_events.

To use the connector only for request processing, use the -fno option when starting
it and set the value of EventTabTeName to null (as a string).

If the driver being used does not support Java class DatabaseMetaData, and you
want the connector to avoid the checking for the existence of event and archive
tables, disable the CheckForEventTablelnInit by setting its value to false. By
default, it is true. It is recommended that the value not be set to false.

Note: If your site will not archive events into the archive table, set the value of
ArchiveProcessed to false.

SQL scripts for installing the event and archive tables

The scripts to install the event, archive, and unique identifier tables for a DB2
database are:

* event_table_db2.sql
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* event package db2.sql
* archive_table_db2.sql
* uid_table_db2.sql

The scripts to install the event, archive, and unique identifier tables for an Oracle
database are:

* event _table oracle.sql
* event package oracle.sql
* archive_table_oracle.sql
* uid_table oracle.sql

The scripts to install the event, archive, and unique identifier tables for a Microsoft
SQL Server database are:

* event_table mssqlserver.sql
* event_package_mssqlserver.sql
* archive _table _mssqlserver.sql
e uid_table mssqlserver.sql

These files are located in the following directories:

UNIX:
connectors/JDBC/dependencies/

Windows:
connectors\JDBC\dependencies\

Note: These scripts are provided only as a template to assist you in creating the
required tables for the connector. For other databases, please create your
scripts using these as guidelines. The order and data type in the table
columns is very important. Please refer to the|“Event and archive table]

to view the correct order and type.

It is recommended that the DBA or person implementing the connector modify
these scripts to meet specific installation and query optimization requirements. For
example, these scripts do not create indexes on the tables. It is the responsibility of
the person implementing the connector to create indexes to enhance performance
with the query optimizer.

Event and archive table schema
describes the columns in the event and archive tables.

Table 10. Event and archive table schema

Name Description Type Constraint
event_id Internal identifier of the event NUMBER Primary key
connector_id Unique ID of the connector for which the eventis VARCHAR

destined. This value is important when multiple
connectors poll the same table.
object_key Primary key of the business object. The key can be VARCHAR Not null
represented as a name_value pair, or as a set of
keys delimited by a colon or other configurable
delimiter (for example, 1000065:10056:2333). See
the [“EventKeyDel” on page 40|pr0perty for more
information.
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Table 10. Event and archive table schema (continued)

Name Description Type Constraint
object_name Name of the business object VARCHAR Not null
object_verb Verb associated with the event VARCHAR Not null
event_priority Event priority (0 is highest, 1 is lowest), which the NUMBER Not null

connector uses to get events on a priority basis.
The connector does not use this value to lower or
raise priorities.
event_time Date and time the event occurred DATETIME Default current
date/time (for
archive table, actual
event time)

archive_time Date and time the event was archived (applies DATETIME Archive date/time
only to the archive table)
event_status -2 (Error sending event to the integration broker) ~NUMBER Not null

-1 (Error processing event)
0 (Ready for poll)
1 (Sent to the integration broker)
2 (No Subscriptions for the business object)
3 (In Progress). This status is used only in the
event table and not in the archive table.
event_comment Description of the event or error string VARCHAR

Enabling multi-driver support

You can specify the driver by doing the following:
1. Install the driver on your machine.

2. Put all dynamic libraries that the connector requires at runtime in the
connectors/JDBC directory under the product directory.

3. Edit the connector’s start file to include all relevant class pathnames (including
license information if required) in the JDBCDRIVERPATH variable.

On UNIX, the start file is:
$ProductDir/connectors/JDBC/start_JDBC.sh

On Windows, the start file is:
%ProductDir%\connectors\JDBC\start_JDBC.bat
4. Specify a value for the [JDBCDriverClass| configuration property.

Note: For all features that it supports, the connector can operate with any
driver that follows the JDBC 2.0 or above specification. If the driver does
not support a particular feature, the connector does not function
properly. For example, if the driver does not support all method calls
used by JDBCODA, the JDBCODA log indicates the process that the
driver does not support. In such a case, you must use a different driver.

Enabling the custom business object handler class

The connector supports the custom business object handler class, CustomBOH. It
implements the JDBCBOhandlerInterface interface. The syntax of this interface is:
public interface JDBCBOhandlerInterface{

public int doVerbForCustom(CWConnectorBusObj busObj) throws
VerbProcessingFailedException, ConnectionFailureException;
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When you implement the doVerbForCustom method, ensure that it throws but does
not catch the two exceptions. Also set the status and message of each exception
before throwing them.

* VerbProcessingFailedException—Thrown when the operation specified by the
verb fails.

* ConnectionFailureException—Thrown when the connector can not establish a
connection with the application.

To enable the connector to support this business object handler:
* Specify the CustomBOH class name in the verb application-specific information.

The connector obtains the name of the custom business object handler class from
the verb application-specific information. Use the following syntax:

CustomBOH=customBOhandlerClassName

For example, assume the verb application-specific information is specified as
follows:

CustomBOH=JDBCBOhandlerForOverrideSQL

In this case, JDBCBOhandlerForOverrideSQL is the name of the custom business
object handler class.

* Ensure that CustomBOH belongs to com.crossworlds.connectors.JDBC

If the connector finds "CustomBOH=" in the verb application-specific information
and finds the class in the com.crossworlds.connectors.JDBC package, it executes
the custom business object handler. If it does not find CustomBOH, it throws an
error saying that it could not find the class.

Configuring the connector

You must set the connector’s standard and connector-specific configuration
properties before you can run it. Use one of the following tools to set a connector’s
configuration properties:

* Connector Configurator (if ICS is the integration broker)--Access this tool from
the System Manager.

¢ Connector Configurator (if WebSphere MQ Integrator Broker is the integration
broker)--Access this tool from the IBM WebSphere Business Integration Adapter
program folder. For more information about Connector Configurator, see
[Appendix B, “Connector Configurator”, on page 115}

Standard connector properties

Standard configuration properties provide information that all connectors use. See
[Appendix A, “Standard configuration properties for connectors”, on page 99 for
detailed information about these properties.

Important: Because the connector for JDBC supports both the ICS and WebSphere
MQ Integrator Broker integration brokers, configuration properties for
both brokers are relevant to the connector.

In addition, refer to[Table 11 on page 35|for configuration information specific to
the IBM WebSphere Business Integration Adapter for JDBC. The information in this
table supplements the information in the appendix.
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Table 11. Property information specific to this connector

Property Notes

CharacterEncoding This connector does not use the
CharacterEncoding property

Locale Because this connector has been
internationalized, you can change the value
of the Locale property.

Note: If you are using WebSphere MQ
Integrator Broker as your broker, you must
use the same locale for the adapter, the
broker, and any applications.

Note that you must provide a value for the ApplicationName configuration
property before running the connector.

Connector-specific properties

Connector-specific configuration properties provide information needed by the
connector at runtime. Connector-specific properties also provide a way of changing
static information or logic within the connector without having to recode and
rebuild it.

lists the connector-specific configuration properties for the connector. See
the sections that follow for explanations of the properties.

Table 12. Connector-specific configuration properties

Name Possible values Default value Required
[ApplicationPassword| Password for connector user Yes
account
[ApplicationUserName| Name of connector user account Yes
[ArchiveProcessed| true or false true No
[ArchiveTableName| Name of archive queue table xworlds archive events Yes if Archive
- - Processed is true
true or false false No
[CheckforEventTablelnIniy true or false true No
[ChildUpdatePhyDelete] true or false false No
[CloseDBConnection| true or false false No
Unique ID for the connector null No
DatabaseURL Name of the database server Yes
A time pattern String MM/dd/yyyy No
HH:mm:ss
[DriverConnectionProperties| Additional [DBC driver No
connection properties
ventKeyDell Delimiter character or characters gemicolon ) No
for object key column of event
table
ventOrderBy| none, ColumnName [, ColumnName, ...] No
Fixed or Dynamic Fixed No
ventTableName Name of event queue table xworlds events Yes, if polling is

required; null (as
a string) if polling
is not required
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Table 12. Connector-specific configuration properties (continued)

Name Possible values Default value Required
JDBCDriverClass driver classname Yes
[MaximumDatabaseConnections| Number of simultaneous 5 Yes
database connections
SELECT 1 FROM <tablename> No
PollQuantityj Values are 1 to 500 1 No
reserveUIDSeq true or false true No
[RDBMS.initsession| SQL statement that initializes No
every database session
DBMSVendo MSSQLServer, Oracle, Others Yes
eplaceAllSt true or false false No
[ReplaceStrLis A set composed of a single Q,DSQNote: In the No
character, a character connector configuration
delimiter, and the character’s  tool, these characters
substitution string. Also, represent a single
multiple such sets with a quotation mark, followed
termination delimiter between by a comma, followed by
them. two single quotation
marks.
[RetryCountAndInterval| Count, interval in seconds 3,20 No
Schema on which the events No
reside
PBeforePollCalll Name of the stored procedure No
to be executed for each poll
call
trDelimiter The character and termination ,: No
delimiters used in the
ReplaceStrList property
01,2 0 o

[UniqueIDTableName| Name of table used for xworlds uid No
generation of IDs B
true or false false Yes
[UseDefaultsForCreatingChildBOs| true or false false No
[UseDefaultsForRetrieve] true or false false No
ApplicationPassword

Password for the connector’s user account.

There is no default value.

ApplicationUserName
Name of the connector’s user account.

There is no default value.

ArchiveProcessed
Specifies whether the connector archives events for which there are no current

subscriptions.

Set this property to true to cause events to be inserted into the archive table after
they are deleted from the event table.
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Set this property to false to cause the connector not to perform archive processing.
In this case, it does not check the value of the|ArchiveTableName| property. If
ArchiveProcessed is set to false, the connector performs the following behavior:

* If the event is successfully processed, the connector deletes it from the event
table and does not archive it.

* If the connector does not subscribe to the event’s business object, the connector
leaves the event in the event table and changes its event status to Unsubscribed.
For subscription information specific to your integration broker, refer to the
broker’s implementation guide.

* If the business object encounters a problem while being processed, the connector
leaves the event in the event table with event status of Error.

If this property is set to false and the poll quantity is low, the connector appears
to be polling the event table, but it is simply picking up the same events
repeatedly.

If this property has no value, the connector assumes the value to be true. If the
ArchiveTableName property also has no value, the connector assumes the archive
table’s name is xworlds_archive_events.

The default value is true.

ArchiveTableName
Name of archive queue table.

If the ArchiveProcessed property is set to false, it is unnecessary to set a value for
this property.

The default name is xworlds_archive_events.

AutoCommit

This property makes the AutoCommit setting configurable. When set to true, all
transactions are automatically committed. Some databases (such as Sybase) require
AutoCommit to be set to true. If set to false, stored procedures on Sybase to fail.

If the database connection is lost, the connector will attempt to create a new
connection to restart the complete processing as long as AutoCommit is set to false.
If the new connection is invalid, or if AutoCommit is set to true, the connector
returns APPRESPONSETIMEOUT, which results in the termination of the connector.

The default value is false.

CheckforEventTablelnlinit

Setting this connector property to false prevents the connector from checking for
the existence of the event and archive tables during connector initialization. It is
recommended that you always set it to true unless the JDBC driver you are using
does not support the JDBC class DatabaseMetaData.

When the property is set to false, although the connector does not check for the
existence of EventTable and ArchiveTable, the event and archive tables should
always exist because the connector uses them during the initialization process. To
prevent the connector from using the event and archive tables during initialization,
set the property EventTableName to null.

The default value is true.
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ChildUpdatePhyDelete

During an update operation, specifies how the connector handles data represented
by a child business object that is missing from the incoming business object but
exists in the database.

Set this property to true to cause the connector to physically delete the data record
from the database.

Set this property to false to cause the connector to logically delete the data record
from the database by setting the status column to the appropriate value. The
application-specific information obtains the name of the status column and its
value from the StatusColumnValue (SCN) parameter specified in its business-object
level application-specific information. For more information, see
[“Application-specific information at the business-object level” on page 69

Default value is false.

CloseDBConnection

This property makes the closing of the database connection configurable. When set
to true, for every service call request and poll call, the database connection is
closed. Setting this property to true impairs performance and is not advisable.

The default value is false.

ConnectoriD
A unique ID for the connector. This ID is useful to retrieve events for a particular
instance of the connector.

Default value is null.

DatabaseURL

Name of the database server to which the connector should connect.

If you use the WebSphere business integration system branded SQLServer driver,
the recommended URL is:

jdbc:ibm-crossworlds:sqlserver://MachineName : PortNumber;DatabaseName=DBname

— Important
If is set to false, you must set an additional parameter,
SelectMethod: jdbc:ibm-
crossworlds:sqlserver://MachineName :PortNumber ;DatabaseName=DBname;
SelectMethod=cursorBy default, SelectMethod is set to direct. For more
information, see [“AutoCommit” on page 37

You must provide a value for this property in order for the connector to process
successfully.

DateFormat
Specifies the date format that the connector expects to receive and return. This

_:)roEertf supports any format that is based on the syntax as contained in [Table 1

on page 39

[Table 13 on page 39 Defines the time format syntax using a time pattern string. In
this pattern, all ASCII letters are reserved as pattern letters.
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Table 13. Time format syntax

Symbol Meaning Presentation Example
G era designator (Text) AD

y year (Number) 1996

M month in year (Text & Number) July & 07
d day in month (Number) 10

h hour in am/pm(1-12) (Number) 12

H hour in day(0-23) (Number) 0

n minute in hour (Number) 30

. second in minute (Number) 55

s millisecond (Number) 978

E day in week (Text) Tuesday

b day in year (Number) 189

F day of week in month (Number) 2 (2nd Wed in July)
W week in year (Number) 27

W week in month (Number) 2

a am/pm marker (Text) PM

K hour in day(1-24) (Number) 24

K hour in am/pm(0-11) (Number) 0

. time zone (Text) Pacific Standard Time
\ escape for text (Delimiter)

. single quote (Literal) '

Table 14. Examples using the US locale

Format pattern

"yyyy.MM.dd G 'at' hh:mm:ss z"
"EEE, MMM d, ''yy"

"h:mm a"

"hh 'o''clock' a, zzzz"

"K:mm a, z"

"yyyy .MMMMM.dd GGG hh:mm aaa"

Result

1996.07.10 AD at 15:08:56 PDT

Wed, July 10, ‘96
12:08 PM

12 o’clock PM, Pacific Daylight Time

0:00 PM, PST

1996.July.10 AD 12:08 PM

DriverConnectionProperties

Besides the user name and password, a JDBC driver might need additional
properties or information. The DriverConnectionProperties connector property
will take additional properties that a JDBC driver needs, as name-value pairs. The
properties should be specified as follows:

propertyl=valuel[;property2=value2...]

The properties must be given as name value pairs, separated by semi-colons. The
property is separated from its value by an equals sign (with no extra spaces).

For example, assume the JDBC driver needs license information and port number.
The property name it expects for license information is MyLicense and the value is
ab23jk5. The property name it expects for port number is PortNumber and value is
1200. The DriverConnectionProperties should be set to the value
MyLicense=ab23jk5;PortNumber=1200.
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EventKeyDel

Specifies the delimiter when the object_key column of the event table contains
multiple attribute values.

There are two ways to retrieve the business object that has been created, updated,
or deleted in the triggering application.

* The first is to populate the object_key column with values for attributes that are
keys in a business object. Set the EventKeyDel configuration property to a single
character that is not part of the key field. For example, if the delimiter is

" g7

specified as “;”, then the object_key will be as follows: xxx;123

* The second is to populate the object_key column with values for any attribute
in a business object. These values should be represented as name_value pair. The
first delimiter will be for the name_value and the second is for the keys. For
example, if the delimiter is specified as “=;”, then the object_key will be as
follows: CustomerName=xxx;CustomerId=123;

If the delimiter is specified as “=:", then the object_key will be as follows:
CustomerName=xxx:CustomerId=123:

Note: The order that the key values are defined should follow the same order as
the key attributes in a business object.

Important: If you use Date attribute data, avoid using a colon (:) delimiter, because
it may be included in the attribute’s data.

The default value is a semicolon (;), which is based on keys, not name_value pairs.

EventOrderBy
Specifies whether to turn off the ordering of events, or specifies an order of event
processing that is different from the default order.

By default, at each poll the connector pulls only the number of events specified in
its [Po11Quantity] property, and orders event processing by the values in the
levent time[and|event priority|columns of the Event table.

To cause the connector not to order events, set the value of this property to none.

To cause the connector to order by different columns in the Event table, specify the
names of those columns. Separate column names with a comma (,). Specifying a
value for this property overwrites the default value.

There is no default value for this property.

EventQueryType

The EventQueryType property is used to indicate whether the connector should
dynamically generate a query to retrieve events from the event table or use its
built in query. For the dynamically generated query, the connector maps its event
structure to the columns in the event table. The order of the data in the table
columns is very important. Please refer to the [‘Event and archive table schema” on]
to view the correct order.

If the value in the EventQueryType is Fixed (as a string), the default query is
executed. If set to Dynamic (as a string), a new_query is built by getting the column
names from the table that is specified in the [“EventTableName” on page 41|

property.
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The event table column names can change but the order and data type of the
columns must remain the same as specified in the event table creation section.
[“EventOrderBy” on page 40| will be appended to either the default or the
dynamically generated query.

If the EventQueryType property is not added or it contains no value, it is defaulted
to Fixed.

Default value is Fixed (as a string).

EventTableName
Name of event queue table, which is used by the connector’s polling mechanism.

The default name is xworlds_events.

Set this to null (as a string) when polling is turned off for the connector. This
prevents validation of the existence of the event and archive tables.

For a user defined event table, ensure that the event_id maps to one of the
following JDBC types: INTEGER, BIGINT, NUMERIC, VARCHAR.

JDBCDriverClass

Specifies the class name of a driver. To use a particular JDBC driver, specify the
driver’s class name in this configuration property. For example, to specify the
Oracle thin driver, set the value of this property to:
oracle.jdbc.driver.OracleDriver.

For more information, see [“Enabling multi-driver support” on page 33| and
[“UseDefaultsForCreatingChildBOs” on page 45

No default value is provided.

MaximumDatabaseConnections
Specifies the maximum number of simultaneous database connections allowed. At
runtime, the number of open database connections is the sum of this value plus 1.

If the ["PreserveUIDSeq” on page 42| property is set to false, at runtime, the number
of open database connections is the sum of this value plus 2.

The default value is 5.

PingQuery
Specifies the SQL statement or stored procedure that the connector executes to
check database connectivity.

The following is an example of an SQL statement used as a ping query:
SELECT 1 FROM <tablename>

The following is an example of a stored procedure call (sampleSP) used as a ping
query with an Oracle or DB2 database:

call sampleSP( )

Note that stored procedure calls cannot have output parameters. If an input
parameter is required by the database, the input value must be specified as part of
the ping query. For example:

Call checkproc(2)
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There is no default value. For more information, see ["Handling lost database]
fconnections” on page 5/and [“Loss of connection to the application” on page 96

PollQuantity
Number of rows in the database table that the connector retrieves per polling
interval. Allowable values are 1 to 500.

The default value is 1.

PreserveUIDSeq
Specifies whether or not the incoming unique ID sequence will be preserved in the
unique identifier table.

If set to true, the unique ID is not committed until the business object is
successfully processed in the destination application. All other processes
attempting to access the unique identifier table must wait until the transaction is
committed.

If set to false, the unique ID is committed when the business object requests it.
The business object processing and the unique ID processing each have their own
transaction block (internal to the connector). This is only possible if the transaction
relating to the unique identifier table has its own connection.

Note: If this property is not added to the connector configuration, the default
behavior is the same as if this property were added and set to true. Also, if
[“ AutoCommit” on page 37]is set to true, the connector executes the same
behavior as if PreserveUIDSeq is set to false.

If the ['PreserveUIDSeq”| property is set to false, at runtime, the number of open
database connections is the sum of this value plus 2.

The default value is true.

RDBMS.initsession

SQL statement that initializes every session with the database. The connector takes
a query and executes it at startup. There should not be a return value for this
query. The property name is required, but a value is not.

There is no default value.

RDBMSVendor

Specifies which RDBMS the connector uses for special processing. Set the value of
this property to Oracle or MSSQLServer if you are using an Oracle or Microsoft SQL
Server database. If you are using a different database, set the value to the name of
that database, or leave the value blank.

If using a non-default database, ensure that the proper driver is loaded. If this
property is set to Others, the connector determines which database to use by
locating the driver.

A value is required for the connector to process successfully.

No default value is provided.

ReplaceAllStr
Specifies whether the connector replaces all instances of each character identified in
the [ReplaceStrList| property with the substitution string specified in that property.
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The connector evaluates ReplaceAllStr only if the [ESC=[true|false]|parameter of
each attribute’s AppSpecificInfo property does not contain a value. In other words,
if the ESC parameter has been specified, its value takes precedence over the value
set for the ReplaceAl11Str property. To cause the connector to use the value of
ReplaceAl1Str, verify that the ESC parameter has not been specified.

The default value of ReplaceAT1Str is false.

Note: The ESC parameter and the ReplaceAllStr and ReplaceStrList properties
provide support for database escape character functionality (for example,
escaping single quotes). Because the same functionality is also available from
the Prepared Statements provided by the JDBC driver, these properties will
be deprecated in future releases of the connector. The connector currently
supports the use of the JDBC Prepared Statements.

ReplaceStrList

Specifies one or more substitution sets, each composed of an individual character
to be replaced, a character delimiter, and a substitution string. The connector
performs this substitution on an attribute’s value only if a value has been specified
for the [ESC=[true|false]| parameter of the attribute’s AppSpecificInfo property or

for the connector’s [ReplaceA11Str] property.

Note: The ESC parameter and the ReplaceAllStr and ReplaceStrList properties
provide support for database escape character functionality (for example,
escaping single quotes). Because the same functionality is also available from
the Prepared Statements provided by the JDBC driver, these properties will
be deprecated in future releases of the connector. The connector currently
supports the use of the JDBC Prepared Statements.

The syntax for this attribute is:
single_charl,substitution_strl[:single_char2,substitution_str2[:...]]

where:

single_char A character to be replaced.

single_char The substitution string that the connector uses to
replace the character.

single_char The character delimiter, which separates the
character to be replaced from the string that
replaces it. By default, the character delimiter is a
comma (,). You can configure this delimiter b
setting the first delimiter in the|StrDelimite
property.

single_char The termination delimiter, which separates

substitution sets (each of which is composed of the
character to be replaced, a character delimiter, and
the substitution string). By default, the termination
delimiter is a colon (:). You can configure this
delimiter by setting the second delimiter in the
StrDelimiter property.

For example, assume you want to replace a single percent sign (%) with two
percent signs (%%), and a caret (*) with a backslash and a caret (\"). By default,

Chapter 2. Installing and configuring the connector 43



StrDelimiter specifies a comma (,) as the character delimiter, and a colon (:) as the
termination delimiter. If you keep the default delimiters, use the following string
as the value of ReplaceStrList:

0 00 A A
%,%%:™,\

Note: A restriction of the connector configuration tool prevents entering single
quotation marks. Therefore, you must represent a single quotation with the
character Q, and two single quotations with the characters DSQ. In the above
example, if you also want to substitute a single quotation mark (') with two

0

single quotation marks (''), use the following notation: Q,DSQ:%,%%:",\"

RetryCountAndinterval
Specifies the number of attempts and the interval in seconds that the connector
should use when it is unable to lock data while performing an update operation.

Before it performs an update, the connector locks rows related to the update and
attempts to retrieve current data. If the connector cannot lock the rows, it tries
again to get the lock for the count and interval specified in this configuration
property. The connector eventually times out if the lock is not obtainable within
the values specified here.

Specify the value in the format: count, interval in seconds. For example, a value of
3,20 specifies three retries with an interval of 20 seconds in between.

The default is 3,20.

SchemaName

This property limits the search for the event and archive tables within that
particular schema. If this property is not added or if it is left empty, the connector
will search all of the schemas that the user has access to. This SchemaName is also
used when building the queries to access the event and archive tables.

The Oracle Database provides support for schema names. For MSSQL server or
DB2, a schema name can refer to a database owner name; however, refer to the
respective JDBC driver documentation for specific information.

Note: DB2 schema names are case sensitive. You must specify the schema name in
uppercase letters.

