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This presentation will focus on the WebSphere Adapter for Oracle E-Business Suite
V6.0.2
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IBM WebSphere Adapter for Oracle E -Business Suite V6.0.2 © 2007 IBM Corporation

This section will provide an overview of the WebSphere Adapter for Oracle E-Business
Suite. Note that the installation and deployment of the WebSphere Adapter for Oracle E-

Business Suite is also covered in a separate presentation common for all WebSphere
Adapters.
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Overview

IBM WebSphere Adapter for Oracle E -Business Suite V6.0.2 © 2007 IBM Corporation

The WebSphere Adapter for Oracle E-Business Suite (EBS) allows bi-directional
connectivity, both inbound and outbound, with Oracle E-Business Suite applications using
a JDBC Adapter.

The adapter includes samples with Oracle E-business Suite. They are outbound events
for creating and retrieving customer information from Oracle EBS, inbound events for
retrieving customer data generated or modified in Oracle EBS, and an outbound event to
process an Oracle EBS API call. These samples provide a basic understanding on how to
use the IBM WebSphere Adapter for JDBC to interface with Oracle E-Business Suite data.
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For those samples that are shipped with the adapters, these security requirements must
be met in order to run through these samples and scripts. You need permissions to
modify and create content, to add and remove and tables, and to run required executable
files in the APPS schema. You may need to check with your Oracle administrator to
determine which account to use to run the sample and to ensure that you have the
necessary permissions to access database artifacts. For the Oracle E-Business Suite,
you will need an account with Workflow Administrator Web Applications, System
Administrator, and Receivables Manager permissions.
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Overview

IBM WebSphere Adapter for Oracle E -Business Suite V6.0.2 © 2007 IBM Corporation

Here is the description of each scenario provided in the samples. The outbound scenario
1 involves using the JDBC adapter to create a customer in the Oracle EBS Financials
database and then retrieve the customer information back. The inbound scenario 2
involves using Oracle’s built in event system to populate entries in an event table when
customers are created inside Oracle. Another outbound scenario demonstrates how to
call Oracle EBS Database APIs. One example provided here is to call the Executable API
to create a concurrent program.
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Overview

= Creates and Updates are made to the Oracle EBS
Interface tables and a stored procedure moves the
updates to the Base tables

= Retrieves can be done directly from the Base
Tables as retrieve operation does not modify
values in the tables

© 2007 IBM Corporation

IBM WebSphere Adapter for Oracle E -Business Suite V6.0.2

Here is more information on how the examples run with Oracle EBS. Creates and updates
are made to the Oracle EBS interface tables. One of the scripts allows you to create a
Stored Procedure from Oracle EBS and moves the updates from the interface to the base
tables when those operations have been invoked. Since the retrieve operation is not
making any changes to the table, it can be done directly from the base tables.
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Overview

= Create synonyms when working with your Oracle
objects
» Due to size of database and large number of artifacts in

the Oracle EBS database, synonyms make it easier to
search when running Enterprise Service Discovery

» Known issue that can occur in relation to the Oracle
database driver (see IBM Technote #1218775)

» To create synonyms in the Oracle EBS database, run the
Ibom_create_synonyms.sqgl using SQL*Plus tool (or some
other tool to run SQL scripts)

IBM WebSphere Adapter for Oracle E -Business Suite V6.0.2 © 2007 IBM Corporation

There is a sample script to create synonyms when working with the Oracle objects.
Synonyms are helpful due to size of the database and the large number of artifacts in the
Oracle EBS database. Synonyms also make those objects easier to search when running
Enterprise Service Discovery.

There is a known issue with some JDBC drivers through the Oracle database driver, so
you can reference to that tech

note here. You can create synonyms in the Oracle EBS database by running the provided
script using the SQL*Plus tool or other tool to run SQL scripts.
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Overview: WebSphere Adapter for JDBC

IBM WebSphere Adapter for Oracle E -Business Suite V6.0.2 © 2007 IBM Corporation

The IBM WebSphere Adapter for JDBC implements the JCA 1.5 specification and enables
bi-directional connectivity, both inbound and outbound, with those Enterprise Information
System business applications that communicate with database applications. The JDBC
driver supports the JDBC 2.0 or higher specification and the adapter uses JDBC APIs to
retrieve and update information in the database by running SQL statements or stored
procedures, depending on what you specify. This is stored and specified in the business
object. 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 adapter to run on an object in a database server. The JDBC Adapter supports
both local transactions and global XA transactions. This version of the adapter provides
Global XA support for outbound connections, and can configure an XA Data Source
through the WebSphere Process Server data source. DataSourceJNDIName is a new
property in the Managed Connection Factory where the Data Source name is specified.
In this case, it supports all databases and is no longer restricted to just DB2 and Oracle.
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IBM WebSphere Adapter for Oracle E usiness Suite V6.0.2 © 2007 IBM Corporation

This section will provide the steps in installation, development, and deployment of the
WebSphere Adapter for Oracle E-Business Suite. Note that the installation and
deployment of the WebSphere Adapter for Oracle E-Business Suite is also covered in a
separate presentation common for all WebSphere Adapters.
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Installation preparation steps