No default value is provided.

SPBeforePollCall

This property names the stored procedure that is executed for every poll call. If the
property SPBeforePol1Call has a value (the name of a stored procedure), then at
the start of each poll call, the connector calls the stored procedure, passing it the
values of the connector properties ConnectorID and Pol1Quantity. The procedure
will update Pol1Quantity number of rows, setting the connector-id column to
ConnectorID where status=0 and connector-id is null. This enables load balancing
in the connector.

Note: In the case where a poll call fails prematurely (the database is down, or the
connection is lost), the connector-id remains set. This may result in records
being skipped during polling. It is therefore recommended that periodically,
the connector-id is reset back to null for all records in the event table with a
status of 0.
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StrDelimiter

Specifies the character and termination delimiters for use in the [ReplaceStrList|

property.

* The character delimiter separates the character to be replaced from the string
that replaces it. The character delimiter occupies the first (left-hand) position of
this property’s values and defaults to a comma (,).

* The termination delimiter separates substitution sets (each of which is composed
of the character to be replaced, a character delimiter, and the substitution string).
The termination delimiter occupies the second (right-hand) position of this
property’s values and defaults to a colon (:).

You can specify your own value for either or both of these delimiters. If you do so,
do not specify a space or other character between them.

Default value is a comma followed immediately by a colon (, :)

TimingStats
Allows you to time each verb operation of the connector to look for problems.
Available settings are:

0 (No timing statistics)

1 (Timing displayed at entry and exit of the verb operation for an entire
hierarchical business object).

2 (Timing displayed at entry and exit of each verb operation for each
individual business object in a hierarchical business object).

Timing messages are log messages rather than trace messages. They can be turned
on and off, independent of trace levels.

The default value is 0.

UniquelDTableName

Specifies the table that contains the latest value used for generation of a unique ID.
By default, the table has one column (id). You can customize the table to add a
column for each attribute that requires generation of a UID.

The default value is xworlds_uid.

UseDefaults

If UseDefaults is set to true or is not set, the connector checks whether a valid
value or a default value is provided for each required business object attribute. If a
value is provided, the Create succeeds; otherwise, it fails.

If UseDefaults is set to false, the connector checks only whether a valid value is
provided for each required business object attribute; the Create operation fails if a
valid value is not provided.

The default value is false.

UseDefaultsForCreatingChildBOs

If UseDefaultsForCreatingChildBOs is set to true or is not set, the connector checks
whether a valid value or a default value is provided for each required business
object attribute. If a value is provided, the Create succeeds; otherwise, it fails.
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If UseDefaultsForCreatingChildBOs is set to false, the connector checks only
whether a valid value is provided for each required business object attribute; the
Create operation fails if a valid value is not provided.

UseDefaultsForRetrieve

For polling: If UseDefaultsForRetrieve is not defined and set to true, the default
values will be set in the BO before it is retrieved from the database and dispatched
to the server.

If UseDefaultsForRetrieve is defined and set to false, the default values will not
be set in the BO before it is retrieved from the database and dispatched to the
server.

For request processing: If UseDefaultsForRetrieve is not defined and set to false,
the default values will not be set in the BO before it is retrieved from the database
and dispatched to the server.

If UseDefaultsForRetrieve is defined and set to true, the default values will be set
in the BO before it is retrieved from the database and dispatched to the server.

Starting the connector

For information on starting and stopping a connector, see one of the following
documents, depending on the integration broker you are using;:

* IBM WebSphere Business Integration Adapters Implementation Guide for WebSphere
MQ Integrator Broker (WebSphere MQ Integrator Broker as the integration broker)

* IBM WebSphere InterChange Server System Administration Guide (ICS as the
integration broker)
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Chapter 3. Understanding business objects for the connector

This chapter describes how the connector for JDBC processes business objects and
describes the assumptions the connector makes when retrieving and modifying
data. It contains the following sections:

* [“Business object and attribute naming conventions”]

* |“Business object structure”

» [“Business object verb processing” on page 52|

+ [“Business object attribute properties” on page 66|

« |“Business object application-specific information” on page 68|

You can use this information as a guide to modifying existing business objects or
as suggestions for implementing new ones. For information on the utility that
automates the creation of WebSphere Business Integration Adapter business object
definition files from database tables, see [Chapter 4, “Generating business obiject
[definitions using JDBCODA”, on page 79}

The connector makes assumptions about the structure of its supported business
objects, the relationships between parent and child business objects, the format of
the application-specific information, and the database representation of the
business object. Therefore, when you create or modify a business object that will be
processed by the connector, your modifications must conform to the rules the
connector is designed to follow. If they do not, the connector cannot process new
or modified business objects correctly.

Business object and attribute naming conventions

The name of a business object used by the connector can consist only of
alphanumeric characters or the underscore character. Business object attribute
names also can consist only of alphanumeric characters or the underscore
character.

Business object structure

In most cases, the connector assumes that every individual business object is
represented by one database table or view, and that each simple attribute (that is,
an attribute that represents a single value, such as a String or Integer or Date)
within the object is represented by a column in that table or view. Thus, attributes
within the same individual business object cannot be stored in different database
tables. However, the following situations are possible:

* The database table might have more columns than the corresponding individual
business object has simple attributes (that is, some columns in the database are
not represented in the business object). Include in your design only those
columns needed for the business object processing.

* The individual business object might have more simple attributes than the
corresponding database table has columns (that is, some attributes in the
business object are not represented in the database). The attributes that do not
have a representation in the database either have no application-specific
information or are set with a default value or specify stored procedures.

* The individual business object can represent a view that spans multiple database
tables. The connector can use such a business object when processing Create,
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Retrieve, Update, and Delete events triggered in the application. However, when
processing business object requests, the connector can use such a business object
only for Retrieve requests.

* The individual business object can represent a wrapper object that is used as a
container for unrelated business objects. The wrapper object is not represented
by a database table or view. Wrapper objects may not be used as children of
other objects.

Note: If a business object is based on a stored procedure, each simple attribute
(other than the special SP attributes) may or may not have
application-specific information. For more information, see
[procedures” on page 60}

WebSphere Business Integration Adapter business objects can be flat or
hierarchical. All the attributes of a flat business object are simple and represent a
single value.

A hierarchical business object has attributes that represent a child business object,
an array of child business objects, or a combination of both. In turn, each child
business object can contain a child business object or an array of business objects,
and so on. A single-cardinality relationship occurs when an attribute in a parent
business object represents a single child business object. In this case, the attribute is
of the same type as the child business object.

A multiple-cardinality relationship occurs when an attribute in the parent
business object represents an array of child business objects. In this case, the
attribute is an array of the same type as the child business objects.

Note: The term hierarchical business object refers to a complete business object,
including all the child business objects that it contains at any level. The term
individual business object refers to a single business object, independent of
any child business objects it might contain or that contain it. The term
top-level business object refers to the individual business object at the top of
the hierarchy that does not itself have a parent business object.

The connector supports the following relationships among business objects:

* |"Single-cardinality relationships”]|

* |“Single-cardinality relationships and data without ownership” on page 49

* |"Multiple-cardinality relationships” on page 50|

* |"Single-cardinality relationships that store the relationship in the child” on|
page 51

* |[“Wrapper objects” on page 51|

In each type of cardinality, the relationship between the parent and child business
objects is described by the application-specific information of the key attribute of
the business object storing the relationship. For more information on this
application-specific information, see ["FK=[fk object name.]fk attribute name" on|
lpage 71|in [Table 16 on page 71|

Single-cardinality relationships

Typically, a business object that contains a single-cardinality child business object
has at least two attributes that represent the relationship. The type of one attribute
is the same as the child’s type. The other attribute is a simple attribute that
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contains the child’s primary key as a foreign key in the parent. The parent has as
many foreign-key attributes as the child has primary-key attributes.

Because the foreign keys that establish the relationship are stored in the parent,
each parent can contain only one single-cardinality child of a given type.

illustrates a typical single-cardinality relationship. In the example, fk1 is
the simple attribute that contains the child’s primary key, and child[1] is the
attribute that represents the child business object.

ParentBOName
Verb
Pk
i ChildBOName
child[1] \Verb
: child_pk

Figure 2. Typical single-cardinality relationship

Single-cardinality relationships and data without ownership

Typically, each parent business object owns the data within the child business
object that it contains. For example, if each Customer business object contains a
single Address business object, when a new customer is created, a new row is
inserted into both the customer and the address tables. The new address is unique
to the new customer. Likewise, when deleting a customer from the customer table,
the customer’s address is also deleted from the address table.

However, there are situations where multiple hierarchical business objects contain
the same data, which none of them owns. For example, assume that an Address
business object has a StateProvince[1] attribute that represents the StateProvince
Tookup table with single cardinality. Because the lookup table is rarely
updated and is maintained independently of the address data, creation or
modification of address data does not affect the data in the lookup table. The
connector either finds an existing state or province name or fails. It does not add
or change values in the lookup table.

When multiple business objects contain the same single-cardinality child business
object, the foreign-key attribute in each parent business object must specify the
relationship as NO_OWNERSHIP. When an integration broker sends the connector a
hierarchical business object with a Create, Delete, or Update request, the connector
ignores single-cardinality children contained without ownership. The connector
performs only retrieves on these business objects. If the connector fails to retrieve
such a single-cardinality business object, it returns an error and stops processing.

For information on how to specify the relationship without ownership, see
[“Attributes that represent a single-cardinality child business object” on page 76| For
more information on specifying foreign key relationships, see |”SEeciinng an|
lattribute’s foreign key” on page 72,

Denormalized data and data without ownership

In addition to facilitating use of static lookup tables, containment without
ownership provides another capability: synchronizing normalized and
denormalized data.
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Synchronizing from normalized to denormalized data: Specifying a relationship
as NO_OWNERSHIP allows you to create or change data when you synchronize from a
normalized application to a denormalized one. For example, assume that your
normalized source application stores data in two tables, A and B. Assume further
that your denormalized destination application stores all the data in a single table
such that each entity A redundantly stores B data.

In this example, to synchronize a change in table B data from your source
application to your destination application, you must trigger a table A event
whenever table B data changes. Moreover, because table B data is stored
redundantly in table A, you must send a business object for each row in table A
that contains the changed data from table B.

Synchronizing from denormalized to normalized data: When synchronizing data
from a denormalized source application to a normalized destination application,
the connector does not create, delete, or update data contained without ownership
in the normalized application.

When synchronizing data to a normalized application, the connector ignores all
single-cardinality children contained without ownership. In order to create,
remove, or modify such child data, you must process the data manually.

Multiple-cardinality relationships

Typically, a business object that contains an array of child business objects has only
one attribute that represents the relationship. The type of the attribute is an array
of the same type as the child business objects. In order for a parent to contain more
than one child, the foreign keys that establish the relationship are stored in each
child.

Therefore, each child has at least one simple attribute that contains the parent’s
primary key as a foreign key. The child has as many foreign-key attributes as the
parent has primary key attributes.

Because the foreign keys that establish the relationship are stored in the child, each
parent can have zero or more children.

ﬂlustrates a multiple-cardinality relationship. In the example, parentId is

the simple attribute that contains the parent’s primary key, and child[n] is the
attribute that represents the array of child business objects.
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ParentBOName
Verb
ID=ABC -=
) . ChildBOName
child[n] - ]
. Verb OName
ID
—+ parentlD Name
parent|D D
parentID

Figure 3. Multiple-cardinality business object relationship

Single-cardinality relationships that store the relationship in
the child

Some applications store a single child entity so that the relationship is stored in the
child rather than in the parent. In other words, the child contains a foreign key
whose value is identical to the value stored in the parent’s primary key.

illustrates this special type of single-cardinality relationship.

ParentBOName ChildBOName
Verb Verb

ID=ABC <——|_ ID=12AB

: | parentlD
child[1] .

Figure 4. Single-cardinality business object with relationship stored in the child

Applications use this type of single-cardinality relationship when child data does
not exist independently of its parent and can be accessed only through its parent.
Such child data is never owned by more than one parent, and requires that the
parent and its primary-key value exist before the child and its foreign-key value
can be created.

To accommodate such applications, the connector also supports hierarchical
business objects that contain a child with single cardinality but store the
relationship in the child rather than in the parent.

To specify that a parent business object contains a single-cardinality child in this
special way, when you specify the application-specific information of the attribute
that contains the child, do not include the CONTAINMENT parameter. For more
information, see [“Attributes that represent a single-cardinality child business
fobject” on page 76

Wrapper objects

The wrapper object is a top-level business object that does not correspond to any
database table or view. The wrapper object is denoted by the top-level business
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object property of WRAPPER with a value of true. The wrapper object is a dummy
parent that is used as a container for unrelated children. In processing the wrapper
object, the connector ignores the top-level business object and processes only the
children. The wrapper object may contain N cardinality or N-1 cardinality entities
or both.

A N cardinality entity should have at least one unique attribute marked as a
primary key and at least one attribute marked as a foreign key. This foreign key
will then be added as a primary key in the wrapper object. The entity’s foreign key
will reference the wrapper object’s primary key that was just added.

In the case of a N-1 cardinality entity, the primary key should be marked as both a
primary key and a foreign key, referencing the primary key in the wrapper, which
is the same as the primary key in the N-1 entity.

Business object verb processing

This section describes the following aspects of processing a business object’s verbs:

* |“Verb determination”} which explains how the connector determines the verb to
use for each individual, source business object

+ |“Afterimages and deltas”] which defines the terms and explains how the
connector works with afterimages

* [“Verb processing” on page 53} which explains the steps the connector takes when
creating, retrieving, updating, or deleting a business object

[“SQL statements” on page 60} which explains how the connector uses simple
SQL statements for selecting, updating, retrieving or deleting operations

* [“Stored procedures” on page 60, which explains how the connector uses stored
procedures

* [“Transaction commit and rollback” on page 66, which briefly explains how the
connector uses transaction blocks

Verb determination

A top-level business object and each of its individual child business objects can
contain their own verbs. Therefore, an integration broker can pass a business object
that has different verbs for parent and child business objects to the connector.
When this occurs, the connector uses the verb of the top-level parent business
object to determine how to process the entire business object. For more
information, see [“Verb processing” on page 53|

Afterimages and deltas

An afterimage is the state of a business object after all changes have been made to
it. A delta is a business object used in an update operation that contains only key
values and the data to be changed. Because the connector supports only
afterimages, when it receives a business object for update, the connector assumes
that the business object represents the desired state of the data after update.

Therefore, when an integration broker sends a business object with the Update
verb to the connector, the connector changes the current representation of the
business object in the database so that it exactly matches the source business object.
To do this, the connector changes simple attribute values and adds or removes
child business objects.

52 Adapter for JDBC User Guide



For example, assume the current state of Contract 2345 in the database is as
follows:

Address

Contract

Update

| - b
contract_id=2345 ]
address_data(1) A

phone_data(1)
child_data(n) ———»

O m

Assume further that the integration broker passes the following business object to
the connector:

Address

Phone
Contract

Update

contract_id=2345
address_data(1) F
phone_data(l) ———

child_data(n) ———»

H L I

To process the update, the connector applies the following changes to the database:

* Update the simple attributes in the top-level Contract and Address business
objects

* Create the Phone business object

¢ Update the simple attributes in the child business objects A, B, F and G
* Delete the child business objects C, D and E

* Create the child business objects H, I and ]

Because the connector assumes that each business object it receives from the
integration broker represents an afterimage, it is important to ensure that each
business object sent to such a connector for updating contains valid existing child
business objects. Even if none of a child business object’s simple attributes have
changed, the child business object must be included in the source business object.

There is a way, however, that you can prevent some connectors from deleting
missing child business objects during an update operation. You can use the
application-specific information for the attribute that represents the child or array
of children to instruct the connector to keep child business objects that are not
included in the source business object. To do so, set KEEP RELATIONSHIP to true. For
more information, see[“Specifying an attribute’s foreign key” on page 72}

Verb processing

This section outlines the steps the connector takes when creating, retrieving,
updating, or deleting a business object that it receives from an integration broker.
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The connector processes hierarchical business objects recursively; that is, it
performs the same steps for each child business object until it has processed all
individual business objects.

Note: A top-level business object that is a wrapper supports the create, retrieve,
update and delete verbs. The only difference in processing a wrapper object
is that the wrapper object is not processed, only the objects that it contains
are processed.

Business object comparison

At various points in the processing outlined below, the connector compares two
business objects to see if they are the same. For example, during an update
operation, the connector determines whether a particular business object exists in
an array of business objects. To perform the check, the connector compares the
business object to each business object within the array. For two business objects to
be identical, the following two conditions must be satisfied:

* The type of the business objects being compared must be the same. For example,
a Customer business object is never considered identical to a Contact business
object even if all of their attributes are exactly the same.

* All corresponding key attributes in the two business objects must contain
identical values. If a key attribute is set to CxIgnore in both business objects, the
connector considers them identical. However, if a key attribute is set to CxIgnore
in one business object but not in the other, the business objects are not identical.

Create operations

When creating a business object, the connector returns a status either of VALCHANGE
if the operation was successful (regardless of whether the operation caused
changes to the business object), or FAIL if the operation failed.

The connector performs the following steps when creating a hierarchical business

object:

1. Recursively inserts each single-cardinality child business object contained with
ownership into the database. In other words, the connector creates the child
and all child business objects that the child and its children contain.

If the business object definition specifies that an attribute represents a child
business object with single cardinality and that attribute is empty, the connector
ignores the attribute. However, if the business object definition requires that
attribute to represent a child and it does not, the connector returns an error and
stops processing.

2. Processes each single-cardinality child business object contained without
ownership as follows:

a. Recursively attempts to retrieve the child from the database using the key
values passed in by the integration broker.

b. If the retrieve is unsuccessful, indicating that the child does not currently
exist in the database, the connector returns an error and stops processing. If
the retrieve is successful, the connector recursively updates the child
business object.

Note: For this approach to work correctly when the child business object
already exists in the application database, ensure that primary key
attributes in child business objects are cross-referenced correctly on create
operations. If the child business object does not already exist in the
application database, set the primary key attributes to CxBlank.

3. Inserts the top-level business object in the database as follows:
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a. Sets each of its foreign-key values to the primary-key values of the
corresponding child business object represented with single cardinality.
Because values in child business objects can be set by database sequences or
counters or by the database itself during the creation of the child, this step
ensures that the foreign-key values in the parent are correct before the
connector inserts the parent in the database.

b. Generates a new unique ID value for each attribute that is set automatically
by the database. The name of the database sequence or counter is stored in
the attribute’s application-specific information. If an attribute has an
associated database sequence or counter, the value generated by the
connector overwrites any value passed in by the integration broker. For
more information on specifying a database sequence or counter, see
UID=AUTO| in [“Application-specific information for simple attributes” on|

page 71|

c. Copies the value of an attribute to the value of another attribute as specified
by the CA (CopyAttribute) parameter of the attribute’s application-specific
information. For more information on using the CA parameter, see
[CA=set attr name in[“Application-specific information for simple attributes”|

|or1 page 71|

d. Inserts the top-level business object into the database.

Note: A top-level business object that is a wrapper will not be inserted into the
database.

Processes each of its single-cardinality child business objects that stores the
parent/child relationship in the child, as follows:

a. Sets the foreign-key values in the child to reference the value in the
corresponding primary-key attributes in the parent. Because the parent’s
primary-key values may have been generated during the creation of the
parent, this ensures that the foreign-key values in each child are correct
before the connector inserts the child into the database.

b. Inserts the child into the database.

Processes each of its multiple-cardinality child business objects, as follows:

a. Sets the foreign-key values in each child to reference the value in the
corresponding primary-key attributes in the parent. Because the parent’s
primary-key values may have been generated during the creation of the
parent, this ensures that the foreign-key values in each child are correct
before the connector inserts the child into the database.

b. Inserts each of its multiple-cardinality child business objects into the
database.

Retrieve operations
The connector performs the following steps when retrieving a hierarchical business
object:

1.

2.

Removes all child business objects from the top-level business object that it
received from the integration broker.

Retrieves the top-level business object from the database.
¢ If the retrieval returns 1 row, the connector continues processing.

* If the retrieval returns no rows, indicating that the top-level business object
does not exist in the database, the connector returns BO_DOES_NOT_EXIST.

e If the retrieval returns more than one row, the connector returns FAIL.

Note: A business object can have attributes that do not correspond to any
database column, such as placeholder attributes. During retrieval, the
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connector does not change such attributes in the top-level business
object; they remain set to the values received from the integration broker.
In child business objects, the connector sets such attributes to their
default values during retrieval.

Note: A top-level business object that is a wrapper must contain any attribute
values from the objects at the level immediately below the wrapper
object, which would be necessary to retrieve the objects, including keys
and placeholder attributes. The wrapper object must have all keys and
placeholder attributes populated. Simple attributes in the wrapper object
that will be used as foreign keys in the objects one level below the
wrapper should be marked as keys in the wrapper object.

3. Recursively retrieves all multiple-cardinality child business objects.

Note: The connector does not enforce uniqueness when populating an array of
business objects. It is the database’s responsibility to ensure uniqueness.
If the database returns duplicate child business objects, the connector
returns duplicate children.

4. Recursively retrieves each of the single-cardinality children regardless of
whether the child business object is contained with or without ownership.

Note: All single cardinality child business objects are processed based on
occurrence in the business object and before the parent business object is
processed. Child object ownership and non-ownership do not determine
the processing sequence, but do determine the type of processing.

RetrieveByContent operations

A RetrieveByContent verb is applicable only for the top-level business object,
because the connector performs a retrieval based on attributes only in the top-level
business object.

If a top-level business object uses the RetrieveByContent verb, all of the attributes
(including non-key attributes) that are not null are used as retrieval criteria.

If more than one row is returned, the connector uses the first row as the result row
and returns MULTIPLE_HITS.

Note: A RetrieveByContent verb is not applicable for a top-level business object
that is a wrapper.

Update operations
When updating a business object, the connector returns a status either of VALCHANGE

if the operation was successful (regardless of whether the operation caused
changes to the business object), or FAIL if the operation failed. When working with
an Oracle database, the connector locks data while retrieving it to ensure data
integrity.

The connector performs the following steps when updating a hierarchical business

object:

1. Uses the primary-key values of the source business object to retrieve the
corresponding entity from the database. The retrieved business object is an
accurate representation of the current state of the data in the database.

¢ If the retrieval fails, indicating that the top-level business object does not
exist in the database, the connector returns BO_DOES_NOT_EXIST and the
update fails.
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Note: A top-level business object that is a wrapper does not have to exist in
the database. However, it must contain any attribute values from the
objects at the level immediately below the wrapper object, which
would be necessary to retrieve the objects including keys and
placeholder attributes. The wrapper object must have all keys and
placeholder attributes populated. Simple attributes in the wrapper
object that will be used as foreign keys in the objects one level below
the wrapper should be marked as keys in the wrapper object.

e If the retrieval succeeds, the connector compares the retrieved business object
to the source business object to determine which child business objects
require changes in the database. The connector does not, however, compare
values in the source business object’s simple attributes to those in the
retrieved business object. The connector updates the value of all non-key
simple attributes.

If all the simple attributes in the top-level business object represent keys, the
connector cannot generate an update query for the top-level business object.
In this case, the connector logs a warning and continues to step 2.

2. Recursively updates all single-cardinality children of the top-level business
object.

If the business object definition requires that an attribute represent a child
business object, the child must exist in both the source business object and the
retrieved business object. If it does not, the update fails, and the connector
returns an error.

The connector handles single-cardinality children contained with ownership in
one of the following ways:

¢ If the child is present in both the source and the retrieved business objects,
instead of updating the already existing child in the database, the connector
deletes the existing child and creates the new child.

e If the child is present in the source business object but not in the retrieved
business object, the connector recursively creates it in the database.

* If the child is present in the retrieved business object but not in the source
business object, the connector recursively deletes it from the database. The
type of delete, physical or logical, depends on the value of its
[ChildUpdatePhyDelete| property.

For single-cardinality children contained without ownership, the connector
attempts to retrieve every child from the database that is present in the source
business object. If it successfully retrieves the child, the connector populates the
child business object but does not update it, as single cardinality children
contained without ownership are never modified by the connector.

3. For single-cardinality child business objects that store the relationship in the
parent, sets each foreign-key value in the parent to the value of the primary
key in the corresponding single-cardinality child business object. This step is
necessary because single-cardinality children may have been added to the
database during previous steps, resulting in the generation of new unique IDs.

4. Updates all simple attributes of the retrieved business object except those
whose corresponding attribute in the source business object contain the value
CxIgnore.

Because the business object being updated must be unique, the connector
verifies that only one row is processed as a result. It returns an error if more
than one row is returned.

5. Sets all foreign-key values in each child that stores the parent/child relationship
in the child (both multiple-cardinality and single-cardinality) to the
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primary-key value of its corresponding parent business object. (When ICS is
used as the integration broker, these values have typically been cross-referenced
during data mapping.) However, this step is important to ensure that the
foreign-key values of new children that store the relationship in the child are
correct before the connector updates those children.

6. Processes each multiple-cardinality child of the retrieved business object in one
of the following ways:

e If the child exists in both the source and the retrieved business objects’
arrays, the connector recursively updates it in the database.

* If the child exists in the source array but not in the retrieved business object’s
array, the connector recursively creates it in the database.

e If the child exists in the retrieved business object’s array but not in the source
array, the connector recursively deletes it from the database unless the
application-specific information for the attribute that represents the child in
the parent has KEEP_RELATIONSHIP set to true. In this case, the connector does
not delete the child from the database. For more information, see
[an attribute’s foreign key” on page 72l The type of delete, physical or logical,
depends on the value of its [ChildUpdatePhyDelete| property.

Note: The integration broker must ensure that business objects contained with
multiple cardinality in the source business object are unique (that is, that an
array does not contain two or more copies of the same business object). If
the connector receives duplicates of a business object in a source array, it
processes the business object twice, with possibly unpredictable results.

Delete operations

When deleting a business object, the connector returns a status of SUCCESS if the
operation was successful or FAIL if the operation failed. If the business object does
not exist, the connector throws a warning.

The connector supports logical and physical deletes, depending on the SCN (Status
Column Name) value in the object’s application-specific information. If the SCN
value is defined, the connector performs a logical delete. If the SCN value is not
defined, the connector performs a physical delete.

Physical deletes: The connector performs the following steps when physically
deleting a hierarchical business object:

1. Recursively deletes all single-cardinality child business objects contained with
ownership and recursively deletes all multiple-cardinality child business
objects.

2. Deletes the top-level business object.

Note: A top-level business object that is a wrapper does not have a corresponding
database table, hence it will not be deleted from the database. Any simple
attribute values for a wrapper will be ignored.

When an integration broker sends a hierarchical business object that uses the
Update verb for the top-level business object and the Delete verb for child business
objects, the connector assumes that the business object exactly matches the current
database representation of that data. It is the integration broker’s responsibility to
ensure that this is the case. A problem occurs if the integration broker sends a
business object that does not fully represent the business object to be deleted.

For example, if the source business object contains fewer child business objects
than the object in the database, the connector does not delete the missing business
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objects from the database. Alternatively, if the source business object contains a
child business object that does not exist in the database, a warning is displayed
and the connector continues processing.

For example, illustrates a delete request that the connector processes
successfully. However, the connector does not delete child D from the database,
because it does not exist in the business object it received. This example deletion
results in a dangling business object remaining in the database.

Business object received Current state of business
from collaboration object in database
Contract Contract
Delete Delete
contract_id=2345 contract_id=2345
address_data(1) A address_data(1) A
phone_data(1) e ph.onefdata(1)
child_data(n) B child_data(n) B
¢ c
Dangling child D
business object

Figure 5. Business object deletion with hanging child

Alternatively, illustrates a delete request in which the source has more

child objects than are present in the database. Because the source business object
contains child C and because child C does not exist in the database, the connector
displays a warning and continues processing.

Business Object Received Current State of Business

from Collaboration Object in Database
Contract Contract
Delete Delete
contract_id=2345 contract_id=2345
address_data(1) A address_data(1) A
phone_data(1) _ ph_onefdata(1)
child_data(1) B child_data(n)

C

Figure 6. Deletion of child business object nonexistent in application database

Logical deletes: When logically deleting a business object, the connector performs

the following steps:

1. Issues an UPDATE that sets the business object’s status attribute to the value
specified by the business object’s application-specific information. The
connector ensures that only one database row is updated as a result, and it
returns an error if this is not the case.

2. Recursively logically deletes all single-cardinality children contained with
ownership and all multiple-cardinality children. The connector does not delete
single-cardinality children contained without ownership. It also does not delete
any child not represented in the source business object.
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SQL statements

The connector can use simple SQL statements for select, update, retrieve or delete
operations. The column names for SQL statements are derived from an attribute’s
AppSpecificInfo property. Each query spans one table only, unless posted to a
view.

Stored procedures

A stored procedure is a group of SQL statements that form a logical unit and
perform a particular task. A stored procedure encapsulates a set of operations or
queries for the connector to execute on an object in a database server.

The connector calls stored procedures in the following circumstances:
* Before processing a business object, to perform preparatory operational processes
* After processing a business object, to perform post-operational processes

* To perform a set of operations on a business object, instead of using a simple
INSERT, RETRIEVE, UPDATE, or DELETE statement

When it processes a hierarchical business object, the connector can use a stored
procedure to process the top-level business object or any of its child business
objects. However, each business object or array of business objects must have its
own stored procedure.

Specifying a stored procedure
This section describes the steps you must perform to cause the connector to use a
stored procedure for a business object. It contains the following sections:

+ [“Adding attributes to the business object”]

+ |“Syntax of a stored procedure” on page 61

* [“Examples of stored procedures” on page 62|

* |“Specifying the stored procedure” on page 62|

Adding attributes to the business object: You must add a special kind of
attribute to the business object for each type of stored procedure that the connector
processes. These attributes represent only the stored procedure’s type and the
application-specific information that defines it. These attributes do not use the
application-specific information parameters available for a standard simple
attribute.

Name the attribute according to the type of stored procedure to be used. For
example, to cause the connector to use AfterUpdate and BeforeRetrieve stored
procedures, add the AfterUpdateSP and BeforeRetrieveSP attributes.

The connector recognizes the following business object attribute names:

BeforeCreateSP
AfterCreateSP

CreateSP

BeforeUpdateSP
AfterUpdateSP

UpdateSP

BeforeDeleteSP
AfterDeleteSP

DeleteSP
BeforeRetrieveSP
AfterRetrieveSP
RetrieveSP
BeforeRetrieveByContentSP
AfterRetrieveByContentSP
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RetrieveByContentSP

BeforeRetrieveUpdateSP

AfterRetrieveUpdateSP
RetrieveUpdateSP

Note: Create an attribute only for those stored procedures that you want the
connector to execute. Use the application-specific information or mapping
(only if ICS is used as the integration broker) to specify values for these
attributes before the business object is sent to the connector. The connector
must be restarted to recognize changes to these values for subsequent calls

on a business object.

Syntax of a stored procedure: The syntax for specifying a stored procedure is:

SPN=StoredProcedureName ;RS=true|false[;IP=Attribute_Namel[:Attribute Name2[:...]1]]
[;0P=Attribute Namel| RS[:Attribute Name2| RS[:...1]]
[;10=Attribute_Namel[:Attribute Name2[:...]11]

where:
StoredProcedureName

RS

IP

op

I0

The name of the stored procedure.

Is true if the stored procedure returns a result set
or false if it does not. By default, false. If the
value is true, the CoTumnName property in an
attribute’s application-specific information points to
the appropriate column in the result set. If RS is
part of the output parameter list, then that
particular parameter returns a result set. Only one
result set OUTparameter is supported. If there are
more than one result sets returned as
OUTparameters, only the first result set is returned
and all others are ignored. Currently, this feature is
supported for Oracle 8i and above, stored
procedures that use the Oracle JDBC Driver. For
the stored procedure in the database, the
corresponding parameter should return a
REFCURSORtype.

Input Parameters: The list of business object
attributes whose values the connector should use
as input values when executing the stored
procedure.

Output Parameters: The list of business object
attributes to which the connector should return
values after executing the stored procedure. See RS
for a description of the result set.

InputOutput Parameters: The list of business object
attributes whose values the connector should use

as input values and to which the connector should
return values after executing the stored procedure.

Note: The order of StoredProcedureName, RS, and parameters is important; the
order of parameters among themselves is not important. In other words, it
makes no difference to the connector if the stored procedure groups all
parameters of each type or intersperses the types of parameters.
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When multiple parameters of the same type are grouped together, separate the
values with a colon delimiter; you need not repeat the parameter’s name for each
value. Separate parameters of different types with a semicolon delimiter. When
specifying parameter values, do not put a blank space on either side of the equal

sign (=).

Examples of stored procedures: The following examples use stored procedures
named CustomerInsert and VendorInsert that get values from two input attributes,
and return values to four output attributes. The examples illustrate different
structures for stored procedures.

¢ Parameters of the same type are grouped together (IP, IP, OP, OP, OP, IO):

SPN=CustomerInsert;RS=false;IP=LastName:FirstName;0P=CustomerName:
CustomerID:ErrorStatus:ErrorMessage;10=VendorID

* Parameters of the same type are interspersed (IP, OP, OP, OP, IP, 10, OP):

SPN=VendorInsert;RS=false;IP=LastName;0P=CustomerName:
CustomerID:ErrorStatus;IP=FirstName;I10=VendorID;0P=ErrorMessage

The connector supports only the simple data types supported by the JDBC driver.

Specifying the stored procedure: There are two ways to specify the stored
procedure name and its parameter values:

 Attribute’s AppSpecificInfo property

If the length of the text that specifies the stored procedure is less than or equal
to 4 KiloBytes, you can specify the value in the attribute’s AppSpecificInfo
property. You can use this property to specify the stored procedure regardless of
whether the connector has polled for the business object (that is, the business
object represents an application event) or has received the business object as an
integration broker request.

The following example illustrates specification of the stored procedure in
application-specific information. In this case, the value specified for the
MaxLength property is not important to the stored procedure.

[Attribute]

Name = BeforeCreateSP

Type = String

MaxLength = 15

IsKey = false

IsRequired = false

AppSpecificInfo =SPN=ContactInsert;IP=LastName:FirstName;OP=CustomerName:
CustomerID:ErrorStatus:ErrorMessage

[End]
* Attribute’s value (relevant only if ICS is used as the integration broker)

If the length of the text that specifies the stored procedure is more than 4
KiloBytes, you must use mapping to specify the stored procedure. You can use
mapping to specify the stored procedure only if the business object represents an
integration broker request. In other words, you cannot use an attribute’s value to
specify a stored procedure when the connector is polling for events.

If the text of the stored procedure is longer than 4 KiloBytes and you use
mapping to specify it, remember to expand the value of the MaxLength property
to accommodate the full text.

Note: If a stored procedure that handles a create, update, or delete operation is
executed on a hierarchical business object containing an array of child
business objects, the connector processes each child business object
individually. For example, if the connector executes a BeforeCreate stored
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procedure, it does not process the array as a unit but processes each
member in the array. When it processes a BeforeRetrieve stored procedure,
the connector operates on a single business object. When it processes an
AfterRetrieve stored procedure, the connector operates on all business
objects returned by the retrieval.

Processing business objects using stored procedures or simple

SQL statements
The following sections explain how the connector processes the stored procedures:

“Business object create operations’|

» |“Business object update operations’|

« [“Business object delete operations” on page 64|

» |“Business object retrieve operations” on page 64|

» [“Business object RetrieveByContent operations” on page 65|

» |“Business object Retrieve-for-Update operations” on page 66|

Business object create operations: A Create stored procedure usually returns
values that the connector uses to populate the simple attributes in the top-level
business object. The connector performs the following steps when processing the
Create stored procedures (BeforeCreate, Create, AfterCreate):

1. Checks whether the business object contains a BeforeCreateSP attribute. If it
does, calls the BeforeCreate stored procedure.

2. If the stored procedure returns values through output parameters, uses the
values to set the value of simple attributes in the business object.

3. Creates the single-cardinality child business objects.
4. Sets each of the top-level business object’s foreign key values to the
primary-key value of each single-cardinality child business object.

5. Checks whether the business object contains a CreateSP attribute. If it does,
calls the Create stored procedure to create the top-level business object. If it
does not, builds and executes an INSERT statement to create the top-level
business object.

6. If the Create stored procedure returns values through output parameters, uses
the values to set the value of simple attributes in the business object.

7. Sets the foreign-key value in each multiple-cardinality child to the value of its
parent’s primary-key attribute.

8. Creates the multiple-cardinality child business objects.

9. Checks whether the business object contains an AfterCreateSP attribute. If it
does, calls the AfterCreate stored procedure.

10. If the stored procedure returns values through output parameters, uses the
values to set the values of simple attributes in the business object.

The connector can use values returned in step 10 to change the values of a
business object that it created in steps 3 or 5.

Business object update operations: An Update stored procedure usually returns
values that the connector uses to populate the simple attributes in the top-level
business object. The connector performs the following steps when processing the
Update stored procedures (BeforeUpdate, Update, AfterUpdate):

1. Checks whether the business object contains a BeforeUpdateSP attribute. If it
does, calls the BeforeUpdate stored procedure.
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2. If the BeforeUpdate stored procedure returns values through output
parameters, uses the values to set the value of simple attributes in the
business object.

3. Updates the single-cardinality child business objects.

4. Sets each of the top-level business object’s foreign-key values to the
primary-key value of each child business object contained with single
cardinality.

5. Checks whether the business object contains an UpdateSP attribute. If it does,
calls the Update stored procedure to update the top-level business object. If it
does not, builds and executes an UPDATE statement to update the top-level
business object.

6. If the Update stored procedure returns values through output parameters, uses
the values to set the value of simple attributes in the business object.

7. Sets foreign-key values in the multiple-cardinality children to reference the
value in the corresponding primary-key attributes in the parent.
8. Updates the multiple-cardinality child business objects.

9. Checks whether the business object contains an AfterUpdateSP attribute. If it
does, calls the AfterUpdate stored procedure.

10. If the stored procedure returns values through output parameters, uses the
values to set the value of simple attributes in the business object.

Business object delete operations: A Delete stored procedure does not return
values to the connector. The connector performs the following steps when
processing the Delete stored procedures (BeforeDelete, Delete, AfterDelete):

1. Checks whether the business object contains a BeforeDeleteSP attribute. If it
does, calls the BeforeDelete stored procedure.

2. Deletes the single-cardinality child business objects.
3. Deletes the multiple-cardinality child business objects.

4. Checks whether the business object contains a DeleteSP attribute. If it does,
calls the Delete stored procedure to delete the top-level business object. If it
does not, builds and executes a DELETE statement.

5. Checks whether the business object contains an AfterDeleteSP attribute. If it
does, calls the AfterDelete stored procedure.

Business object retrieve operations: For simple RETRIEVE operations, stored
procedures can be used for top-level business object, single cardinality children, as
well as multiple cardinality children. The order of the procedures is as follows:

e BeforeRetrieve
* Retrieve
e AfterRetrieve

The connector creates a temporary object to retrieve a single cardinality child
business object or a multiple cardinality child business object. The connector
applies the BeforeRetrieve stored procedure to the temporary business object. The
AfterRetrieve stored procedure is applied to each of the child objects retrieved for
the container.

The connector executes the AfterRetrieve stored procedure after it executes a

Retrieve query generated dynamically from the business object meta-data or
stored procedure on the business object.
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According to the JDBC specification there are three types of StoredProcedure calls
as follows:

e {call <spName>(?,?,?)}
* {call <spName>}
e {?= call <spName>(?,2,7)}

The connector supports the first two types. It will process the ResultSet that is
returned from StoredProcedure.

In the stored procedure syntax, if RS=true, the result set from the stored procedure
is processed. If RS=false, the result set is not processed. By default the value of RS
is false. After the result set values are processed, the stored procedure output
variables are processed. If RS=true, multiple cardinality children cannot specify the
output variables in the related stored procedure.

Note: Result set processing is supported only for Retrieve verb operations and for
RetrieveSP only.

Processing result set returned from retrieve stored procedure (RetrieveSP)::
ResultSetMetaData is obtained for the result set returned from the stored
procedure. Values of all the columns in the result set are obtained and set on the
corresponding attribute of the business object. The ColumnName property of an
attribute’s application-specific information should contain the ResultSet column
name to match the attribute to the column.

For single cardinality objects, the corresponding result set should consist of only
one row. If multiple rows are returned in the result set, an error is reported.

For multiple cardinality children, multiple rows can be returned through the result
set. For each row returned, a new object is created and added to the container. The
container is then added to the parent object at the required attribute index.

Business object RetrieveByContent operations: For simple RetrieveByContent
operations, stored procedures can be used only for the top-level business object
and its single-cardinality children; that is, they cannot be used to return a result set
or multiple rows. The order of the procedures is as follows:

* BeforeRetrieveByContent
* RetrieveByContent
* AfterRetrieveByContent

The connector creates a temporary object to retrieve a single cardinality child
business object or a multiple cardinality child business object. For multiple
cardinality business objects, the connector applies the BeforeRetrieveByContent
stored procedure to the temporary business object. The AfterRetrieveByContent
stored procedure is applied to each of the child objects retrieved for the container.

The connector executes the AfterRetrieveByContent stored procedure after it
executes a RetrieveByContent query generated dynamically from the business
object meta-data or stored procedure on the business object. In this case, even
though the retrieval of a hierarchical business object also retrieves its child
business objects, the connector executes the AfterRetrieveByContent stored
procedure on every business object present in the array.
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Business object Retrieve-for-Update operations: The following stored procedures
are called on the top-level business object and retrieve all child business objects in
the same way as the simple Retrieve.

The order of the procedures is as follows:
e BeforeRetrieveUpdate

* RetrieveUpdate

e AfterRetrievelUpdate

These stored procedures perform the same operations as BeforeRetrieve and
AfterRetrieve. They have distinguishing names so that you can create separate
attributes to cause the connector to perform both BeforeRetrieve and
BeforeRetrieveUpdate operations, as well as AfterRetrieve and
AfterRetrieveUpdate operations.

The connector creates a temporary object to retrieve a single cardinality child
business object or a multiple cardinality child business object. For multiple
cardinality business objects, the connector applies the BeforeRetrieveUpdate stored
procedure to the temporary business object. The AfterRetrieveUpdate stored
procedure is applied to each of the child objects retrieved for the container.

The connector executes the AfterRetrieveUpdate stored procedure after it executes
a RETRIEVE query generated dynamically from the business object meta-data or
stored procedure on the business object. In this case, even though the retrieval of a
hierarchical business object also retrieves its child business objects, the connector
executes the AfterRetrieveUpdate stored procedure on every business object
present in the array.

Transaction commit and rollback

Whenever the connector receives a business object for processing, it begins a
transaction block. All SQL statements that the connector executes while processing
that business object are encapsulated within the transaction block. When the
connector finishes processing the business object, it commits the transaction block
if the processing was successful, or rolls back the transaction if it encountered an
error.

Business object attribute properties

Business object architecture defines various properties that apply to attributes. This
section describes how the connector interprets several of these properties and
describes how to set them when modifying a business object.

Name property

Each business object attribute must have a unique name.

Type property
Each business object attribute must have a type, such as Integer, String, or the
type of a child business object. When the connector encounters an attribute of type
Date, Long Text, or String, the connector wraps the value in quotation marks and
handles the value as character data.
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Cardinality property

Each business object attribute that represents a child or array of child business
objects has the value of 1 or n, respectively, in this attribute. All attributes that
represent child business objects also have a ContainedObjectVersion property
(which specifies the child’s version number) and a ReTationship property (which
specifies the value Containment).

Max length property

If the attribute is of type String, this property specifies the maximum length
allowed for the attribute’s value.

Key property

At least one simple attribute in each business object must be specified as the key.
To define an attribute as a key, set this property to Yes. If the business object
attribute is of type String, it is recommended that the data type in the database is
of type Varchar instead of char.

Note: The connector does not support specifying an attribute that represents a
child business object or an array of child business objects as a key attribute.

If the key property is set to true for a simple attribute, the connector adds that
attribute to the WHERE clause of SELECT, UPDATE, RETRIEVE, and DELETE SQL
statements that it generates while processing the business object.

If the key property is set to true for an attribute in a child that stores the
parent/child relationship in the child (both multiple-cardinality and
single-cardinality), the connector uses the parent’s primary keys in the WHERE clause
of the SELECT statement, and it does not use the Key property. For information on
specifying the name of business object attributes whose values are used to set the
child’s foreign-key attributes, see [“Application-specific information at the attribute|
llevel” on page 70

Foreign key property

The connector uses this property to determine whether an attribute is a foreign
key.

Required property

The Required property specifies whether an attribute must contain a value.

If this property is specified for an attribute that represents a single-cardinality child
business object, the connector requires the parent business object to contain a child
business object for this attribute.

When the connector receives a business object with a Create request, the connector
causes the Create operation to fail if both of the following conditions are true:

* The business object does not have a valid value or a default value for a required
attribute.

* Application-specific information does not specify that the connector generate the
unique ID.

When the connector receives a business object with a Retrieve request and the
business object does not have a valid value or a default value for a required

attribute, the connector causes the retrieval operation to fail.
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The connector does not use this property for attributes that contain an array of
child business objects.

Note: If the key attribute uses a sequence or counter or is populated by the

database (UID=AUTO), it should not be marked as Required.

AppSpecificlnfo

For information on this property, see |[“Application-specific information at the]
lattribute level” on page 70|

Default value property

This property specifies a default value that the connector uses to populate a simple
attribute if it is not populated with a value from the database table. The connector
does not evaluate this property for attributes that represent a child business object
or an array of child business objects.

The connector evaluates this property only if the UseDefaults configuration
property is set to true. For more information, see [Table 12 on page 35|

Special attribute value

Simple attributes in business objects can have the special value, CxIgnore. When it
receives a business object from the integration broker, the connector ignores all
attributes with a value of CxIgnore. It is as if those attributes were invisible to the
connector.

When the connector retrieves data from the database and the SELECT statement
returns a null value for an attribute, the connector sets the value of that attribute
to CxIgnore by default. If a value has been specified for the UNVL parameter of the
attribute’s application-specific information, the connector uses that value to
represent the null.

Because the connector requires every business object to have at least one
primary-key attribute, developers should ensure that WebSphere Business
Integration Adapter business objects passed to the connector have at least one
primary key that is not set to CxIgnore. The only exception to this requirement is a
business object whose primary key is to be generated by the connector using a
counter or sequence, or is generated by the database.

When the connector inserts data into the database and a business object attribute
has no value specified, it uses the value specified by the attribute’s UseNul1Value
property. For more information about UseNul1Value, see [UNVL=value|in [Table 16 on|
I' &

Business object application-specific information

Application-specific information in business object definitions provides the
connector with application-dependent instructions on how to process business
objects. The connector parses the application-specific information from the
attributes or verb of a business object or from the business object itself to generate
queries for create, update, retrieve, and delete operations.

The connector stores some of the business object’s application-specific information
in cache and uses this information to build queries for all the verbs.
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If you extend or modify an application-specific business object, you must make
sure that the application-specific information in the business object definition
matches the syntax that the connector expects.

This section provides information on the object-level, attribute, and verb
application-specific information format for business objects supported by the
connector.

provides an overview of the functionality available in business object
application-specific information.

Table 15. Overview of application-specific information in supported business objects

Scope of application-specific
information Functionality
Entire business object Specifies:

¢ The name of the corresponding database table.

* Defines the column whose value the connector uses in the
WHERE clause to perform a logical (or soft) delete.

* That the top-level business object is a wrapper.

Simple attributes Specifies:

* The database column name for an attribute.

* The foreign key relationship between an attribute in the
current business object and a parent or child business
object.

¢ Automatic generation of unique identifier values.

* The name of another attribute within the same business

object whose value the connector must use to set the value
of the current attribute.

* Whether to use the current attribute when sorting a
retrieval.

* The value to use when the value of the current attribute is
null.

e String substitution behavior.

* Whether to use the LIKE operator or = operator when
comparing strings.

* The value to use as the wildcard position when the LIKE
operator is used.

Attributes that contain a child Specifies whether a single-cardinality child is owned by the
or an array of child business parent. Specifies whether the connector deletes child data

objects during an update operation if the data is not represented in
the source business object.
Business object verb Used only for the Retrieve verb, this text specifies the

attributes to be included in the WHERE clause for a retrieval.
You can also specify operators and attribute values.

The following sections discuss this functionality in more detail.

Application-specific information at the business-object level
Application-specific information at the business-object level allows you to:
* Specify the name of the corresponding database table.
¢ Provide the information necessary to perform a physical or logical delete.
* Specify that the top-level business object is a wrapper object.
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At the business-object level, application-specific information format consists of
parameters separated by colon (:) or semicolon (;) delimiters:

TN=TableName; SCN=StatusColumnName:StatusValue

where TableName identifies the database table, StatusColumnName is the name of the
database column used to perform logical deletes, and StatusValue is the value that
signifies that a business object is inactive or deleted.

For example, assume that a Customer business object has the following value
specified for its business object application-specific information:

TN=CUSTOMER; SCN=CUSTSTATUS:DELETED

Assume also that the connector receives a request to delete the customer. Such a
value causes the connector to issue the following SQL statement:

UPDATE CUSTOMER SET CUSTSTATUS = 'DELETED' WHERE CUSTOMER_ID = 2345

If the SCN parameter is not included or no value is specified for it, the connector
physically deletes the business object from the database. In other words, if the
business object with the Delete verb includes the SCN parameter in its
application-specific information, the connector performs a logical delete. If the
business object with the Delete verb does not include the SCN parameter in its
application-specific information, the connector performs a physical delete.

Both update and delete operations may use the value of the SCN property:

* When performing an update, the connector uses the value of its
[ChildUpdatePhyDelete] property to determine whether to physically or logically
delete missing child data. If logically deleting the child data, it uses the value of
its SCN parameter to obtain the name of the status column and the text of the
status value. For more information, see [“Update operations” on page 56

* When performing a delete, the connector uses the value of its SCN parameter to
determine whether to physically or logically delete the entire business object. If
the SCN parameter contains a value, the connector performs a logical delete. If
the SCN parameter does not contain a value, the connector performs a physical
delete. For more information, see [‘Delete operations” on page 58|

At the business-object level, application-specific information may be used to
specify a wrapper:
WRAPPER=true|false

If the wrapper parameter is set to true, the top-level business object is a wrapper
object. The wrapper object is not represented by a database table or view. A
wrapper is used as a container for unrelated business objects. The connector
ignores the top-level object and processes only the children. The wrapper object
may contain N cardinality or N-1 cardinality entities or both.

Application-specific information at the attribute level

The application-specific information for attributes differs depending on whether
the attribute is a simple attribute or an attribute that represents a child or an array
of child business objects. The application-specific information for an attribute that
represents a child also differs depending on whether the parent/child relationship
is stored in the child or in the parent. For information on application-specific
information for attributes that represent a child or array of child business objects,
see [“Specifying an attribute’s foreign key” on page 72
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Application-specific information for simple attributes

For simple attributes, application-specific information format consists of eleven
name-value parameters, each of which includes the parameter name and its value.
Each parameter set is separated from the next by a colon (:) delimiter.

The format of attribute application-specific information is shown below. Square
brackets ([ ]) surround an optional parameter. A vertical bar (|) separates the
members of a set of options. Reserve the colon as a delimiter.

CN=col_name: [FK=[fk_object_name.]fk_attribute_name] :

[UID=[AUTO|uid _name| schema_name.uid_name[=UseIfMissing] |CW.uidcolumnname
[=UseIfMissing]]]:

[CA=set attr_name| ..set_attr name]:[0B=[ASC|DESC]]:[UNVL=value]:
[ESC=true|false]: [FIXEDCHAR=true|false]:
[BYTEARRAY=true|false]:[USE_LIKE=true|false:

[WILDCARD POSITION=non-negative number|NONE|BEGIN|END|BOTH]]:

[CLOB=true]

The only required parameter for a simple attribute that you want the connector to
process is the column name. For example, to specify only the column name, use
the following format:

CN=customer_id

able 1¢ describes each name-value parameter.

Table 16. Name-value parameters in attribute application-specific information

Parameter Description
CN=col name The name of the database column for this attribute.

FK=[fk object name.lfk attribute name  1he value of this property depends on whether the parent/child
B B B B relationship is stored in the parent business object or the child If an
attribute is not a foreign key, do not include this parameter in the
application-specific information. For more information, see
lan attribute’s foreign key” on page 72
UID=AUTO The connector uses this parameter to generate the unique ID for the
o . business object. If an attribute does not require generation of a unique
UID=uid_name| schema_name.uid_name D d elude thi o th lication-soecific inf )
[=UseIfMissing] , do not include this parameter in t ? aPp ication: spea 1C I orm.atlon.
See the _ property description for details on preserving
UID=CW.uidcolumnname [=UseIfMissing] the unique ID during business object processing. For more information,
see|“Generating a business object’s unique identifier” on page 75
Note: CW is a keyword used to represent the type of UID and does not
represent the tablename.
CA=set_attr name| ..set_attr_name If set_attr_name is set to the name of another attribute within the
- - - - current individual business object, the connector uses the value of the
specified attribute to set the value of this attribute before it adds the
business object to the database during a Create operation. The value of
set_attr_name cannot reference an attribute in a child business object,
but it can reference an attribute in the parent business object if there if
set_attr_nameis preceded by the two periods. If you do not include this
parameter in the application-specific information, the connector uses the
value of the current attribute without copying the attribute’s value (CA)
from another attribute.
0B=[ASC|DESC] If a value is specified for this parameter and the attribute is in a child
business object, the connector uses the value of the attribute in the ORDER
BY clause of retrieval queries. The connector can retrieve child business
objects in ascending order or descending order. Use ASC to specify
retrieval in ascending order. Use DESC to specify retrieval in descending
order. If you do not include this parameter in the application-specific
information, the connector does not use this attribute when specifying
retrieval order.
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Table 16. Name-value parameters in attribute application-specific information (continued)

Parameter

UNVL=value

ESC=[true|false]

FIXEDCHAR=true|false

BYTEARRAY=true|false

USE_LIKE=true|false

WILDCARD_POSITION=non-negative
number | NONE |BEGIN| END|BOTH

CLOB=true

Description

Specifies the value the connector uses to represent a null when it
retrieves a business object with null-valued attributes. If you do not
include this parameter in the application-specific information, the
connector inserts a CxIgnore for the attribute’s value.

Determines whether the connector replaces all instances of each
character identified in the property with the substitution
strings also specified in the ReplaceStrList property. If this parameter
does not contain a value, the connector uses the value of the
property to make this determination.

Note: The ESC parameter and the ReplaceAllStr and ReplaceStrList
properties provide support for database escape character functionality
(for example, escaping single quotes). Because the same functionality is
also available from the Prepared Statements provided by the JDBC
driver, these properties will be deprecated in future releases of the
connector. The connector currently supports the use of the JDBC
Prepared Statements.

Specifies whether the attribute is of fixed length when the columns in
the table are of type CHAR, not VARCHAR. For example, if a particular
attribute is linked to a column that is of type CHAR, the connector
expects FIXEDCHAR in length; for the application specific information of
that attribute specify FIXEDCHAR=true. Ensure that the MaxLength
property of the attribute is of the CHAR length, which is specified in the
database. By default, FIXEDCHAR=false.

If BYTEARRAY=true, the connector will read and write binary data to the
database and will send that data as a string to ICS or WebSphere MQ
Integrator Broker. BYTEARRAY=false is the default. For more information,
see [“Working with binary data” on page 77

Specifies whether the connector compares strings using the = operator
or the LIKE operator. If USE_LIKE is set to true, wildcard queries can be
performed by setting WILDCARD_POSITION. If USE_LIKE is set to false, the
=operator will be used.

If USE_LIKE is true, the WILDCARD_POSITION is used to specify the position
that is the wildcard. This value can be any non-negative number, NONE,
BEGIN, END, or BOTH. For example, using BEGIN will place the wildcard
character in the first position of the string (%string). Using END will place
the wildcard character in the last position of the string (string%). Using
BOTH will place wildcard characters in both the first and last position in
the string (%string%).

Only applicable for String Attribute Type. Specifies that the database
column that corresponds to this attribute is a CLOBdatatype.

Note: If none of the application-specific information in any of a business object’s
attributes cause the connector to build or execute a query, the connector logs
a warning and continues operating. It does not throw an exception or return

a failure.

Specifying an attribute’s foreign key: The value of this property depends on
whether the parent/child relationship is stored in the parent business object or the

child:

* Stored in the parent—set the value to include both the type of the child business
object and the name of the attribute in the child to be used as the foreign key.

* In the child—set the value to include only the name of the attribute in the
parent to be used as the foreign key.
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If the value of fk_object_name does not match the type of the child business object,
and the value of fk_attribute_name does not match the name of the attribute in
the parent or child (as applicable), the connector cannot process this attribute as a
foreign key. The case of the business object’s name and the attribute’s name is
significant.

For example, assume that the Customer business object contains the Addr[1]
attribute, which represents the Address child business object, and the AID attribute,
which stores the primary key of the child business object as a foreign key. In this
case, the application-specific information of the parent’s foreign key attribute must
contain the type of the child business object (Address) as well as the name of its
primary key attribute (ID). In this example, the application-specific information of
the AID attribute would include FK=Address.ID.

Naming a foreign key attribute: Multiple parent business objects can contain the
same child business object, regardless of whether the child is stored with single
cardinality or multiple cardinality, and regardless of whether the parent/child
relationship is stored on the parent or on the child. However, all parent business
objects that store the parent/child relationship must use identically named
attributes to contain the child’s primary key. Moreover, all child business objects
that store the parent/child relationship must use identically named attributes to
contain the parent’s primary key. illustrates these relationships.

Customer ShippingData Contact
verb e Verb
- PR — .
e e T I po=oer
Addr{1] . Reg[1]
Ship[1] ORGSIn]
ORGS[) _Organizaton | -
: verb nization
ID
| |:.>arentID anization
parentlD b
Address . m
T ParentID erb
> ID=AB12 | : —ID-DE56
SPID SPID
StateProv[1] .StateProv[1 ]
; StateProvince i

Verb
ID

A

Figure 7. Example of relationships among business objects

illustrates the following relationships:

¢ The ORGS[n] attribute of Customer ABC and Contact DEF represents an array of
Organization business objects. The foreign key value for each business object in
the array of Organizations corresponds to the primary key value in the ID
attribute in the Customer and Contact business objects. In this case, each
business object in the array is contained by multiple parents.
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The application-specific information for the ORGS attribute might be:
KEEP_RELATIONSHIP=true

For more information on the KEEP_RELATIONSHIP parameter, see
“ Application-specific information for attributes that represent children” on|

[page 7@

The application-specific information for the parentID attribute of each child in
the array of Organizations contains the name of the column in the database that
corresponds to the current attribute, and specifies the current attribute’s foreign
key by containing the name of the parent’s primary key attribute; for example:

CN=0RG_ID:FK=ID

Note: For multiple business objects to contain the same child (where the
parent/child relationship is stored in the child), all parent business objects
must use an identically named attribute to contain the foreign key for the
child. The foreign key parameter of that child’s application-specific
information identifies only the attribute’s name and not the type of the
parent business object. The connector assumes that the direct parent is the
owner of each child.

¢ The Addr[1] attribute of Customer represents the Address business object with
ownership. The AID attribute of Customer identifies the primary key of the
Address business object as a foreign key in the parent. In this case, the parent’s
foreign key attribute must contain the type of the child business object as well as
the name of its primary key attribute. The single-cardinality child, Address, is
contained by only one parent.

The application-specific information for the Addr attribute is:
CONTAINMENT=0WNERSHIP

The application-specific information for the AID attribute contains the name of
the column in the database that corresponds to the current attribute, and
specifies the current attribute’s foreign key by containing the type of the child
business object and the name of its primary key attribute; for example:

CN=FK_AD:FK=Address.ID

The application-specific information for the child’s primary-key attribute is
CN=pk

e The StateProv[1] attributes of the Address and Region business objects represent
the StateProvince business object without ownership. The SPID attributes of the
Address and Region business objects contain the type of the child business
object (StateProvince) and the name of its primary key attribute, which serve as
the parent’s foreign key. The same single-cardinality child, StateProvince, is
contained by multiple parents.

The application-specific information for the SPID attribute is:
CONTAINMENT=NO_OWNERSHIP

For more information on the CONTAINMENT parameter, see
“ Application-specific information for attributes that represent children” on|

[page 7@

The application-specific information for the Address SPID attribute contains the
name of the column in the database that corresponds to the current attribute,
and specifies the current attribute’s foreign key by containing the type of the
child business object and the name of its primary key attribute; for example:
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CN=FK_SP:FK=StateProvince.ID

The application-specific information for the child’s primary key attribute is:
CN=SP_ID

Note: For multiple business objects (that store the parent/child relationship in
the parent) to contain the same child, all child business objects must use
an identically named attribute to contain the foreign key for the parent.

e The Ship[1] attribute of Customer represents a ShippingData business object that
contains the customer’s shipping information. The ID attribute of Customer
functions as the foreign key for the shipping data. In this case, because
ShippingData cannot exist independently of its parent and is created only after
its parent is created, the parent/child relationship is stored in the child.

The application-specific information for the child’s parentID attribute contains
the name of the column in the database that corresponds to the current attribute,
and specifies the current attribute’s foreign key by containing the name of its
parent’s primary key attribute; for example:

CN=SD_ID:FK=1ID

Generating a business object’s unique identifier: The connector uses the UID
parameter to generate the unique ID for the business object. The connector
generates unique IDs by using sequences (as Oracle does), or counters (which are
structured as tables), and then issues the INSERT statement.

Microsoft SQL Server does not require that the ID be passed in an INSERT
statement. Instead, it generates the ID at the time of creation. After successful
creation of the business object, the connector can retrieve and use this value.

The connector uses a sequence or counter to generate the ID value and then issues
the INSERT statement:

» If UID = AUTO, the database generates the ID and the connector must retrieve it.
This setting is only available for MicroSoft SQL Server databases.

e If UID = uid_name, the value of uid_name provides the name of the Oracle
sequence that the connector uses to generate a unique ID for the attribute. After
the connector fetches the sequence value, it populates the key attribute and
issues the INSERT statement. This syntax is currently used only for Oracle
databases.

e If UID = uid_name=UselfMissing and if the value of the attribute is not CxIgnore,
the connector uses the attribute’s value rather than generating a unique ID. The
=UselfMissing parameter cannot contain blanks and is case-insensitive. This
option is available only for Oracle databases.

 If UID=CW.uidcolumnname, the connector uses a counter table to generate a unique
ID for the attribute. The table, whose name is configurable, is created with a
single column named id. You can customize the table to add a column for each
attribute that requires generation of a UID. Use the uidcolumnname parameter to
specify the name of the column for the connector to use when generating the
unique ID. Note that the connector supports only the numeric data type for
columns that require generation of a UID.

For information on configuring the table’s name, see [UniqueIDTableName|. The
scripts for installing this table are:

\connectors\JDBC\dependencies\uid_table_oracle.sql

\connectors\JDBC\dependencies\uid_table_mssqlserver.sql
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o If UID=CW.uidcolumnname=UselfMissing and if the value of the attribute is not
CxIgnore, the connector uses the attribute’s value rather than generating a
unique ID. The =UseIfMissing parameter cannot contain blanks and is
case-insensitive.

See the [“PreserveUIDSeq” on page 42| property for information on preserving the
unique ID sequence during processing.

Application-specific information for attributes that represent
children

Attributes that represent a single-cardinality child business object can specify
whether the child is owned by the parent or shared among multiple parents.

Attributes that represent a single-cardinality child or an array of child business
objects can specify the connector’s behavior when updating the parent and a
subset of the children.

Attributes that represent a single-cardinality child business object: The format
of the application-specific information for attributes that represent a
single-cardinality child business object is:

CONTAINMENT= [OWNERSHIP|NO_OWNERSHIP]

Set CONTAINMENT to OWNERSHIP to represent a single-cardinality relationship where
the parent owns the child business object. Set CONTAINMENT to NO_OWNERSHIP to
represent a single-cardinality relationship where the parent shares the child
business object. Do not include the CONTAINMENT parameter when you represent a
single-cardinality relationship that stores the relationship in the child rather than in
the parent.

For more information, see ['Single-cardinality relationships and data without]
ownership” on page 49| and |“Single-cardinality relationships that store the|
relationship in the child” on page 51|

Attributes that represent a child that stores the parent’s key: For Update
operations on an array of business objects that store the parent/child relationship
in the child, there is a special value for the attribute that represents the child: you
can set KEEP_RELATIONSHIP to true to prevent the connector from deleting existing
child data that is not represented in the source business object.

For example, assume an existing contract is associated with an existing site, such
as New York. Assume further that the connector receives a request to update a
Contract business object that contains a single child business object that associates
San Francisco as the site. If KEEP_RELATIONSHIP evaluates to true for the attribute
that represents the site data, the connector updates the contract to add its
association with San Francisco and does not delete its association with New York.

However, if KEEP_RELATIONSHIP evaluates to false, the connector deletes all
existing child data that is not contained in the source business object. In such a

case, the contract is associated only with San Francisco.

The format for this application-specific information is:
KEEP_RELATIONSHIP=[true|false]

Case is ignored in checking for this application-specific information.
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Working with binary data: If BYTEARRAY=true, the connector will read and write
binary data to the database. Since there is no support for binary data in the current
version of the WebSphere business integration system, the binary data is converted
to a String and then sent to the integration broker. The format of this string is a
hexadecimal number with 2 characters per byte. For example, if the binary data in
the database is 3 bytes with the (decimal) values (1, 65, 255), the string will be
"0141ff".

Application-specific information format for verbs

The connector uses verb application-specific information for the Retrieve and
RetrieveByContent verbs. This text allows you to specify the attributes to be
included in the WHERE clause for a retrieval. You can also specify operators and
attribute values.

The syntax for application-specific information for the Retrieve and
RetrieveByContent verbs is shown below:

[condition_variable conditional_operator @ [...]:[..lattribute_name [, ...]]

where:

condition variable The name of the database column.

conditonal_operator The operator supported by the database, for example =,
- >, OR, AND, and IN (valuel, value?).

@ A variable that is substituted with the value retrieved

by getAttrValue(attribute_name). The substitution is
positional; that is, the connector substitutes the first @
with the value of the first attribute_name variable
specified after the : delimiter.
The attribute specified in the attribute_name variable
belongs to the immediate parent business object; if this
value is missing, the attribute belongs in the current
business object.

attribute name The name of the attribute whose value the connector

- substitutes for @.

To understand the syntax of this property, assume that an Item business object has
an item_id attribute whose value is XY45 and a Color attribute whose value is
RED. Assume further that you specify the Retrieve verb’s AppSpecificInfo
property as:

Color="RED'

The above application-specific information value causes the connector to build the
following WHERE clause for a retrieval:

where item_id=XY45 and Color = 'RED'

For a more complicated example, assume that the Customer business object has a
customer_id attribute whose value is 1234 and a creation_date attribute whose
value is 01/01/90. Assume also that this business object’s parent has a quantity
attribute whose value is 20.

Assume further that you specify the Retrieve verb’s AppSpecificInfo property as:

creation_date > @ OR quantity = @ AND customer_status IN
('GOLD', 'PLATINUM') : creation_date, ..quantity
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The above application-specific information value causes the connector to build the
following WHERE clause for a retrieval:

where customer_id=1234 and creation_date > '01/01/90'
OR quantity = 20 AND customer_status IN ('GOLD', 'PLATINUM')

The connector gets the date value ('01/01/90") from the creation_date attribute in
the current business object. It gets the quantity value (20) from the quantity
attribute in the parent business object (as indicated by ..quantity in the
application-specific information.

After the connector parses the application-specific information for the Retrieve
verb, it adds the text to the WHERE clause of the RETRIEVE statement that it
constructs from the business object’s primary or foreign keys. The connector adds
the leading AND to the WHERE clause. The value of the application-specific
information must be valid SQL syntax. In the case of RetrieveByContent, the
application-specific information is added to the WHERE clause of the RETRIEVE
statement that it constructs from the business object’s attributes that have their
values populated.

The WHERE clause can also refer to placeholder attributes instead of the actual
attributes in the parent business object. These placeholders do not have any
application-specific information. An attribute can be a placeholder if it satisfies one
of the following conditions for its ASI:

1. Simple attribute with ASI=null or "'
2. Simple attribute with AST=PH=TRUE

For example: An Order business object contains a multiple cardinality line item
business object, and retrieval of only specific line items is needed. This retrieval
can be handled through a placeholder attribute in the Order business object. This
placeholder is required in the parent object because the child objects are all pruned.
The placeholder attribute can be populated at runtime by the integration broker
with a list of the specific line items, separated by a comma (,).

For this example, you would add the following information to the WHERE clause
for the retrieve verb on the child line item business object:

Tine_item_id in(@,@,@):..placeholderl,..placeholder2,..placeholder3

Where 1ine_item_id in is the ID in the child business object, placeholder is the
attribute in the parent. If placeholder contains the values 12,13,14 the query
would select the following from the WHERE clause:

Tine_item_id in(12,13,14)
Where SELECT:..FROM:..WHERE x in (1,2,3) is a standard database SQL syntax.

In the RetrieveByContent verb, if the length of the WHERE clause is 0, the
connector will use the application-specific information in the WHERE clause of the
RETRIEVE statement. With this feature, the user can send a business object with no
attribute values populated and specify verb application-specific information for
RetrieveByContent, and the connector will build the WHERE clause based on what
was specified in the verb application-specific information alone.
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Chapter 4. Generating business object definitions using
JDBCODA

This chapter describes JDBCODA, an object discovery agent (ODA), which
generates business object definitions for the connector for JDBC. Because the
connector works with objects that are table-based or view-based, JDBCODA uses

database tables and views to discover business object requirements specific to its
JDBC data source.

Note: Familiarity with database concepts and JDBC drivers (for configuration
purposes) can aid in understanding how JDBCODA operates.

This chapter contains the following sections:

« |“Installation and usage”]

+ |[“Using JDBCODA in business object designer” on page 82|

+ [“Contents of the generated definition” on page 87|

+ |“Sample business object definition file” on page 90|

+ |“Inserting attributes that contain child business objects” on page 91|

* [“Adding information to the business object definition” on page 91]

Installation and usage

This section discusses the following:

* |“Installing JDBCODA”]

+ |“Before using JDBCODA” on page 80|

+ |“Launching JDBCODA” on page 81|

* [“Running multiple instances of JDBCODA” on page 81|

* |"Working with error and trace message files” on page 81|

Installing JDBCODA

To install JDBCODA, use the Installer for IBM WebSphere Business Integration
Adapter. Follow the instructions in the System Installation Guide for UNIX or for
Windows. When the installation is complete, the following files are installed in the
directory on your system where you have installed the product:

e ODA\JDBC\JDBCODA. jar
* ODA\messages\JDBCODAAgent.txt

* ODA\messages\JDBCODAAgent_[1_TT.txt (message files specific to a language (II)
and a country or territory (TT).

» ODA\JDBC\start_JDBCODA.bat (Windows only)
* ODA/JDBC/start_JDBCODA.sh (UNIX only)

* bin\CWODAEnv.bat (Windows only)

* bin/CWODAEnv.sh (UNIX only)

Note: Except as otherwise noted, this document uses backslashes (\) as the
convention for directory paths. For UNIX installations, substitute slashes (/)
for backslashes. All product pathnames are relative to the directory where
the product is installed on your system.
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Before using JDBCODA
Before you can run JDBCODA, you must:

¢ Install the appropriate JDBC driver.

Important: JDBCODA can connect to any database using a JDBC driver that

supports JDBC 2.0 or above.

* Because ]DBCODA generates business object names and attribute names from
the names of corresponding database tables and columns, and because business
object names and attribute names must be in ISO Latin-1, verify that the
appropriate database components have Latin-1 names. If they do not, you have
the following choices:

— Create the business object definition manually in Business Object Designer.

— Edit the definition generated by JDBCODA so that all business object names
and attribute names are in Latin-1.

. Oien for editing the shell or batch file and configure the values described in

Table 1

Table 17. Shell and batch file configuration variables

Variable

Explanation

Example

AGENTNAME

Name of the ODA

UNIX: AGENTNAME=JDBCODA

Windows: set AGENTNAME=JDBCODA

AGENT

Name of the ODA’s
jar file

UNIX:
AGENT=$CROSSWORLDS/0DA/JDBC/JDBCODA. jar

Windows: set AGENT=
%CROSSWORLDS%\ODA\JDBC\JDBCODA. jar

DRIVERPATH

Path of JDBC driver
library; JDBCODA
uses the driver classes
to establish a
connection to a
specified database

UNIX: DRIVERPATH=$CROSSWORLDS/1ib/ \
xwutil.jar:$CROSSWORLDS/1ib/ \
xwbase.jar:$CROSSWORLDS/1ib/ \
xwsqlserver.jar:$CROSSWORLDS/1ib/ \
spy/1ib/spy.jar

Windows: set DRIVERPATH=%CROSSWORLDS%\ /
Tib\xwutil.jar;%CROSSWORLDS%\1ib\ /
xwhase.jar;%CROSSWORLDS%\11b\ /
xwsqlserver.jar;%CROSSWORLDS%\1ib\ /
spy\1ib\spy.jar

DRIVERLIB

Path of the native
libraries used by the
JDBC driver

UNIX:DRIVERLIB=$CROSSWORLDS/bin/db2jdbc.d11

Windows:
DRIVERLIB=%CROSSWORLDS%\bin\db2jdbc.d11

After installing the JDBC driver and setting configuration values in the shell or
batch file, you must do the following to generate business objects:

1. Launch the ODA.
2. Launch Business Object Designer.

3. Follow a six-step process in Business Object Designer to configure and run the

ODA.

The following sections describe these steps in detail.
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Launching JDBCODA

You can launch the JDBCODA with the startup script appropriate for your
operating system.

UNIX:
start_JDBCODA.sh

Windows:
start_JDBCODA.bat

You configure and run JDBCODA using Business Object Designer. Business Object
Designer locates each ODA by the name specified in the AGENTNAME variable of each
script or batch file. The default ODA name for this connector is JDBCODA.

Running multiple instances of JDBCODA

It is recommended that you change the name of the ODA when you run multiple
instances of it. To create additional uniquely named instances of JDBCODA:

* Create a separate script or batch file for each instance.
* Specify a unique name in the AGENTNAME variable of each script or batch file.

It is recommended that you prefix each name with the name of the host machine
when you run ODA instances on different machines.

[Figure 8 on page 83| illustrates the window in Business Object Designer from which
] g
you select the ODA to run.

Working with error and trace message files

Error and trace message files (the default is JDBCODAAgent.txt) are located in
\ODA\messages\, which is under the product directory. These files use the following
naming convention:

AgentNameAgent.txt

If you create multiple instances of the ODA script or batch file and provide a
unique name for each represented ODA, you can have a message file for each
ODA instance. Alternatively, you can have differently named ODAs use the same
message file. There are two ways to specify a valid message file:

* If you change the name of an ODA and do not create a message file for it, you
must change the name of the message file in Business Object Designer as part of
ODA configuration. Business Object Designer provides a name for the message
file but does not actually create the file. If the file displayed as part of ODA
configuration does not exist, change the value to point to an existing file.

* You can copy the existing message file for a specific ODA, and modify it as
required. Business Object Designer assumes you name each file according to the
naming convention. For example, if the AGENTNAME variable specifies
JDBCODAL, the tool assumes that the name of the associated message file is
JDBCODA1Agent.txt. Therefore, when Business Object Designer provides the
filename for verification as part of ODA configuration, the filename is based on
the ODA name. Verify that the default message file is named correctly, and
correct it as necessary.

Chapter 4. Generating business object definitions using JDBCODA 81



Important: Failing to correctly specify the message file’s name when you configure
the ODA causes it to run without messages. For more information on
specifying the message file name, see [“Configure initialization|
[properties” on page 83}

During the configuration process, you specify:
* The name of the file into which JDBCODA writes error and trace information

* The level of tracing, which ranges from 0 to 5.

describes these values.

Table 18. Tracing levels

Trace level Description

Logs all errors

Traces all entering and exiting messages for method

Traces the ODA’s properties and their values

Traces details of all spawned threads

0
1
2
3 Traces the names of all business objects
4
5

* Indicates the ODA initialization values for all of its properties * Traces a
detailed status of each thread that JDBCODA spawned * Traces the
business object definition dump

For information on where you configure these values, seel”Conﬁgure initializationl
[properties” on page 83

Using JDBCODA in business object designer

This section describes how to use JDBCODA in Business Object Designer to
generate business object definitions. For information on launching Business Object
Designer, see the Business Object Development Guide.

After you launch an ODA, you must launch Business Object Designer to configure
and run it. There are six steps in Business Object Designer to generate a business
object definition using an ODA. Business Object Designer provides a wizard that
guides you through each of these steps.

After starting the ODA, do the following to start the wizard:
1. Open Business Object Designer.
2. From the File menu, select the New Using ODA... submenu.

Business Object Designer displays the first window in the wizard, named Select
Agent. [Figure 8 on page 83|illustrates this window.

To select, configure, and run the ODA, follow these steps:
. |“Select the ODA” on page 83|
. |"Configure initialization properties” on page 83|

—_

. |“Expanding nodes and selecting tables and views” on page 85|

2
3
4. [“Confirming database object selections” on page 85|
5

“Generating definitions” on page 86 and, optionally, [“Providing additionall
information” on page 86|

2]

. |"Saving definitions” on page 87|
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Select the ODA

ﬂlustrates the first dialog box in Business Object Designer’s six-step
wizard. From this window, select the ODA to run.

Business Object Wizard - Step 1 of b - Select Agent M= B3
If you have Visibroker Object Located agents:
Activation Daemon installed, press
the Find Agents button to locate JDBCOda
ODK agents. If agents display in the PeapleSoft0da
""Located agents" list, select one. Siebel0dal

If you do nat have Visibroker 0AD
installed or no agents could be found,
enter the agent's name in the
“Bgent's name' below.

Click "Mest" ta continue.

Agent's name:

< Hack HEsts Cancel

Figure 8. Selecting the ODA

To select the ODA:

1. Click the Find Agents button to display all registered or currently running
ODAs in the Located agents field.

Note: If Business Object Designer does not locate your desired ODA, check the
setup of the ODA.

2. Select the desired ODA from the displayed list.

Business Object Designer displays your selection in the Agent’s name field.

Configure initialization properties

The first time Business Object Designer communicates with JDBCODA, it prompts
you to enter a set of initialization properties as shown in You can save
these properties in a named profile so that you do not need to re-enter them each
time you use JDBCODA. For information on specifying an ODA profile, see the
Business Object Development Guide.
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Business Object Wizard - Step 2 of 6 - Configure Agent

— Prafiles
Current profile: || hd I
Save | New | Eemove |
Property Value Type Description
1 |Useriame String Uger MName to Log irto the databas
2  |Password String Password to Log into the database
3 |Databaselrl String The URL to connect to the databas
4  |DatabaseDriver String The driver to use to connect to the
5 |DefautBOPrefi String The default prefix for the generate
E |TraceFileMame [JDBCODAtracetxt  |String Mame of the trace file,
7 |Tracelevel 3 Integer Trace level for the agent.
8 |MessageFile |JDBCODAAgenti:t |String Path to the message file
4] | 2l

< Back I Mext > I Cancel |

Figure 9. Configuring agent initialization properties

Configure the JDBCODA properties described in [Table 19

Table 19. JDBCODA properties

Row

number Property name
1 UserName

2 Password

3 DatabaseUr]

4 DatabaseDriver
5 DefaultBOPrefix
6 TraceFileName

Tracelevel

MessageFile

Property type
String

String
String
String

String

String

Integer

String

Description

Name of the user with authorization to connect to the
database

Password of the user with authorization to connect to the
database

URL that enables a connection to the database. For
example: jdbc:oracle:thin:@MACHINENAME: 1521 : SIDNAME
Name of the driver used to establish the connection. For
example: oracle.jdbc.driver.OracleDriver

Text that is prepended to the name of the business object
to make it unique. You can change this later, if required,
when Business Object Designer prompts you for business
object properties. For more information, see |"Providin§|
ladditional information” on page 86}

File into which J]DBCODA writes trace information. If the
file does not exist, JDBCODA creates it in the \ODA\JDBC
directory. If the file already exists, JDBCODA appends to
it. JDBCODA names the file according to the naming
convention. For example, if the agent is named JDBCODA, it
generates a trace file named JDBCODAtrace.txt. Use this
property to specify a different name for this file.

Level of tracing enabled for JDBCODA

Name of the error and message file. JDBCODA displays
the filename according to the naming convention. For
example, if the agent is named JDBCODA, the value of the
message file property displays as

JDBCODAAgent. txt.Important: The error and message file
must be located in the \ODA\messages directory. Use this
property to verify or specify an existing file.
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— Important
Correct the name of the message file if the default value displayed in
Business Object Designer represents a non-existent file. If the name is not
correct when you move forward from this dialog box, Business Object
Designer displays an error message in the window from which the ODA was
launched. This message does not popup in Business Object Designer. Failing
to specify a valid message file causes the ODA to run without messages.

Expanding nodes and selecting tables and views

After you configure all initialization properties for JDBCODA, Business Object
Designer connects to the specified database and displays a tree with all the schema
names in the database. These names, which are presented as nodes in the tree, are

expandable. Click on them to display all the tables and views in each schema.

gure 10|illustrates this dialog box with some schema expanded.

Business Object Wizard - Step 3 of 6 - Select Source HE E3
Fram the tree below, select the source nodes from which the Designer will generate Business
Objects. Click "Mext" to continue.

MName Description e
CIOSEWH
=l dho
= Tables Table
- CxAStateBusObijs Table
- CxCStateBusObjs Table
~ CxTransBlobs Table
- dtproperties Table
- jdbc_test_addresses Table
- jdbe_test_customers Table
- jdbec_test_phone Table
- jdbc_test_type Table fe
- xworlds_archive_events Table
- yworlds_events Table
- Yigws Wigw e
4] | LI'J
< Back I Mext > I Cancel I

Figure 10. Tree of Schema with Expanded Nodes

To identify all the database objects that store data for the generated business object
definition, select all the required tables and views, and click Next. For information
on how to filter the objects returned, see the Business Object Development Guide.

Confirming database object selections

After you identify all the database objects to be associated with the generated

business object definition, Business Object Designer displays the dialog box with
only the selected tables and views. illustrates this dialog box.
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Business Object Wizard - Step 4 of 6 - Confirm source nodes for busine___ [IE

Business objects are about to be generated uzing the source nodes summarized below.
Click "Mext"" to start generating the objects or click "Back" to change your selection.

MName Description

-t dbo Schema

=1 T ables Table
- jdbc_test_customers Table
| | ¥
< Back I Mext > I Cancel |

Figure 11. Confirming Selection of Database Objects

This window provides the following options:
e To confirm the selection, click Next.

* If the selection is not correct, click Back to return to the previous window and
make the necessary changes. When the selection is correct, click Next.

Generating definitions

After you confirm the database objects, the next dialog box informs you that
Business Object Designer is generating the definitions.

Providing additional information

If the JDBCODA needs additional information, Business Object Designer displays
the BO Properties window, which prompts you for the information.

In the BO Properties window, enter or change the following information:
* Prefix—The text that is prepended to the name of the business object to make it

unique. If you are satisfied with the value you entered for the DefaultBOPrefix
property in the Configure Agent window , you do not need to change

the value here.

* Verbs— Click in the Value field and select one or more verbs from the pop-up
menu. These are the verbs supported by the business object.

* Add Stored Procedure—Click Yes or No in the Value field:
— If you select Yes and click OK, JDBCODA displays a window that provides a

list of all stored procedure attributes. Select the stored procedure attributes
that you want added to the business object.

— Select No to ensure that no stored procedure attributes are added to the
generated business object definition.

The default is Yes.
Note: If a field in the BO Properties dialog box has multiple values, the field
appears to be empty when the dialog box first displays. Click in the field to

display a drop-down list of its values.
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Saving definitions

After you provide all required information in the BO Properties dialog box and
click OK, Business Object Designer displays the final dialog box in the wizard.

Here, you can save the definition to the server or to a file, or you can open the
definition for editing in Business Object Designer. For more information, and to
make further modifications, see the Business Object Development Guide.

Contents of the generated definition

The business object definition that JDBCODA generates contains:
* An attribute for each column in the specified database tables and views
* The verbs specified in the BO Properties window
* Application-specific information:
— At the business-object level
— For each attribute

— For each verb

This section describes:

+ |“Business-object-level properties’]

+ |“Attribute properties” on page 87|

+ |“Verbs” on page 90

Business-object-level properties
JDBCODA generates the following information at the business-object level:
* Name of the business object
* Version—defaults to 1.0.0

* Application-specific information

Application-specific information at the business-object level allows you to:
* Specify the name of the corresponding database table
* Provide the information necessary to perform a physical or logical delete

At the business-object level, application-specific information format consists of
parameters separated by semicolon (;) delimiters. The name of the parameter and
its value are separated by a colon (:) delimiter. The syntax is:

TN=TableName; SCN=StatusColumnName:StatusValue

where TableName identifies the database table, StatusColumnName is the name of the
database column used to perform logical deletes, and StatusValue is the value that
signifies that a business object is inactive or deleted.

The AppSpecificInfo that JDBCODA generates at this level contains a value only
for the name of the database table or view. For information on specifying a value
for the status column, see [“Application-specific information at the business-object|
llevel” on page 69

Attribute properties

This section describes the properties that JDBCODA generates for each attribute.
For more information about the attributes, see [“Business object attribute]
[poroperties” on page 66}
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Name property
JDBCODA obtains the value of the attribute’s name from the column name in the
database table or view.

Data type property

When setting the type of an attribute, [DBCODA converts the data type of a
column in the table or view to a corresponding IBM WebSphere Business
Integration Adapter Business Object type. This conversion is done in two steps.
First, the data type in the database is converted to a JDBC type. Then, the JDBC
type is converted to an IBM WebSphere Business Integration Adapter Business
Object type. The first conversion is done by the JDBC driver that you are using.
Please refer to the JDBC specification (2.0 and above) for details on individual
database type mapping to a JDBC type. Table 14 shows the conversion from the
JDBC Type to the corresponding IBM WebSphere Business Integration Adapter
Business Object type.

Table 20. Correspondence of data types

JDBC type WebSphere Business Integration Adapter business object type

BIT BOOLEAN

CHAR STRING

VARCHAR STRING

LONGVARCHAR STRING

INTEGER INTEGER

NUMERIC INTEGER

SMALLINT INTEGER

TINYINT INTEGER

BIGINT INTEGER

DATE DATE

TIME DATE

TIMESTAMP DATE

DECIMAL STRING

DOUBLE DOUBLE

FLOAT DOUBLE

REAL FLOAT

BINARY STRING,
add
BYTEARRAY=TRUE
to
AppSpecificInfo
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Table 20. Correspondence of data types (continued)

JDBC type WebSphere Business Integration Adapter business object type
VARBINARY STRING,
add

BYTEARRAY=TRUE

to

AppSpecificInfo

Note: If a column’s data type is not one of those shown in [Table 20 on page 88}
JDBCODA skips the column and displays a message stating that the column
cannot be processed.

Cardinality property
JDBCODA sets the cardinality of all simple attributes to 1.

MaxLength property
JDBCODA obtains the length of a string from the length specified for the varchar,

char, or text data type.

IsKey property
If the column is a primary key in the table, JDBCODA marks it as a key attribute.

However, if a view, instead of a table, is selected as the source node to generate
Business Objects, JDBCODA does not mark the column as a key attribute. In this
case, the key attribute needs to be set manually.

IsForeignKey property
JDBCODA does not set the IsForeignKey property. You can set it in Business Object

Designer.

IsRequired property

If a field is designated not null in the table or view, JDBCODA marks it as a
required attribute. However, JDBCODA does not mark the key field as required
because there may be a sequence associated with it, or it may be an identity
column.

AppSpecificinfo property
JDBCODA includes two parameters for the AppSpecificInfo property at the
attribute level. The syntax of the specified parameters are:

CN=ColumnName

where ColumnName is the name of the column in the database table or view
associated with the specific attribute.

BYTEARRAY=true|false

JDBCODA recognizes columns with binary data and creates an attribute of type
String with an AppSpecificInfo property of BYTEARRAY=true.

Note: You can set additional AppSpecificInfo parameters in Business Object
Designer. For information about these parameters, see [ Application-specifid
[information at the attribute level” on page 70}
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Verbs

JDBCODA generates the verbs specified in the BO Properties window. It creates an
AppSpecificInfo property for each verb but does not populate it. For more
information, see |’ Application-specific information format for verbs” on page 77

Sample business object definition file

A sample business object definition follows:

[BusinessObjectDefinition]

Name = CUSTOMER

Version = 1.0.0

AppSpecificInfo = TN=ra_customers;SCN=

[Attribute]
Name = customer_id
Type = Integer
Cardinality = 1
MaxLength = 0
IsKey = true
IsForeignKey = false
IsRequired = false
AppSpecificInfo = CN=customer_id
DefaultValue =
[End]

**xxxxx0ther attributes x*xx*xx*x%x*%

[Attribute]
Name = ObjectEventId
Type = String
Cardinality = 1
MaxLength = 0
IsKey = false
IsForeignKey = false
IsRequired = false
AppSpecificlnfo =
DefaultValue =
[End]

[Verb]

Name = Delete
AppSpecificInfo =
[End]

[Verb]

Name = Update
AppSpecificInfo =
[End]

[Verb]

Name = Create
AppSpecificInfo =
[End]

[Verb]
Name = Retrieve
AppSpecificlnfo =
[End]

[End]
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Inserting attributes that contain child business objects

Use Business Object Designer to insert attributes that represent single-cardinality or
multiple-cardinality child business objects. For more information, see the Business
Object Development Guide.

Adding information to the business object definition

Because the database tables and views may not have all the information that a
business object definition requires, it may be necessary to add information to the
business object definition that JDBCODA creates. For more information, see
(Chapter 3, “Understanding business objects for the connector”, on page 47]

To examine the business object definition or add information, you can use Business
Object Designer or a text editor. To reload a revised definition into the IBM
WebSphere Business Integration Adapter repository, you can use Business Object
Designer or, if ICS is the integration broker, the repos_copy command.
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Chapter 5. Troubleshooting and error handling

The chapter describes problems that you may encounter when starting up or
running the connector for JDBC. It contains the following sections:

+ [“Startup problems”|

* |“Event processing”

* |"Mapping (ICS Integration Broker only)”

* [“Error handling and logging” on page 94

* [“Loss of connection to the application” on page 96|

» [“Inability to locate event or archive tables when DB2 is used” on page 96|

* [“Resource-busy error” on page 97

« [“IDBCODA behaves improperly because of unsupported JDBC driver” onl|

[page 92]

Startup problems

If you encounter difficulties when trying to start the connector, check to make sure
that integration broker is up and running.

Event processing

If there are events in the event table, and they are not being processed while the
connector is running, ensure that:

* The relevant business process is running.

* The name of the business object in the event table matches the name of the
business object specified for the business process port.

Mapping (ICS Integration Broker only)

This section discusses the following:

* [“Mapping problems”|

« |"Date conversion”]

Mapping problems

If the business objects are not being mapped or mapping is not being invoked,
check to make sure the maps have been installed in the correct directory.

Date conversion

Note: This date conversion procedure applies only to versions of the connector
prior to version 1.5.0.

Use maps to convert data stored in Date format in the database to the String
format used by a WebSphere Business Integration Adapter business object.

For example, assume that you want to convert the following date, which is stored
in an Oracle database:

Sun Jan 01 00:00:00 CEST 1999
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to the following string, which is processed in a WebSphere Business Integration
Adapter for JDBC business object:

Jan 01 1999 00:00:00

To perform this conversion, use the DtpDate() and DtpSplitString() constructors
defined for data transformation in mapping. For the syntax and a description of
these constructors and the classes whose objects they construct, see the Map
Development Guide.

To use a map to convert the Date value to a String, follow these steps:

1. Use DtpSplitString() with a space delimiter to split the string into its six
pieces and rearrange it into an order that DtpDate can use. To convert the
example date, use:

DtpSplitString OurSplitString = new DtpSplitString
("Sun Jan 01 00:00:00 CEST 1999"," ");

In the above statement, OurSp1itString is a user-defined variable of type
DtpSplitString, and a space is specified as the delimiter.

2. Use the nextElement () method of the DtpSp1itString class to loop through the
newly created OurSp1itString variable, putting each of the variable’s six
elements into an array whose elements are of type String. The following
example specifies OurStringPieces as the output array:

String[] OurStringPieces = new String[6];

for (i=0;i<=5;i=i+1){
OurStringPieces[i]=0urSplitString.nextElement();

}

This looping produces the following array elements:

OurStringPieces[0] = Sun
OurStringPieces[1] = Jan
OurStringPieces[2] = 01
OurStringPieces[3] = 00:00:00
OurStringPieces[4] = CEST
OurStringPieces[5] = 1999

3. Concatenate the pieces of the string needed for DtpDate input. The example
conversion uses "M D Y h:m:s” as the input format for DtpDate, which requires
the converted string to look like "Jan 01 1999 00:00:00". This example String
uses elements 1, 2, 5, and 3 of the OurStringPieces array:

QurConcatenatedString =
OurStringPieces[1]+0urStringPieces[2]+0urStringPieces[5]+0urStringPieces[3];

4. Use your new concatenated string as input into DtpDate:
DtpDate OurDtpDate = new DtpDate(OurConcatenatedString,"M D Y h:m:s");

After you have put the Date value into DtpDate format, you are ready to work with
the date in your map.

Error handling and logging

The connector logs an error message whenever it encounters a condition that
causes its current processing of a business object and verb to fail. When such an
error occurs, the connector also prints a textual representation of the failed
business object as it was received. It writes the text to the connector log file or the
standard output stream, depending on its configuration. You can use the text as an
aid in determining the source of the error.
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Error types

describes the types of tracing messages that the connector outputs at each
trace level. These messages are in addition to any tracing messages output by the
IBM WebSphere Business Integration Adapter architecture, such as the Java
connector execution wrapper and the WebSphere MQ message interface.

Table 21. Connector tracing messages

Tracing level

Level 0

Level 1

Level 2

Level 3

Level 4

Level 5

Tracing messages

Message that identifies the connector version. No other tracing is
done at this level. This is the default value.

Status messages

Messages that provide identifying (key) information for each
business object processed

Messages delivered each time the pollForEvents method is
executed

Business object handler messages that contain information such as
the arrays and child business objects that the connector encounters
or retrieves during the processing of a business object

Messages logged each time a business object is posted to the
integration broker, either from gotApplEvent() or
executeCollaboration()

Messages that indicate that a business object has been received as
an integration broker request

Foreign key processing messages that contain such information as
when the connector has found or has set a foreign key in a
business object

Messages that provide information about business object
processing. For example, these messages are delivered when the
connector finds a match between business objects, or finds a
business object in an array of child business objects

Application-specific information messages, for example, messages
showing the values returned by the functions that parse the
business object’s application-specific information fields

Messages that identify when the connector enters or exits a
function, which helps trace the process flow of the connector

All thread-specific messages. If the connector spawns multiple
threads, a message appears for the creation of each new thread

Messages that indicate connector initialization, for example,
messages showing the value of each configuration property
retrieved from the integration broker

Messages that include statements executed in the application. At
this trace level, the connector log file contains all statements
executed in the destination application and the value of any
variables that are substituted.

Messages that comprise a representation of a business object
before the connector begins processing it (displaying its state as
the connector receives it) and after the connector has completed its
processing (displaying its state as the connector returns it)

Messages that comprise a business object dump

Messages that indicate the status of each thread the connector
spawns while it is running
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Error messages

Connector message file

All the error messages that the connector generates are stored in a message file
named JDBCConnector.txt or JDBCConnector_II_TT.txt (where /I specifies a
language, and TT specifies a country or territory). Each error has an error number
followed by the error message. For example:

20017

Connector Infrastructure version does not match.

20018

Connection from {1} to the Application is lost! Please enter 'q'

to stop the connector, then restart it after the problem is fixed.

20019
Error: ev_id is NULL in pollForEvent().

Loss of connection to the application

If the connector fails to establish connection, it sends FAIL to the integration broker
and terminates.

When AutoCommit is set to false and the PingQuery fails, the connector will
attempt to create a new connection to the database. If it succeeds in creating a new
connection to the database it will continue processing, otherwise the connector
returns an APPRESPONSETIMEOUT, which results in the termination of the connector.

Fetch out-of-sequence error

The AutoCommit property must be set to false when using Oracle database version
8.0 and 8.1 with Sun Solaris or Oracle 8.1 with Windows NT/2000. Otherwise, you
will experience ORA-01002 (fetch out of sequence) error messages. In prior
versions of Oracle databases this error will not occur. Setting AutoCommit to false
will improve performance.

Inability to locate event or archive tables when DB2 is used

During startup, the connector attempts to locate the event and archive tables
within the database specified by the SchemaName configuration property. If you
are using DB2 as the database, the connector sometimes fails to locate the event
and archive tables and returns the following error:

Event/Archive table table name does not exist in the database.

To avoid this problem, always specify DB2 schema names in upper case (for
example, SUSER) in the connector’s SchemaName configuration property.

Enabling the connector to work with a DB2 database

Before you can use the connector with a DB2 database, you must perform the
following steps:

1. Copy the file named db2java.zip from the DB2 host to the $ProductDir\lib
directory on the machine on which the connector is going to run.

2. Copy the file named db2jdbc.dll from the DB2 host to the $ProductDir\bin
directory on the machine on which the connector is going to run.

3. Depending on your operating system, change the following in the connector’s
startup file (start_JDBC.sh or start_JDBC.bat):

UNIX: JDBCDRIVERPATH=$ProductDir/1ib/db2java.zip
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Windows: set JDBCDRIVERPATH=%ProductDir%\1ib\db2java.zip

4. On the DB2 host machine, start the DB2/bin/db2jstrt process. Be sure to
specify the number of the port you are using (for example, DB2/bin/db2jstrt
50000).

5. Set the value of the connector’s JDBCDriverClass property to
COM.ibm.db2.jdbc.net.DB2Driver (or COM.ibm.db2.jdbc.app.DB2Driver if the
DB2 database is on the same machine on which the connector is going to run).

6. Set the value of the connector’s DatabaseURL property to
jdbc:db2://MachineName : PortNumber/DBname (or jdbc:db2:DBname if the DB2
database is on the same machine on which the connector is going to run).

Resource-busy error

Note: This connector only encounters this error when it is running on an Oracle
database.

The connector sometimes encounters an error like the following when retrieving or
changing data in an application.

[Time: 2001/05/29 16:30:07.356] [System: ConnectorAgent] [SS: SOVTConnector]
[Type: Trace] [Mesg: Select CLIENT,COUNTRY,STRT_CODE,CITY_CODE,CITYP_CODE,
STRTYPEAB,COMMU_CODE ,REGIOGROUP, TAXJURCODE from ADRSTREET where CLIENT='100"
and COUNTRY='DE' and STRT_CODE='000001114136"' FOR UPDATE NOWAIT]

[Time: 2001/05/29 16:30:07.526] [System: ConnectorAgent] [SS: SOVTConnector]
[Type: Trace ] [Mesg: :TogMsg]

[Time: 2001/05/29 16:30:07.536] [System: ConnectorAgent] [SS: SOVTConnector]
[Type: Error ] [MsgID: 37002]

[Mesg: Execution of Retrieve statement failed : java.

sql.SQLException: ORA-00054: Versuch, mit NOWAIT eine bereits

belegte Ressourceanzufordern.]

This error occurs when the connector tries to update a record that is currently
locked. The record may be locked by another process, or because the connector is
multi-threaded, it may be locked by the connector itself.

Note that records must be locked during the update process. The connector
attempts to retrieve an afterimage of the object received by the integration broker
and, in the process, locks the entire object in the database to preserve data
integrity.

To resolve this problem, you can stop the process that is preventing the connector
from obtaining a lock on the record, or you can adjust the RetryCountInterval
configuration property for the connector.

JDBCODA behaves improperly because of unsupported JDBC driver

If the JDBC driver does not support a feature of JDBCODA, the object discovery
agent does not function properly. For example, if the driver does not support all
method calls that JDBCODA uses, the JDBCODA log indicates the failed process.
The following is an example from the log;:

[Time: 2002/05/15 17:00:55.147] [System: Object Discovery Agent] [SS: null]

[Type: 6] [Mesg: A SQL Error occurred in getting Schema Names from Database.

Reason [ProductName] [ODBC ProductName Driver]Optional feature not
implemented]

In such a case, you must use a different JDBC driver.
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Appendix A. Standard configuration properties for connectors

This appendix describes the standard configuration properties for WebSphere
Business Integration adapter connectors. The information covers connectors
running on the following brokers:

* WebSphere InterChange Server (ICS)

* WebSphere MQ Integrator Broker (WMQI)

* WebSphere Application Server (WAS)

Not every connector makes use of all these standard properties. When you select a
broker from Connector Configurator, you will see a list of the standard properties
that you need to configure for your adapter running with that broker.

For information about properties specific to the connector, see the relevant adapter
user guide.

Note: In this document, backslashes (\) are used as the convention for directory
paths. For UNIX installations, substitute slashes (/) for backslashes and
follow the conventions for each operating system.

New and deleted properties

These standard properties have been either added or deleted in the 2.3 release of
the adapters.

* New properties
RFH2Message Domain
* ListenerConcurrency
* RestartCount
* WsifSynchronousRequestTimeout

* Deleted properties
None

Configuring standard connector properties

Adapter connectors have two types of configuration properties:
+ Standard configuration properties
* Connector-specific configuration properties

This section describes the standard configuration properties. For information on
configuration properties specific to a connector, see its adapter user guide.

Using Connector Configurator

You configure connector properties from Connector Configurator, which you access
from System Manager. For more information on using Connector Configurator,
refer to the Connector Configurator appendix.

Note: Connector Configurator and System Manager run only on the Windows

system. If you are running the connector on a UNIX system, you must have
a Windows machine with these tools installed. To set connector properties

© Copyright IBM Corp. 2000, 2003 99



for a connector that runs on UNIX, you must start up System Manager on
the Windows machine, connect to the UNIX integration broker, and bring up
Connector Configurator for the connector.

Setting and updating property values

The default length of a property field is 255 characters.

The connector uses the following order to determine a property’s value (where the
highest number overrides other values):

1. Default

2. Repository (only if WebSphere InterChange Server is the integration broker)
3. Local configuration file

4. Command line

A connector obtains its configuration values at startup. If you change the value of
one or more connector properties during a run-time session, the property’s Update
Method determines how the change takes effect. There are four different update
methods for standard connector properties:
* Dynamic
The change takes effect immediately after it is saved in System Manager. If the
connector is working in stand-alone mode (independently of System Manager),
for example with the WebSphere MQ Integrator Broker, you can only change
properties through the configuration file. In this case, a dynamic update is not
possible.

e Component restart
The change takes effect only after the connector is stopped and then restarted in
System Manager. You do not need to stop and restart the application-specific
component or the integration broker.

* Server restart
The change takes effect only after you stop and restart the application-specific
component and the integration broker.

* Agent restart (ICS only)
The change takes effect only after you stop and restart the application-specific
component.

To determine how a specific property is updated, refer to the Update Method
column in the Connector Configurator window, or see the Update Method column
in the Property Summary table below.

Summary of standard properties

provides a quick reference to the standard connector configuration
properties. Not all the connectors make use of all these properties, and property
settings may differ from integration broker to integration broker.

You must set the values of some of these properties before running the connector.
See the following section for an explanation of each property.

Table 22. Summary of standard configuration properties

Update
Property name Possible values Default value method Notes
Valid JMS queue name CONNECTORNAME /ADMININQUEUE Delivery
Transport is
MS
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Table 22. Summary of standard configuration properties (continued)

Update
Property name Possible values Default value method Notes
IAdminOutQueue| Valid JMS queue name CONNECTORNAME /ADMINOUTQUEUE Delivery
Transport is
JMS
|AgentConnections| 1-4 1 Component [ ICS: Delivery
restart Transport is
MQ or IDL
|AgentTraceLevell 0-5 0 Dynamic
|ApplicationName] application name The value that is specified for Component | Value required
the connector application name restart
!|Br0kerTzE§| ICS, WMQI, WAS
|CharacterEncoding| ascii7, ascii8, SJIS, ascii7 Component
Cp949, GBK, Big5h, restart
Cp297, Cp273, Cp280,
Cp284, Cp037, Cp437
Note: This is a subset
of supported
values.
|ConcurrentEventTriggered Flows| 1to 32,767 No value Component
restart
|ContainerManagedEvents| No value or JMS JMS Guaranteed
event delivery
|ControllerStoreAndForwardModed | true or false True Dynamic ICS only
iIControllerTraceLevelI 0-5 0 Dynamic ICS only
I|DeliveryQueua CONNECTORNAME /DELIVERYQUEUE | Component |JMS transport
restart only
|DeliveryTransport| MQ, IDL, or JMS JMS Component | For WAS or
restart WMQI:
JMS only
|DuplicateEventElimination| True/False False Component | JMS transport
restart only: Container
Managed Events
must be
<NONE>
[FaultQueue] CONNECTORNAME / FAULTQUEUE Component
restart
hms.FactoryClassNamd CxCommon.Messaging.jms | CxCommon.Messaging. Server JMS transport
.IBMMQSeriesFactory or | jms.IBMMQSeriesFactory restart only
CxCommon.Messaging
.jms.SonicMQFactory
or any Java class name
th.MessageBrokerNamd If FactoryClassName is crossworlds.queue.manager Server JMS transport
IBM, use restart only
crossworlds.queue.
manager.
If FactoryClassName
is Sonic, use
Tocalhost:2506.
|jms.NumConcurrentRequests| Positive integer 10 Component | JMS transport
restart only
Any valid password Server JMS transport
restart only
I Any valid name Server JMS transport
restart only
[vmMaxHeapSize| Heap size in megabytes |128m Component [ ICS only
restart
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Table 22. Summary of standard configuration properties (continued)

Update
Property name Possible values Default value method Notes
[[vmMaxNativeStackSize| Size of stack in kilobytes | 128k Component | ICS only
restart
Heap size in megabytes | 1m Component | ICS only
restart
|ListenerConcurrency| 1- 100 1 Component |ICS only:
restart Delivery
Transport must
be MQ
|Localg| en_US, ja_JP, ko_KR, zh C, |en_US Component
zh_T, fr_F, de_D, restart
it_I, es_E, pt_BR
Note: This is a
subset of the
supported
locales.
|Log AtInterchangeEnd| True or False False Component | ICS only
restart
[MaxEventCapacity| 1-2147483647 2147483647 Dynamic ICS:
Repository
Directory must
be <REMOTE>
MessageFileName path/filename Connectorname.txt or Component
InterchangeSystem. txt restart
Any valid queue name | CONNECTORNAME/MONITORQUEUE | Component |JMS transport
restart only:
DuplicateEvent
Elimination must
be True
IOADAutoRestartAgent| True or False False Dynamic ICS only:
Repository
Directory must
be <REMOTE>
[OADMaxNumRetry| A positive number 1000 Dynamic ICS only:
Repository
Directory must
be <REMOTE>
|IOADRetryTimelntervall A positive number in 10 Dynamic ICS only:
minutes Repository
Directory must
be <REMOTE>
[PollEnd Time]| HH:MM HH:MM Component
restart
[PollFrequency] a positive integer in 10000 Dynamic
milliseconds
no (to disable polling) key
(to poll only when the
letter p is entered in the
connector’s Command
Prompt window)
PollQuanti 1-500 1 Component |JMS transport
restart only:
DuplicateEvent
Elimination must
be True
PollStartTime HH:MM(HH is 0-23, MM is | HH:MM Component
0-59) restart
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Table 22. Summary of standard configuration properties (continued)

Update
Property name Possible values Default value method Notes
IRepositoryDirectory]| Location of meta-data Component | For ICS: set to
repository restart <REMOTE>
For WMQI and
WAS: set to
<local directory>
[RequestQueue| Valid JMS queue name CONNECTORNAME /REQUESTQUEUE Component
restart
IResponseQueud Valid JMS queue name CONNECTORNAME /RESPONSEQUEUE | Component
restart
[RestartCount] 0-100 Dynamic Connector must
be in polling
mode
[RestartRetryCount| 0-99 3 Dynamic
[RestartRetryIntervall A sensible positive value in |1 Dynamic
minutes
[RHF2MessageDomain| mrm, xml mrm Component | Only if Delivery
restart Transport is JMS
and WireFormat
is CwXML
[SourceQueue] Valid WebSphere MQ name | CONNECTORNAME / SOURCEQUEUE Component | Only if Delivery
restart Transport is JMS
and Container
Managed
Events is
specified
|SynchronousRequestQueue| CONNECTORNAME/ Component
SYNCHRONOUSREQUESTQUEUE restart
|ISynchronousRequestTimeout| 0 - any number (millisecs) | 0 Component
restart
|ISynchronousResponseQueug| CONNECTORNAME/ Component
SYNCHRONOUSRESPONSEQUEUE restart
|WireFormat| CwXML, CwBO CwXML Component CwXML for
restart WMQI and
WAS;
CwBO if
Repository
Directory is
<REMOTE>
(ICS)
[WisfSynchronousRequest Timeout| | 0 - any number 0 Component | WAS only
(millisecs) restart

Standard configuration properties

This section lists and defines

properties.

AdmininQueue

The queue that is used by the integration broker to send administrative messages
to the connector.

each of the standard connector configuration

The default value is CONNECTORNAME /ADMININQUEUE.
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AdminOutQueue

The queue that is used by the connector to send administrative messages to the
integration broker.

The default value is CONNECTORNAME /ADMINOUTQUEUE.

AgentConnections
WebSphere ICS only.

The AgentConnections property controls the number of ORB connections opened
by orb.init[].

By default, the value of this property is set to 1. There is no need to change this
default.

AgentTraceLevel

Level of trace messages for the application-specific component. The default is 0.
The connector delivers all trace messages applicable at the tracing level set or
lower.

ApplicationName

Name that uniquely identifies the connector’s application. This name is used by
the system administrator to monitor the WebSphere business integration system
environment. This property must have a value before you can run the connector.

BrokerType

Identifies the integration broker type that you are using. The options are ICS,
WMOQI or WAS.

CharacterEncoding

Specifies the character code set used to map from a character (such as a letter of
the alphabet, a numeric representation, or a punctuation mark) to a numeric value.

Note: Java-based connectors do not use this property. A C++ connector currently
uses the value ASCII for this property. If you previously configured the
value of this property to ascii7 or ascii8, you must reconfigure the
connector to use either ASCII or one of the other supported values.

Important: By default only a subset of supported character encodings display in
the drop list. To add other supported values to the drop list, you must
manually modify the \Data\Std\stdConnProps.xml file in the product
directory. For more information, see the appendix on Connector
Configurator.

The default value is ascii.

ConcurrentEventTriggeredFlows
WebSphere ICS only.

Determines how many business objects can be concurrently processed by the
connector for event delivery. Set the value of this attribute to the number of
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business objects you want concurrently mapped and delivered. For example, set
the value of this property to 5 to cause five business objects to be concurrently
processed. The default value is 1.

Setting this property to a value greater than 1 allows a connector for a source
application to map multiple event business objects at the same time and deliver
them to multiple collaboration instances simultaneously. This speeds delivery of
business objects to the integration broker, particularly if the business objects use
complex maps. Increasing the arrival rate of business objects to collaborations can
improve overall performance in the system.

To implement concurrent processing for an entire flow (from a source application
to a destination application), you must:

* Configure the collaboration to use multiple threads by setting its Maximum number
of concurrent events property high enough to use multiple threads.

* Ensure that the destination application’s application-specific component can
process requests concurrently. That is, it must be multi-threaded, or be able to
use connector agent parallelism and be configured for multiple processes. Set the
Parallel Process Degree configuration property to a value greater than 1.

The ConcurrentEventTriggeredFlows property has no effect on connector polling,
which is single-threaded and performed serially.

ContainerManagedEvents

This property allows a JMS-enabled connector with a JMS event store to provide
guaranteed event delivery, in which an event is removed from the source queue
and placed on the destination queue as a single JMS transaction.

The default value is JMS. It can also be set to no value.

When ContainerManagedEvents is set to JMS, you must configure the following
properties to enable guaranteed event delivery:

* PollQuantity = 1 to 500
e SourceQueue = SOURCEQUEUE

You must also configure a data handler with the MimeType, DHClass, and
DataHandlerConfigMOName (optional) properties. To set those values, use the
Data Handler tab in Connector Configurator. The fields for the values under the
Data Handler tab will be displayed only if you have set ContainerManagedEvents to
JMS.

Note: When ContainerManagedEvents is set to JMS, the connector does not call its
poll1ForEvents() method, thereby disabling that method’s functionality.

This property only appears if the DeliveryTransport property is set to the value
JMS.

ControllerStoreAndForwardMode
WebSphere ICS only.

Sets the behavior of the connector controller after it detects that the destination
application-specific component is unavailable.
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If this property is set to true and the destination application-specific component is
unavailable when an event reaches ICS, the connector controller blocks the request
to the application-specific component. When the application-specific component
becomes operational, the controller forwards the request to it.

However, if the destination application’s application-specific component becomes
unavailable after the connector controller forwards a service call request to it, the
connector controller fails the request.

If this property is set to false, the connector controller begins failing all service
call requests as soon as it detects that the destination application-specific
component is unavailable.

The default is true.

ControllerTraceLevel
WebSphere ICS only.

Level of trace messages for the connector controller. The default is 0.

DeliveryQueue

The queue that is used by the connector to send business objects to the integration
broker.

The default value is DELIVERYQUEUE.

DeliveryTransport

Specifies the transport mechanism for the delivery of events. Possible values are MQ
for WebSphere MQ, IDL for CORBA IIOP, or JMS for Java Messaging Service.

* If ICS is the broker type, the value of the DeliveryTransport property can be
MQ, IDL, or JMS, and the default is IDL.

* If WMAQI is the broker type, the value may only be JMS.
e If WAS is the broker type, the value may only be JMS.

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 and IDL
Use WebSphere MQ rather than IDL for event delivery transport, unless you must
have only one product. WebSphere MQ offers the following advantages over IDL:

e 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 connector’s polling thread picks up
an event, places it in the connector’s queue, then picks up the next event. This is
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faster than IDL, which requires the connector’s polling thread to pick up an
event, go over the network into the server process, store the event persistently in
the repository database, then pick up the next event.

JMS
Enables communication between the connector and client connector framework
using Java Messaging Service (JMS).

If you select JMS as the delivery transport, additional JMS properties such as

Jjms .MessageBrokerName, jms.FactoryClassName, jms.Password, and jms.UserName,
appear in Connector Configurator. The first two of these properties are required for
this transport.

Important: There may be a memory limitation if you use the JMS transport
mechanism for a connector in the following environment:

¢ AIX5.0
* WebSphere MQ 5.3.0.1
* When ICS is the integration broker

In this environment, you may experience difficulty starting both the connector
controller (on the server side) and the connector (on the client side) due to memory
use within the WebSphere MQ client. If your installation uses less than 768M of
process heap size, IBM recommends that you set:

e The LDR_CNTRL environment variable in the CWSharedEnv.sh script.

This script resides in the \bin directory below the product directory. With a text
editor, add the following line as the first line in the CWSharedEnv.sh script:
export LDR_CNTRL=MAXDATA=0x30000000

This line restricts heap memory usage to a maximum of 768 MB (3 segments *
256 MB). If the process memory grows more than this limit, page swapping can
occur, which can adversely affect the performance of your system.

e The IPCCBaseAddress property to a value of 11 or 12. For more information on
this property, see the System Installation Guide for UNIX.

DuplicateEventElimination

When you set this property to true, a JMS-enabled connector can ensure that
duplicate events are not delivered to the delivery queue. To use this feature, the
connector must have a unique event identifier set as the business object’s
ObjectEventld attribute in the application-specific code. This is done during
connector development.

This property can also be set to false.

Note: When DuplicateEventElimination is set to true, you must also configure
the MonitorQueue property to enable guaranteed event delivery.

FaultQueue

If the connector experiences an error while processing a message then the
connector moves the message to the queue specified in this property, along with a
status indicator and a description of the problem.

The default value is CONNECTORNAME/FAULTQUEUE.
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JvmMaxHeapSize

The maximum heap size for the agent (in megabytes). This property is applicable
only if the RepositoryDirectory value is <REMOTE>.

The default value is 128m.

JvmMaxNativeStackSize

The maximum native stack size for the agent (in kilobytes). This property is
applicable only if the RepositoryDirectory value is <REMOTE>.

The default value is 128k.

JvmMinHeapSize

The minimum heap size for the agent (in megabytes). This property is applicable
only if the RepositoryDirectory value is <REMOTE>.

The default value is 1m.

jms.FactoryClassName

Specifies the class name to instantiate for a JMS provider. You must set this
connector property when you choose JMS as your delivery transport mechanism
(DeliveryTransport).

The default is CxCommon.Messaging.jms.IBMMQSeriesFactory.

jms.MessageBrokerName

Specifies the broker name to use for the JMS provider. You must set this connector
property when you choose JMS as your delivery transport mechanism
(DeliveryTransport).

The default is crossworlds.queue.manager.

jms.NumConcurrentRequests

Specifies the maximum number of concurrent service call requests that can be sent
to a connector at the same time. Once that maximum is reached, new service calls
block and wait for another request to complete before proceeding.

The default value is 10.

jms.Password
Specifies the password for the JMS provider. A value for this property is optional.

There is no default.

jms.UserName
Specifies the user name for the JMS provider. A value for this property is optional.

There is no default.
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ListenerConcurrency

This property supports multi-threading in MQ Listener when ICS is the integration
broker. It enables batch writing of multiple events to the database, thus improving
system performance. The default value is 1.

This property applies only to connectors using MQ transport. The
DeliveryTransport property must be set to MQ.

Locale

Specifies the language code, country or territory, and, optionally, the associated
character code set. The value of this property determines such cultural conventions
as collation and sort order of data, date and time formats, and the symbols used in
monetary specifications.

A locale name has the following format:
ll_TT.codeset

where:

Il a two-character language code (usually in lower
case)

T a two-letter country or territory code (usually in
upper case)

codeset the name of the associated character code set; this

portion of the name is often optional.

By default, only a subset of supported locales appears in the drop list. To add
other supported values to the drop list, you must manually modify the
\Data\Std\stdConnProps.xml file in the product directory. For more information,
see the appendix on Connector Configurator.

The default value is en_US. If the connector has not been globalized, the only valid
value for this property is en_US. To determine whether a specific connector has
been globalized, see the connector version list on these websites:

http:/ /www.ibm.com/software /websphere /wbiadapters/infocenter, or
http:/ /www.ibm.com /websphere/integration/wicserver/infocenter

LogAtinterchangeEnd

Specifies whether to log errors to the integration broker’s log destination. Logging
to the broker’s log destination also turns on e-mail notification, which generates
e-mail messages for the MESSAGE_RECIPIENT specified in the InterchangeSystem.cfg
file when errors or fatal errors occur.

For example, when a connector loses its connection to its application, if
LogAtInterChangeEnd is set to true, an e-mail message is sent to the specified
message recipient. The default is false.

MaxEventCapacity

The maximum number of events in the controller buffer. This property is used by
flow control and is applicable only if the value of the RepositoryDirectory
property is <REMOTE>.
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The value can be a positive integer between 1 and 2147483647. The default value is
2147483647.

MessageFileName

The name of the connector message file. The standard location for the message file
is \connectors\messages. Specify the message filename in an absolute path if the
message file is not located in the standard location.

If a connector message file does not exist, the connector uses
InterchangeSystem.txt as the message file. This file is located in the product
directory.

Note: To determine whether a specific connector has its own message file, see the
individual adapter user guide.

MonitorQueue

The logical queue that the connector uses to monitor duplicate events. It is used
only if the DeliveryTransport property value is JMS and
DupTicateEventETimination is set to TRUE.

The default value is CONNECTORNAME/MONITORQUEUE

OADAutoRestartAgent

Valid only when the integration broker is ICS and the Repository Directory is
<REMOTE>.

Specifies whether the Object Activation Daemon (OAD) automatically attempts to
restart the application-specific component after an abnormal shutdown. This
property is required for automatic restart.

The default value is false.

OADMaxNumRetry

Valid only when the integration broker is ICS and the Repository Directory is
<REMOTE>.

Specifies the maximum number of times that the OAD automatically attempts to
restart the application-specific component after an abnormal shutdown.

The default value is 1000.

OADRetryTimelnterval

Valid only when the integration broker is ICS and the Repository Directory is
<REMOTE>.

Specifies the number of minutes for the interval during which the OAD
automatically attempts to restart the application-specific component after an
abnormal shutdown. If the application-specific component does not start within the
specified interval, the OAD repeats the attempt as many times as specified in
[“OADMaxNumRetry”}

The default is 10.
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PollEndTime

Time to stop polling the event queue. The format is HH:MM, where HH represents
0-23 hours, and MM represents 0-59 seconds.

You must provide a valid value for this property. The default value is HH:MM, but
must be changed.

PollFrequency

The amount of time between polling actions. Set Pol1Frequency to one of the
following values:

* The number of milliseconds between polling actions.

* The word key, which causes the connector to poll only when you type the letter
p in the connector’s Command Prompt window. Enter the word in lowercase.

e The word no, which causes the connector not to poll. Enter the word in
lowercase.

The default is 10000.

Important: Some connectors have restrictions on the use of this property. To
determine whether a specific connector does, see the installing and
configuring chapter of its adapter guide.

PollQuantity

Designates the number of items from the application that the connector should poll
for. If the adapter has a connector-specific property for setting the poll quantity, the
value set in the connector-specific property will override the standard property
value.

PollStartTime

The time to start polling the event queue. The format is HH: MV, where HH represents
0-23 hours, and MM represents 0-59 seconds.

You must provide a valid value for this property. The default value is HH:MM, but
must be changed.

RequestQueue

The queue that is used by the integration broker to send business objects to the
connector.

The default value is REQUESTQUEUE.

RepositoryDirectory

The location of the repository from which the connector reads the XML schema
documents that store the meta-data 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.

When the integration broker is WMQI or WAS, this value must be set to <local
directory>.
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ResponseQueue

Designates the JMS response queue, which delivers a response message from the
connector framework to the integration broker. When the integration broker is
IICS, the server sends the request and waits for a response message in the JMS
response queue.

RestartCount

Causes the connector to shut down and restart automatically after it has processed
a set number of events. You set the number of events in RestartCount. The
connector must be in polling mode (set Pol1Frequency to “p”) for this property to
take effect.

Once the set number of events has passed through request processing, the
connector is shut down and restarted the next time it polls.

RestartRetryCount

Specifies the number of times the connector attempts to restart itself. When used
for a parallel connector, specifies the number of times the master connector
application-specific component attempts to restart the slave connector
application-specific component.

The default is 3.

RestartRetryinterval

Specifies the interval in minutes at which the connector attempts to restart itself.
When used for a parallel connector, specifies the interval at which the master
connector application-specific component attempts to restart the slave connector
application-specific component.

The default is 1.

RHF2MessageDomain
WebSphere MQ Integrator Broker only.

This property allows you to configure the value of the field domain name in the
JMS header. When data is sent to WebSphere MQ Integrator Broker over JMS
transport, the connector framework writes JMS header information, with a domain
name and a fixed value of mrm. A configurable domain name enables users to track
how WebSphere MQ Integrator Broker processes the message data.

A sample header would look like this:

<mcd><Msd>mrm</Msd><Set>3</Set><Type>
Retek POPhyDesc</Type><Fmt>CwXML</Fmt></mcd>

The default value is mrm, but it may also be set to xml. This property only appears
when DeliveryTransport is set to JMS and WireFormat is set to CwXML.

SourceQueue

Designates the JMS source queue for the connector framework in support of
guaranteed event delivery for JMS-enabled connectors that use a JMS event store.
For further information, see [“ContainerManagedEvents” on page 105

The default value is SOURCEQUEUE.
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SynchronousRequestQueue

Delivers request messages that require a synchronous response from the connector
framework to the broker. This queue is necessary only if the connector uses
synchronous execution. With synchronous execution, the connector framework
sends a message to the SynchronousRequestQueue and waits for a response back
from the broker on the SynchronousResponseQueue. The response message sent to
the connector bears a correlation ID that matches the ID of the original message.

SynchronousResponseQueue

Delivers response messages sent in reply to a synchronous request from the broker
to the connector framework. This queue is necessary only if the connector uses
synchronous execution.

SynchronousRequestTimeout

Specifies the time in minutes that the connector waits for a response to a
synchronous request. If the response is not received within the specified time, then
the connector moves the original synchronous request message into the fault queue
along with an error message.

The default value is 0.

WireFormat
Message format on the transport.
e If the integration broker is WMQI or WAS, the setting is CwXML.

* if the integration broker is ICS and the value of RepositoryDirectory is
<REMOTE>, the setting isCwBO.

WisfSynchronousRequest Timeout
WAS integration broker only.
Specifies the time in minutes that the connector waits for a response to a
synchronous request. If the response is not received within the specified, time then
the connector moves the original synchronous request message into the fault queue

along with an error message.

The default value is 0.
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Appendix B. Connector Configurator

This appendix describes how to use Connector Configurator to set configuration
property values for your adapter.

You use Connector Configurator to:

¢ Create a connector-specific property template for configuring your connector
* Create a configuration file

* Set properties in a configuration file

Note:
In this document, backslashes (\) are used as the convention for directory
paths. For UNIX installations, substitute slashes (/) for backslashes and
follow the conventions for each operating system.

The topics covered in this appendix are:

+ [“Overview of Connector Configurator” on page 115|

+ |“Starting Connector Configurator” on page 116]

+ |“Creating a connector-specific property template” on page 117]

* |“Creating a new configuration file” on page 119

* [“Setting the configuration file properties” on page 122

+ |[“Using Connector Configurator in a globalized environment” on page 129

Overview of Connector Configurator

Connector Configurator allows you to configure the connector component of your
adapter for use with these integration brokers:

* WebSphere InterChange Server (ICS)
* WebSphere MQ Integrator Broker (WMQI)
* WebSphere Application Server (WAS)

The mode in which you run Connector Configurator, and the configuration file
type you use, may differ according to which integration broker you are running.
For example, if WMQI is your broker, you run Connector Configurator directly,
and not from within System Manager (see [‘Running Configurator in stand-alone]
fmode” on page 116).

Each time you install a new adapter, you need to set up a configuration file for
the connector. This file:

* Sets the standard and application-specific properties for the connector

* Designates which business objects and meta-objects it supports

* Sets the logging and tracing values that the connector will use at run time

* Sets the property values used by messaging and data handlers in the adapter
* Allows you to modify connector properties for an existing connector

You use Connector Configurator to create this configuration file and to modify its
settings.
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Connector configuration properties include both standard configuration properties
(the properties that all connectors have) and connector-specific properties
(properties that are needed by the connector for a specific application or
technology).

Because standard properties are used by all connectors, you do not need to define
those properties from scratch; Connector Configurator incorporates them into your
configuration file as soon as you create the file. However, you do need to set the
value of each standard property in Connector Configurator.

The range of standard properties may not be the same for all brokers and all
configurations. Some properties are available only if other properties are given a
specific value. The Standard Properties window in Connector Configurator will
show the properties available for your particular configuration.

For connector-specific properties, however, you need first to define the properties
and then set their values. You do this by creating a connector-specific property
template for your particular adapter. There may already be a template set up in
your system, in which case, you simply use that. If not, follow the steps in
[“Creating a new template” on page 117 to set up a new one.

Note: Connector Configurator runs only in a Windows environment. If you are
running the connector in a UNIX environment, use Connector Configurator
in Windows to modify the configuration file and then copy the file to your
UNIX environment.

Starting Connector Configurator

You can start and run Connector Configurator in either of two modes:
* Independently, in stand-alone mode (all brokers).
¢ From System Manager (ICS and WAS only).

Running Configurator in stand-alone mode

You can run Connector Configurator independently and work with connector
configuration files, irrespective of your broker. However, if WMQI is your
integration broker, you can only use Connector Configurator in stand-alone mode.

To do so:

* From Start>Programs, click IBM WebSphere InterChange Server>IBM
WebSphere Business Integration Toolset>Development>Connector
Configurator.

* Select File>New>Configuration File.

* When you click the pull-down menu next to System Connectivity: Integration
Broker, you can select ICS Connectivity, WMQI Connectivity, or WAS
Connectivity, depending on your broker.

If you are creating a configuration file for use with ICS or WAS as the broker, you
may prefer to run Connector Configurator independently to generate the file, and
then connect to System Manager to save it in a System Manager project (see
[“Completing a configuration file” on page 121})
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Running Configurator from System Manager

If ICS or WAS is your integration broker, you can run Connector Configurator
from System Manager.

To run Connector Configurator:
1. Open the System Manager.

2. In the System Manager window, expand the Integration Component Libraries
icon and highlight Connectors.

3. From the System Manager menu bar, click Tools>Connector Configurator. The
Connector Configurator window opens and displays a New Connector dialog
box.

4. When you click the pull-down menu next to System Connectivity: Integration
Broker, you can select ICS Connectivity or WAS Connectivity, depending on
your broker.

To edit an existing configuration file:

1. In the System Manager window, select any of the configuration files listed in
the Connector folder and right-click on it. Connector Configurator opens and
displays the configuration file with the integration broker type and file name at
the top.

2. Click the Standard Properties tab to see which properties are included in this
configuration file.

Creating a connector-specific property template

To create a configuration file for your connector, you need a connector-specific
property template as well as the system-supplied standard properties.

You can create a brand-new template for the connector-specific properties of your
connector, or you can use an existing file as the template.

* To create a new template, see [‘Creating a new template” on page 117]

* To use an existing file, simply modify an existing template and save it under the
new name.

Creating a new template

This section describes how you create properties in the template, define general
characteristics and values for those properties, and specify any dependencies
between the properties. Then you save the template and use it as the base for
creating a new connector configuration file.

To create a template:
1. Click File>New>Connector-Specific Property Template.

2. The Connector-Specific Property Template dialog box appears, with the
following fields:

* New Template, and Name

Enter a unique name that identifies the connector, or type of connector, for
which this template will be used. You will see this name again when you
open the dialog box for creating a new configuration file from a template.

¢ Old Template, and Select the existing template to modify

The names of all currently available templates are displayed in the Template
Name display.
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* To see the connector-specific property definitions in any template, select that
template’s name in the Template Name display. A list of the property
definitions contained in that template will appear in the Template Preview
display. You can use an existing template whose property definitions are
similar to those required by your connector as a starting point for your
template.

3. Select a template from the Template Name display, enter that template name in
the Find Name field (or highlight your selection in Template Name), and click
Next.

If you do not see any template that displays the connector-specific properties used
by your connector, you will need to create one. Connector Configurator provides a
template named None, containing no property definitions, as a default choice.

Specifying general characteristics

When you click Next to select a template, the Properties - Connector-Specific
Property Template dialog box appears. The dialog box has tabs for General
characteristics of the defined properties and for Value restrictions. The General
display has the following fields:

* Edit properties
Use the buttons provided (or right-click within the Edit properties display) to

add a new property to the template, to edit or delete an existing property, or to
add a child property to an existing property.

A child property is an attribute of another property, the parent property. The
parent property can obtain simple values, or child properties, or both. These
property relationships are hierarchical. When you create a configuration file from
these properties, Connector Configurator will identify hierarchical property sets
with a plus sign in a box at the left of any parent property.

* Property type
Choose one of these property types: Boolean, String, Integer, or Time.

* Flags
You can set Standard Flags (IsRequired, IsDeprecated, IsOverridden) or Custom
Flags (for Boolean operators) to apply to this property.

After you have made selections for the general characteristics of the property, click
the Value tab.

Specifying values
The Value tab enables you to set the maximum length, the maximum multiple
values, a default value, or a value range for the property. To do so:

1. Click the Value tab. The display panel for Value replaces the display panel for
General.
2. Select the name of the property in the Edit properties display.

3. In the fields for Max Length and Max Multiple Values, make any changes. The
changes will not be accepted unless you also open the Property Value dialog
box for the property, described in the next step.

4. Right-click the box in the left-hand corner of the adapter display panel. A
Property Value dialog box appears. Depending on the property type, the dialog
box allows you to enter either a value, or both a value and range. Enter the
appropriate value or range, and click OK.

5. The Value panel refreshes to display any changes you made in Max Length
and Max Multiple Values. It displays a table with three columns:

118 Adapter for JDBC User Guide



The Value column shows the value that you entered in the Property Value
dialog box, and any previous values that you created.

The Default Value column allows you to designate any of the values as the
default.

The Value Range shows the range that you entered in the Property Value
dialog box.

After a value has been created and appears in the grid, it can be edited from
within the table display. To make a change in an existing value in the table,

select an entire row by clicking on the row number. Then right-click in the
Value field and click Edit Value.

Setting dependencies
When you have made your changes to the General and Value tabs, click Next. The
Dependencies dialog box appears.

A dependent property is a property that is included in the template and used in
the configuration file only if the value of another property meets a specific
condition. For example, Pol1Quantity appears in the template only if JMS is the
transport mechanism and DuplicateEventETimination is set to True.

To designate a property as dependent and to set the condition upon which it
depends, do this:

1. In the Available Properties display, select the property that will be made
dependent.

2. In the Select Property field, use the drop-down menu to select the property
that will hold the conditional value.

3. In the Condition Operator field, select one of the following;:
== (equal to)
!= (not equal to)
> (greater than)
< (less than)
>= (greater than or equal to)
<=(less than or equal to)

4. In the Conditional Value field, enter the value that is required in order for the
dependent property to be included in the template.

5. With the dependent property highlighted in the Available Properties display,
click an arrow to move it to the Dependent Property display.

6. Click Finish. Connector Configurator stores the information you have entered
as an XML document, under \data\app in the\bin directory where you have
installed Connector Configurator.

Creating a new configuration file

When you create a new configuration file, your first step is to select an integration
broker. The broker you select determines the properties that will appear in the
configuration file.

To select a broker:

* In the Connector Configurator home menu, click File>New>Connector
Configuration. The New Connector dialog box appears.

¢ In the Integration Broker field, select ICS, WMQI or WAS connectivity.
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Note: To get the choice of WMQI, Connector Configurator must be launched
from the Start menu, not from System Manager.

* Complete the remaining fields in the New Connector window, as described later
in this chapter.

To create a new file for ICS or WAS, you can also do this:

* In the System Manager window, right-click on the Connectors folder and select
Create New Connector. Connector Configurator opens and displays the New
Connector dialog box.

Creating a configuration file from a connector-specific
template

Once a connector-specific template has been created, you can use it to create a
configuration file:

1. Click File>New>Connector Configuration.
2. The New Connector dialog box appears, with the following fields:
* Name

Enter the name of the connector. Names are case-sensitive. The name you
enter must be unique, must end with the word “connector”, and must be
consistent with the file name for a connector that is installed on the system.
For example, enter PeopleSoftConnector if the connector file name is
PeopleSoft.jar.

Important: Connector Configurator does not check the spelling of the name
that you enter. You must ensure that the name is correct.

e System Connectivity
Click ICS or WMQI or WAS connectivity.
* Select Connector-Specific Property Template

Type the name of the template that has been designed for your connector.
The available templates are shown in the Template Name display. When you
select a name in the Template Name display, the Property Template Preview
display shows the connector-specific properties that have been defined in
that template.

Select the template you want to use and click OK.

3. A configuration screen appears for the connector that you are configuring. The
title bar shows the integration broker and connector names. You can fill in all
the field values to complete the definition now, or you can save the file and
complete the fields later.

4. To save the file, click File>Save>to File or File>Save>Save to the project. To
save to a project, you must be using ICS or WAS as the broker, and System
Manager must be running.

If you save as a file, the Save File Connector dialog box appears. Choose *.cfg
as the file type, verify in the File Name field that the name is spelled correctly
and has the correct case, navigate to the directory where you want to locate the
file, and click Save. The status display in the message panel of Connector
Configurator indicates that the configuration file was successfully created.

Important: The directory path and name that you establish here must match
the connector configuration file path and name that you supply in
the startup file for the connector.

5. To complete the connector definition, enter values in the fields for each of the
tabs of the Connector Configurator window, as described later in this chapter.
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Using an existing file

You may have an existing file available in one or more of the following formats:

* A connector definition file.
This is a text file that lists properties and applicable default values for a specific
connector. Some connectors include such a file in a \repository directory in
their delivery package (the file typically has the extension .txt; for example,
CN_XML.txt for the XML connector).

* An ICS repository file.
Definitions used in a previous ICS implementation of the connector may be
available to you in a repository file that was used in the configuration of that
connector. Such a file typically has the extension .in or .out.

* A previous configuration file for the connector.
Such a file typically has the extension *.cfg.

Although any of these file sources may contain most or all of the connector-specific
properties for your connector, the connector configuration file will not be complete
until you have opened the file and set properties, as described later in this chapter.

To use an existing file to configure a connector, you must open the file in
Connector Configurator, revise the configuration, and then save the file as a
configuration file (*.cfg file).

Follow these steps to open a *.txt, *.cfg, or *.in file from a directory:
1. In Connector Configurator, click File>Open>From File.

2. In the Open File Connector dialog box, select one of the following file types to
see the available files:

* Configuration (x.cfg)
* ICS Repository (*.1in, *.out)

Choose this option if a repository file was used to configure the connector in
an ICS environment. A repository file may include multiple connector
definitions, all of which will appear when you open the file.

« All files (*.%)
Choose this option if a *.txt file was delivered in the adapter package for
the connector, or if a definition file is available under another extension.

3. In the directory display, navigate to the appropriate connector definition file,
select it, and click Open.

Follow these steps to open a connector configuration from a System Manager

project:

1. Start System Manager. A configuration can be opened from or saved to System
Manager only if System Manager has been started.

2. Start Connector Configurator.

3. Click File>Open>From Project.

Completing a configuration file

When you open a configuration file or a connector from a project, the Connector
Configurator window displays the configuration screen, with the current attributes
and values.
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The title of the configuration screen displays the integration broker and connector
name as specified in the file. Make sure you have the correct broker. If not, change
the broker value before you configure the connector. To do so:

1. Under the Standard Properties tab, select the value field for the BrokerType
property. In the drop-down menu, select the value ICS, WMQI, or WAS.

2. The Standard Properties tab will display the properties associated with the
selected broker. You can save the file now or complete the remaining
configuration fields, as described in [“Specifying supported business object]
[definitions” on page 124].

3. When you have finished your configuration, click File>Save>To Project or
File>Save>To File.

If you are saving to file, select *.cfg as the extension, select the correct location
for the file and click Save.

If multiple connector configurations are open, click Save All to File to save all
of the configurations to file, or click Save All to Project to save all connector
configurations to a System Manager project.

Before it saves the file, Connector Configurator checks that values have been
set for all required standard properties. If a required standard property is
missing a value, Connector Configurator displays a message that the validation
failed. You must supply a value for the property in order to save the
configuration file.

Setting the configuration file properties

When you create and name a new connector configuration file, or when you open
an existing connector configuration file, Connector Configurator displays a
configuration screen with tabs for the categories of required configuration values.

Connector Configurator requires values for properties in these categories for
connectors running on all brokers:

 Standard Properties

* Connector-specific Properties
* Supported Business Objects
* Trace/Log File values

 Data handlers (applicable for connectors that use J]MS messaging with
guaranteed event delivery)

Note: For connectors that use JMS messaging, an additional category may display,
for configuration of data handlers that convert the data to business objects.

For connectors running on ICS, values for these properties are also required:

* Associated Maps

* Resources

* Messaging (where applicable)

Important: Connector Configurator accepts property values in either English or
non-English character sets. However, the names of both standard and
connector-specific properties, and the names of supported business
objects, must use the English character set only.

Standard properties differ from connector-specific properties as follows:
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Standard properties of a connector are shared by both the application-specific
component of a connector and its broker component. All connectors have the
same set of standard properties. These properties are described in Appendix A of
each adapter guide. You can change some but not all of these values.
Application-specific properties apply only to the application-specific component
of a connector, that is, the component that interacts directly with the application.
Each connector has application-specific properties that are unique to its
application. Some of these properties provide default values and some do not;
you can modify some of the default values. The installation and configuration
chapters of each adapter guide describe the application-specific properties and
the recommended values.

The fields for Standard Properties and Connector-Specific Properties are
color-coded to show which are configurable:

A field with a grey background indicates a standard property. You can change
the value but cannot change the name or remove the property.

A field with a white background indicates an application-specific property. These
properties vary according to the specific needs of the application or connector.
You can change the value and delete these properties.

Value fields are configurable.

The Update Method field is informational and not configurable. This field
specifies the action required to activate a property whose value has changed.

Setting standard connector properties
To change the value of a standard property:

1.
2.
3.

Click in the field whose value you want to set.
Either enter a value, or select one from the drop-down menu if it appears.

After entering all the values for the standard properties, you can do one of the
following:

* To discard the changes, preserve the original values, and exit Connector
Configurator, click File>Exit (or close the window), and click No when
prompted to save changes.

* To enter values for other categories in Connector Configurator, select the tab
for the category. The values you enter for Standard Properties (or any other
category) are retained when you move to the next category. When you close
the window, you are prompted to either save or discard the values that you
entered in all the categories as a whole.

» To save the revised values, click File>Exit (or close the window) and click
Yes when prompted to save changes. Alternatively, click Save>To File from
either the File menu or the toolbar.

Setting application-specific configuration properties
For application-specific configuration properties, you can add or change property
names, configure values, delete a property, and encrypt a property. The default
property length is 255 characters.

1.

Right-click in the top left portion of the grid. A pop-up menu bar will appear.
Click Add to add a property or Add Child to add a child property to a

property.
Enter a value for the property or child property.
To encrypt a property, select the Encrypt box.
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4. Choose to save or discard changes, as described for [“Setting standard connector|
[properties” on page 123

The Update Method displayed for each property indicates whether a component or
agent restart is necessary to activate changed values.

Important: Changing a preset application-specific connector property name may
cause a connector to fail. Certain property names may be needed by
the connector to connect to an application or to run properly.

Encryption for connector properties

Application-specific properties can be encrypted by selecting the Encrypt check
box in the Edit Property window. To decrypt a value, click to clear the Encrypt
check box, enter the correct value in the Verification dialog box, and click OK. If
the entered value is correct, the value is decrypted and displays.

The adapter user guide for each connector contains a list and description of each
property and its default value.

If a property has multiple values, the Encrypt check box will appear for the first
value of the property. When you select Encrypt, all values of the property will be
encrypted. To decrypt multiple values of a property, click to clear the Encrypt
check box for the first value of the property, and then enter the new value in the
Verification dialog box. If the input value is a match, all multiple values will
decrypt.

Update method

Connector properties are almost all static and the Update Method is COmponent
restart. For changes to take effect, you must restart the connector after saving the
revised connector configuration file.

Specifying supported business object definitions

Use the Supported Business Objects tab in Connector Configurator to specify the
business objects that the connector will use. You must specify both generic business
objects and application-specific business objects, and you must specify associations
for the maps between the business objects.

For you to specify a supported business object, the business objects and their maps
must exist in the system.

* Business object definitions and map definitions should be saved into System
Manager projects if ICS or WAS is your integration broker.

* Business object definitions and MQ message set files should exist if WMQI is
your integration broker.

Note: Some connectors require that certain business objects be specified as
supported in order to perform event notification or additional configuration
(using meta-objects) with their applications. For more information, see the
Connector Development Guide for C++ or the Connector Development Guide for
Java.

If ICS is your broker

To specify that a business object definition is supported by the connector, or to
change the support settings for an existing business object definition, click the
Supported Business Objects tab and use the following fields.
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Business object name: To designate that a business object definition is supported
by the connector, with System Manager running:

1. Click an empty field in the Business Object Name list. A drop-down list
displays, showing all the business object definitions that exist in the System
Manager project.

2. Click on a business object to add it.
3. Set the Agent Support (described below) for the business object.

4. In the File menu of the Connector Configurator window, click Save to Project.
The revised connector definition, including designated support for the added
business object definition, is saved to the project in System Manager.

To delete a business object from the supported list:

1. To select a business object field, click the number to the left of the business
object.

2. From the Edit menu of the Connector Configurator window, click Delete Row.
The business object is removed from the list display.

3. From the File menu, click Save to Project.

Deleting a business object from the supported list changes the connector definition
and makes the deleted business object unavailable for use in this implementation
of this connector. It does not affect the connector code, nor does it remove the
business object definition itself from System Manager.

Agent support: If a business object has Agent Support, the system will attempt to
use that business object for delivering data to an application via the connector
agent.

Typically, application-specific business objects for a connector are supported by
that connector’s agent, but generic business objects are not.

To indicate that the business object is supported by the connector agent, check the
Agent Support box. The Connector Configurator window does not validate your
Agent Support selections.

Maximum transaction level: The maximum transaction level for a connector is
the highest transaction level that the connector supports.

For most connectors, Best Effort is the only possible choice, because most
application APIs do not support the Stringent level.

You must restart the server for changes in transaction level to take effect.

If WMQI is your broker

The MQ message set files (*.set files) contain message set IDs that Connector
Configurator requires for designating the connector’s supported business objects.
See Implementing Adapters with WebSphere MQ Integrator Broker for information
about creating the MQ message set files.

Each time that you add business object definitions to the system, you must use
Connector Configurator to designate those business objects as supported by the
connector.

Important: If the connector requires meta-objects, you must create message set files
for each of them and load them into Connector Configurator, in the
same manner as for business objects.
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To specify supported business objects:

1. Select the Supported Business Objects tab and click Load. The Open Message
Set ID File(s) dialog box displays.

2. Navigate to the directory where you have placed the message set file for the
connector and select the appropriate message set file (.set) or files.

3. Click Open. The Business Object Name field displays the business object
names contained in the *.set file. The numeric message set ID for each
business object is listed in its corresponding Message Set 1D field.

Do not change the message set IDs. These names and numeric IDs are saved
when you save the configuration file.

4. When you add business objects to the configuration, you must load their
message set files. If you attempt to load a message set that contains a business
object name that already exists in the configuration, or if you attempt to load a
message set file that contains a duplicate business object name, Connector
Configurator detects the duplicate and displays the Load Results dialog box.
The dialog box shows the business object name or names for which there are
duplicates. For each duplicate name shown, click in the Message Set ID field,
and select the Message Set ID that you wish to use.

If WAS is your broker

When WebSphere Application Server is selected as your broker type, Connector
Configurator does not require message set IDs. The Supported Business Objects
tab shows a Business Object Name column only for supported business objects.

If you are working in stand-alone mode (not connected to System Manager), you
must enter the business object name manually.

If you have System Manager running, you can select the empty box under the
Business Object Name column in the Supported Business Objects tab. A combo box
appears with a list of the business objects available from the Integration
Component Library project to which the connector belongs. Select the business
object you want from this list.

Associated maps (ICS only)

Each connector supports a list of business object definitions and their associated
maps that are currently active in WebSphere InterChange Server. This list appears
when you select the Associated Maps tab.

The list of business objects contains the application-specific business object which
the agent supports and the corresponding generic object that the controller sends
to the subscribing collaboration. The association of a map determines which map
will be used to transform the application-specific business object to the generic
business object or the generic business object to the application-specific business
object.

If you are using maps that are uniquely defined for specific source and destination
business objects, the maps will already be associated with their appropriate
business objects when you open the display, and you will not need (or be able) to
change them.

If more than one map is available for use by a supported business object, you will
need to explicitly bind the business object with the map that it should use.

The Associated Maps tab displays the following fields:
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* Business Object Name

These are the business objects supported by this connector, as designated in the
Supported Business Objects tab. If you designate additional business objects
under the Supported Business Objects tab, they will be reflected in this list after
you save the changes by choosing Save to Project from the File menu of the
Connector Configurator window.

* Associated Maps

The display shows all the maps that have been installed to the system for use
with the supported business objects of the connector. The source business object
for each map is shown to the left of the map name, in the Business Object
Name display.

* Explicit
In some cases, you may need to explicitly bind an associated map.

Explicit binding is required only when more than one map exists for a particular
supported business object. When ICS boots, it tries to automatically bind a map
to each supported business object for each connector. If more than one map
takes as its input the same business object, the server attempts to locate and
bind one map that is the superset of the others.

If there is no map that is the superset of the others, the server will not be able to

bind the business object to a single map, and you will need to set the binding

explicitly.

To explicitly bind a map:

1. In the Explicit column, place a check in the check box for the map you want
to bind.

2. Select the map that you intend to associate with the business object.

3. In the File menu of the Connector Configurator window;, click Save to
Project.

4. Deploy the project to ICS.
5. Reboot the server for the changes to take effect.

Resources (ICS)

The Resource tab allows you to set a value that determines whether and to what
extent the connector agent will handle multiple processes concurrently, using
connector agent parallelism.

Not all connectors support this feature. If you are running a connector agent that
was designed in Java to be multi-threaded, you are advised not to use this feature,
since it is usually more efficient to use multiple threads than multiple processes.

Configuring messaging (ICS)
The messaging properties are available only if you have set MQ as the value of the
DeliveryTransport standard property and ICS as the broker type. These properties
affect how your connector will use queues.

Setting trace/log file values

When you open a connector configuration file or a connector definition file,
Connector Configurator uses the logging and tracing values of that file as default
values. You can change those values in Connector Configurator.

To change the logging and tracing values:
1. Click the Trace/Log Files tab.
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2. For either logging or tracing, you can choose to write messages to one or both
of the following:

* To console (STDOUT):
Writes logging or tracing messages to the STDOUT display.

Note: You can only use the STDOUT option from the Trace/Log Files tab for
connectors running on the Windows platform.

* To File:
Writes logging or tracing messages to a file that you specify. To specify the
file, click the directory button (ellipsis), navigate to the preferred location,
provide a file name, and click Save. Logging or tracing message are written
to the file and location that you specify.

Note: Both logging and tracing files are simple text files. You can use the file
extension that you prefer when you set their file names. For tracing
files, however, it is advisable to use the extension .trace rather than
.trc, to avoid confusion with other files that might reside on the
system. For logging files, .10og and .txt are typical file extensions.

Data handlers

The data handlers section is available for configuration only if you have designated
a value of JMS for DeliveryTransport and a value of JMS for
ContainerManagedEvents. Not all adapters make use of data handlers.

See the descriptions under ContainerManagedEvents in Appendix A, Standard
Properties, for values to use for these properties. For additional details, see the
Connector Development Guide for C++ or the Connector Development Guide for Java.

Saving your configuration file

When you have finished configuring your connector, you save the connector
configuration file. Connector Configurator will save it in the broker mode that you
selected during configuration. The title bar of Connector Configurator always
displays the broker mode (ICS, WMQI or WAS) that it is currently using.

The file is saved as an XML document. You can save the XML document in three
ways:

For ICS:

¢ From System Manager, as a file with a *.con extension in a an ICS User Project,
or

* In a directory that you specify.

* In stand-alone mode, as a file with a *.cfg extension in a directory folder, if you
are using the file as a local configuration file.

For WMQI:

* In stand-alone mode, as a file with a *.cfg extension in a directory folder.

For WAS:
* From System Manager, as a file with a *.con extension in a WAS User Project, or
* In a directory that you specity.

* In stand-alone mode, as a file with a *.cfg extension in a directory folder.
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After you have created the configuration file and set its properties, you need to
deploy it to the correct location for your connector.

* If you are using ICS as your integration broker, save the configuration in a
System Manager project, and use System Manager to load the file into ICS.

* If you are using WMQI as your integration broker, copy the configuration file to
the correct location, which must match exactly the configuration file location
specified in the startup file for your connector.

* If you are using WAS as your integration broker, save the file in a WAS user
project. Use File>Export to create .wsd1 files that you can then import into
WSAD-IE.

You can also export the configuration file as a . jar file to a specified directory.

For details about using projects in System Manager, and for further information
about deployment, see the following implementation guides:

* For ICS: Implementation Guide for WebSphere InterChange Server
e For WMQI: Implementing Adapters with WebSphere MQ Integrator Broker
* For WAS: Implementing Adapters with WebSphere Application Server

Changing a configuration file

You can change the integration broker setting for an existing configuration file.
This enables you to use the file as a template for creating a new configuration file,
which can be used with a different broker.

Note: You will need to change other configuration properties as well as the broker
mode property if you switch integration brokers.

To change your broker selection within an existing configuration file (optional):
* Open the existing configuration file in Connector Configurator.
* Select the Standard Properties tab.
* In the BrokerType field of the Standard Properties tab, select the value that is
appropriate for your broker.
When you change the current value, the available tabs and field selections on

the properties screen will immediately change, to show only those tabs and
fields that pertain to the new broker you have selected.

Completing the configuration

After you have created a configuration file for a connector and modified it, make
sure that the connector can locate the configuration file when the connector starts

up.

To do so, open the startup file used for the connector, and verify that the location
and file name used for the connector configuration file match exactly the name you
have given the file and the directory or path where you have placed it.

Using Connector Configurator in a globalized environment

Connector Configurator is globalized and can handle character conversion between
the configuration file and the integration broker. Connector Configurator uses
native encoding. When it writes to the configuration file, it uses UTF-8 encoding.

Connector Configurator supports non-English characters in:
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e All value fields

* Log file and trace file path (specified in the Trace/Log files tab)

The drop list for the CharacterEncoding and Locale standard configuration
properties displays only a subset of supported values. To add other values to the
drop list, you must manually modify the \Data\Std\stdConnProps.xml file in the

product directory.

For example, to add the locale en_GB to the list of values for the Locale property,
open the stdConnProps.xml file and add the line in boldface type below:

<Property name="Locale"
isRequired="true"

updateMethod="component restart">
idType>String</ValidType>

<Val
<Val

idValues>

<Value>ja_JP</Value>
<Value>ko_KR</Value>
<Value>zh_CN</Value>
<Value>zh_TW</Value>
<Value>fr_FR</Value>
<Value>de_DE</Value>
<Value>it_IT</Value>
<Value>es_ES</Value>
<Value>pt_BR</Value>
<Value>en_US</Value>
<Value>en_GB</Value>

<DefaultValue>en_US</DefaultValue>

</ValidValues>
</Property>
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Appendix C. Connector feature list

This appendix details the features supported by the connector for JDBC. For
descriptions of these features, see “Appendix A: Connector Feature Checklist” in
the Connector Development Guide.

Business object request handling features

details the business object request handling features supported by the
connector.

Table 23. Business object request handling features

Category Feature Support Notes
Create Create verb Full
Delete Delete verb Full The connector either performs a physical

delete or logical delete based on a special
parameter in the ASI of the BO.

Logical delete Full
Exist Exist verb No
Misc Attribute names Full
Business object names Full
Retrieve Ignore missing child object No
RetrieveByContent Ignore missing child object No
Multiple results Full
RetrieveByContent verb Full RetrieveByContent based solely on non-key
attributes is done only at the parent object
level. All child objects are retrieved based on
key values obtained during parent object
retrieval.
Update After-image support Full The connector for JDBC does not make use of
Foreign Key.
Delta support No
KeepRelations Full The child objects that are not present in the
incoming object are deleted in order of their
appearance.
Verbs Retrieve verb Full
Subverb support Full The connector does not support processing of
verbs in child objects. If the verb in the child
is null, the child inherits the verb from the
parent object.
Verb stability Full

Event notification features
details the event notification features supported by the connector.

Table 24. Event notification features

Category Feature Support Notes
Connector Properties Event distribution Full

PollQuantity Full
Event Table Event status values Full

Object key Full
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Table 24. Event notification features (continued)

Category Feature

Object name
Priority

Misc. Archiving
CDK method
gotApplEvent

Delta event notification

Event sequence

Future event processing
In-Progress event recovery

Physical delete event
RetrieveAll
Smart filtering

Verb stability

Support

Full
Full
Full
Full

No
Full
No
Partial

Full
Full
Full

Full

Notes

The connector converts all In-Progress events
to Ready For Poll events and continues
processing.

Although the connector does not have a set of
triggers, it has scripts written for the event
table and archive table, and an event package
to handle insertion of events into the event
table. This event package implements smart
filtering.

General features

details the general features supported by the connector.

Table 25. General features

Category Feature

Business object
attributes

Foreign key

Foreign Key attribute
property
Key

Max Length

Meta-data-driven design

Required

Connection lost

Connection lost on request

processing

Connection lost while idle

Connector properties ApplicationPassword
ApplicationUserName
UseDefaults

General messaging
generateMsg()

Trace level 0

Message tracing

Trace level 1
Trace level 2
Trace level 3
Trace level 4
Trace level 5

Connection lost on poll

Support
Full

Full

Full

Full
Full

Full
Full

Full
Full
Full
Full

Full
Full
Full
Full
Full
Full

Notes

The connector uses this in combination with
the ASI of an attribute while setting FK
attribute values.

The connector sets the FK attribute value to
appropriate Primary key values.

This attribute is used to retrieve records based
on unique values.

This attribute is used to determine if an
attribute is required.
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Table 25. General features (continued)

Category Feature

Misc. CDK method LogMsg
Java Package Names
Logging messages
NT service compliance
Transaction support
Special value CxBlank processing
CxIgnore processing

Support Notes

Full
Full
Full
Full
Full
No

Full
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Appendix D. Business object samples

This appendix details the sample business objects that are included with the
connector for JDBC. The JDBC connector includes the following business object
samples:

* AfterUpdateSPSampleBO.txt

* BeforeCreateSPSampleBO.txt

* BOwithDifferentParameterOrder.txt

* BOwithIOandOPParams.txt

* BOwithFewerSPParamsthanBOAttribs.txt

* CreateSPUpdateSPSampleBO.txt

* RetrieveResultSet_SampleBOwithMcardChild.txt
* RetrieveResultSet_SampleBOwithScardChild.txt

AfterUpdateSPSampleBO.txt
Attribute name: AfterUpdateSP

Contains the Jdbctest_Customer business object. Application-specific information
of this attribute contains the following information:
SPN=UpdateAl1CoTumns;IP=fid:CustomerName:CustomerNumber:CustomerDesc.
UpdateAl1Columns is the name of the stored procedure that uses all four business
object attributes (fid,CustomerName,CustomerNumberandCustomerDesc) as input
parameters. This stored procedure is executed after the Update operation is
completed.

BeforeCreateSPSampleBO.txt

Attribute name:BeforeCreateSP

Contains the Jdbctest_Customer business object. Application- specific information
of this attribute contains the following information: SPN=GetCustomerID;0P=fid
GetCustomerID is the name of the stored procedure that uses the fid business
object attribute as an output parameter (preferably to get an ID value from a
MasterID table). The stored procedure is executed before the Create operation is
completed.

BOwithDifferentParameterOrder.txt

Attribute name:AfterRetrieveSP

Contains the Jdbctest_Address business object. Application- specific information of
this attribute contains the following information:
SPN=UpdateAddress;IP=addressid;IP=zipcode:city:street. UpdateAddress is the
name of the stored procedure that uses all the business object attributes as input
parameters (preferably to update the address in a table other than
Jdbctest_Address). Note that the parameter order differs from that of the business
object attribute order and that it contains more than one name:value pair for the
input parameters. The stored procedure is executed after the Retrieve operation is
completed.
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BOwithilOandOPParams.txt

Attribute name:RetireveSP

Contains the Jdbctest_Address business object. Application- specific information of
this attribute contains the following information:
SPN=RetrieveAddress;I0=addressid;0P=street:city:zipcode. RetrieveAddress is
the name of the stored procedure that uses the business object attribute addressid
as an input/output parameter. It also uses the remaining business object attributes
as output parameters: zipcode, city, street . The stored procedure is executed
instead of the Retrieve operation.

BOwithFewerSPParamsthanBOAttribs.txt
Attribute name:AfterUpdateSP

Contains the Jdbctest_Address business object. Application- specific information of
this attribute contains the following information:
SPN=UpdateZipOnly;IP=addressid:zipcode. UpdateZipOnly is the name of the stored
procedure that uses the addressid and zipcode business object attributes as input
parameters. Note that the total number of stored procedure parameters is less than
the total number of business object attributes.

CreateSPUpdateSPSampleBO.txt

Attribute name:CreateSP

Contains the Jdbctest_Address business object. Application- specific information of
this attribute contains the following information:
SPN=CreateAddress;IP=addressid;IP=street:city:zipcode. CreateAddress is the
name of the stored procedure that uses all four business object attributes as input
parameters. Note that it contains more than one name:value pair for the input
parameters. The stored procedure is executed instead of the Create operation. This
business object also contains the UpdateSP attribute. It contains the following text:
SPN=UpdateCity;IP=addressid:city. UpdateCity is the name of the stored
procedure that uses addressid and city as input parameters. Note that the total
number of stored procedure parameters is less than the total number of business
attributes. The stored procedure is executed instead of the Update operation.

RetrieveResultSet_SampleBOwithMcardChild.txt

Attribute name:RetrieveSP

Contains the parent business object Jdbctest_Customer and the multiple-cardinality
child, Jdbctest_Address. The Jdbctest_Address business object uses fid, the
primary key of the parent business object, as the foreign key attribute. Application-
specific information of this attribute contains the following information:
SPN=RetrieveAddress;RS=True;IP=CustomerID. RetrieveAddress is the name of the
stored procedure that uses the foreign key attribute CustomerID as the only input
parameter. Because RS is set to True, all the addresses for that CustomerID are
returned in a result set. Note that output parameters cannot be part of the
RetrieveSP attribute’s application-specific information when a result set is
returned. If RS is not set or is set to false , output parameters can be part of the
application-specific information.
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RetrieveResultSet_SampleBOwithScardChild.txt

Attribute name:RetrieveSP

Contains the parent business object Jdbctest_Customer and the single-cardinality
child business object Jdbctest_Contact. The Jdbctest_Contact business object uses
the primary key contact_id. contact_id is also the foreign key attribute in the
parent business object. Application-specific text of this attribute contains the
following information: SPN=RetrieveContact;RS=True;IP=Contact_ID.
RetrieveContact is the name of the stored procedure that uses ContactID as the
only input parameter. Although RS is set to True, note that only one row is
returned as part of the result set because Jdbctest_Contactis a single-cardinality
child business object. Although it is valid to have a RetrieveSP attribute with RS
set to True for a single-cardinality child business object, result sets are not used for
this purpose because only one row is returned. Note that output parameters cannot
be part of the RetrieveSP attribute’s application-specific information when a result
set is returned. If RS is not set or set to false, output parameters can be part of the
application-specific information.
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Appendix E. Support for null and blank values

This appendix details different pass and fail scenarios where the key value in a
business object is blank or null. This appendix also contains the functional changes
required for blank or null business object values.

Pass and Fail Scenarios

If a key value in a business object is blank or has a null value in the database, then

n_n

build the where clause with the "is null” type instead of the "=" operator type.

IBM recommends that business objects have at least one key attribute that does not
have a blank value.

The following scenario is a parent object with one key that has a null value. This
scenario fails under these conditions.

Table 26. Customer

Attribute Type

cid Integer (Key)
name String
comments String

The following scenario is a parent object with two keys and one key has a null
value. This scenario passes under these conditions.

Table 27. Customer

Attribute Type

cid Integer (Key)
name String
comments String

In scenario two, build the retrieve query by selecting cid, name, and comments
from customer, where cid=1000 and name is set to null.

The following scenario is a parent object with one child object in a container object
with a foreign key reference. This scenario fails under these conditions.

Table 28. Customer

Attribute Type

cid Integer (Key)

name String (Key)

comments String

Address Address

Aid Integer (Key) ASI:FK=cid
Acity String
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Table 28. Customer (continued)

Attribute Type

Azip String

If cid contains a null value, then build the retrieve query by selecting Aid, Acity,
and Azip from address. Set the value of Aid to null.

The following scenario is a parent object with one child object in a container object
with two key references. This scenario passes under these conditions.

Table 29. Customer

Attribute Type

cid Integer (Key)

name String

comments String

Address Address

Aid Integer (Key) ASI:FK=cid
Acity String (Key) ASI:FK=name
Azip String

If name has a null value, then build the Retrieve query by selecting Aid, Acity, and
Azip from address, where Aid=Cid and Acity has a null value.

Functionality

If the connector encounters a blank value on a key, it then compares that value
with the UseNull value in the attribute. If the value is true, then the connector
adds null value to the query. This affects the following verb operations:

* Retrieve

* RetrieveByContent
* Update

* Delete

The following files are affected by blank or null business object values:
* JDBCDBManager.java

* JDBCQueryBuilder.java

* JDBCBusinessObject.java

* JDBCBoHandlerjava
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Notices

IBM may not offer the products, services, or features discussed in this document in
all 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
US.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 IS” 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 of express or
implied warranties in certain transactions, therefore, this statement may not apply
to you.

This information could include technical inaccuracies or typographical errors.
Changes are periodically made to the information herein; these changes will be
incorporated in new editions of the publication. IBM may make improvements
and/or changes in the product(s) and/or program(s) described in this publication
at any time without notice.

Any references in this information to non-IBM Web sites are provided for
convenience only and do not in any manner serve as an endorsement of those Web
sites. The materials at those Web sites are not part of the materials for this IBM
product and use of those Web sites is at your own risk.

IBM may use or distribute any of the information you supply in any way it
believes appropriate without incurring any obligation to you.

Licensees of this program who wish to have information about it for the purpose
of enabling: (i) the exchange of information between independently created
programs and other programs (including this one) and (ii) the mutual use of the
information which has been exchanged, should contact:

IBM Burlingame Laboratory Director
IBM Burlingame Laboratory
577 Airport Blvd., Suite 800
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Burlingame, CA 94010
US.A

Such information may be available, subject to appropriate terms and conditions,
including in some cases, payment of a fee.

The licensed program described in this document and all licensed material
available for it are provided by IBM under terms of the IBM Customer Agreement,
IBM International Program License Agreement, or any equivalent agreement
between us.

Any performance data contained herein was determined in a controlled
environment. Therefore, the results obtained in other operating environments may
vary significantly. Some measurements may have been made on development-level
systems and there is no guarantee that these measurements will be the same on
generally available systems. Furthermore, some measurement may have been
estimated through extrapolation. Actual results may vary. Users of this document
should verify the applicable data for their specific environment.

Information concerning non-IBM products was obtained from the suppliers of
those products, their published announcements or other publicly available sources.
IBM has not necessarily tested those products and cannot confirm the accuracy of
performance, compatibility or any other claims related to non-IBM products.
Questions on the capabilities of non-IBM products should be addressed to the
suppliers of those products.

This information may contain examples of data and reports used in daily business

operations. To illustrate them as completely as possible, the examples may include

the names of individuals, companies, brands, and products. All of these names are

fictitious and any similarity to the names and addresses used by an actual business
enterprise is entirely coincidental.

All statements regarding IBM’s future direction or intent are subject to change or
withdrawal without notice, and represent goals and objectives only.

Programming interface information

Programming interface information, if provided, is intended to help you create
application software using this program.

General-use programming interfaces allow you to write application software that
obtain the services of this program’s tools.

However, this information may also contain diagnosis, modification, and tuning
information. Diagnosis, modification and tuning information is provided to help
you debug your application software.

Warning: Do not use this diagnosis, modification, and tuning information as a
programming interface because it is subject to change.

Trademarks and service marks

The following terms are trademarks or registered trademarks of International
Business Machines Corporation in the United States or other countries, or both:
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IBM

the IBM logo
AIX
CrossWorlds
DB2

DB2 Universal Database
Domino
Lotus

Lotus Notes
MQIntegrator
MQSeries
Tivoli
WebSphere

Microsoft, Windows, Windows NT, and the Windows logo are trademarks of
Microsoft Corporation in the United States, other countries, or both.

MMX, Pentium, and ProShare are trademarks or registered trademarks of Intel
Corporation in the United States, other countries, or both.

Java and all Java-based trademarks are trademarks of Sun Microsystems, Inc. in the
United States, other countries, or both.

Other company, product or service names may be trademarks or service marks of
others.

Adapter for JDBC includes software developed by the Eclipse Project
(http:/ /www.eclipse.org)

IBM WebSphere InterChange Server V4.2.1, IBM WebSphere Business Integration
Toolset V4.2.1, IBM WebSphere Business Integration Adapters V2.3.1, IBM
WebSphere Business Integration Collaborations V4.2.
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