= Unzip oracleEBSSamples.zip in the samples folder

File Name Description

Ibm_websphere_event_table_create.sql Event table creation script

lbm_websphere_events_s.sq Event Id Sequence creation script

Package creation script for the procedures used in customer object

Ibm_customer_event_pkg.pls N X
- - = creation sample scenarios

Ibm_customer_event_key_s.sql Event Key Sequence create script

SQL script to insert SP to be called after event entries have been

Ibm_submit_request.sq made to the Interface tables to move the data to the Base tables

raise_inbound_event.sql SQL script to raise customer inbound event

Creates the synonym names that will be used in creating business

Ibm_create_synonyms.sgl objects for the samples

IBM WebSphere Adapter for Oracle E -Business Suite V6.0.2 © 2007 IBM Corporation

The adapter is now included in the Resource Adapters directory of WebSphere Integration
Developer. Inside the OracleEBS directory, there is a sample folder with a file called
oracleEBSSamples.zip. Shown here is a list of scripts and packages that will help you to
create the necessary tables and stored procedures. These scripts are needed in order to
go through three scenarios that are provided.
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Installation Preparation Steps

IBM WebSphere Adapter for Oracle E -Business Suite V6.0.2 © 2007 IBM Corporation

The JCA adapters are packaged as resource adapter archive (RAR) files. The Adapter for
Oracle EBS and the Adapter for JDBC are now packaged in WebSphere Integration
Developer. The RAR files are located in Resource Adapter directory.

Any JDBC 2.0 driver specific to the database that you will be integrating with must be
added to the class path. Other information necessary in preparation for use of the adapter
are the databases and tables used by the adapter.

The sample script is provided for the Oracle event table for inbound processing. The
WebSphere Adapter for Oracle E-Business Suite uses its own event system to look for
change to Oracle data by populating necessary key values to the adapter’'s event table.
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IBM WebSphere Adapter for Oracle E -Business Suite V6.0.2 © 2007 IBM Corporation

This section will provide an overview of the Enterprise Service Discovery
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Enterprise Service Discovery

IBM WebSphere Adapter for Oracle E -Business Suite V6.0.2 © 2007 IBM Corporation

The Enterprise Service Discovery allows for the discovery of objects in a database,
generates Business Objects from the selected objects, and generates the service
constructs that enable the adapter to run as an SCA component. Objects from which

business objects can be created include tables, views, stored procedures, synonyms, and
custom queryBOs.
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Enterprise Service Discovery

= Configure Settings for Discovery Agent

» Properties: Username, Password, Database URL,
JDBCDriverClass, Prefix

4= Enterprise Service Discovery 5[

Configure Settings for Discovery Agent

Specify the properties to inttialize the resource adapter and the enterprise service discovery |
agent, @j‘

Connection Configuration
Miscellansous

Prefixz: I |

User Credentials

Usernare: & I

Passwaord: * I

Machine Credentials

Database LRL: & I

1dbc Driver Class:  * I

IBM WebSphere Adapter for Oracle E -Business Suite V6.0.2 © 2007 IBM Corporation

Here is a screen capture of the ‘Configure Settings for Discovery Agent’ panel. User and
Machine Credentials are required properties. They include Username, Password,
Database URL, and JDBC Driver Class.
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Enterprise Service Discovery

= Metadata Discovery x
ilit: Find and Discover Enterprise Services
SySte m Ca’pa'bl I Itl eS To discover objects on the enterprise system, create a query by pressing "Edit Query" and @i?
then press "Execute Query”, Once discovered, press "Add to import list" ko specify the
} Analyze database to abjects to be imported.
. . Query:
identify schemas ikt

I Schema Mame Filter=null, Types=Tables, Types=Views, Types=5Stored Procedures, Types 1 Edit Query... I

» Set filter properties to
limit number of objects  cbisas dscoveracby auer:
displayed and whether | ©&'me ;Ti
to set ASI values for g |
the business objects

) Stored Procedures

éjl Synanyms - Nick Mames
S

() SYSIEM

() SYSVISUAL

O Add to import: list

Ohbijects to be imported:

| Remave |

IBM WebSphere Adapter for Oracle E -Business Suite V6.0.2 © 2007 IBM Corporation

Metadata Discovery System Capabilities Schemas will be displayed as top-level nodes in
atree. Nodes, labeled Tables, Views, Stored Procedures, and Synonyms/Nicknames for
that schema are found under each schema. These nodes are selectable. Before
displaying the tree, the SchemaNameFilter property will be used to filter the list of
schemas displayed. If the SchemaNameFilter property is not set, all schemas will be
displayed. The Types property will then be used to determine which type nodes to add
under the schemas listed. Upon expanding a node, the ObjectNameFilter property will be
used to determine which database objects to display.

Edit query can be selected to set query filters based on schema name, type. It also allows
to check the “add Business object ASI” and “query business objects” boxes to select
stored procedures or set custom query business objects.
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Query Filter Properties

4= Enterprise Service Discovery 5'

Query Filter Properties
Set the query Filker properties, then press QK. ?

This property group encompasses properties used to filker the objects displayed by the EMD,

Schema Mame Filker:

Tvpes:
Tables add...

Wiews
Stored Procedures Remoyve |

Synonyms - Nick Mames

v Add business ohject A5T -]
v Query business object -]

Query business object count; I 1

(04 I Cancel

© 2007 IBM Corporation

IBM WebSphere Adapter for Oracle E -Business Suite V6.0.2

From the Query Filter Properties panel, you can filter on schema names or types and
optionally select "Add business object ASI" to specify stored procedures. Or you can
select "Query business object" to set query business object.

The query business count, which represents the maximum integer value of Query
Business Objects, can be generated at one time. Only when the value of the property
QueryBO is ‘true’ will this property be enabled. Its default value is 1.
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iInformation

= StatusColumnName
= Name of the database
column used to perform
logical deletes

= StatusValue

" Value that specifies
whether a business object
is inactive or deleted

= StoredProcedureName

" Associate with the
Stored Procedure Type

Business object application specific

4+ Enterprise Service Discovery

Configuration Parameters for ADDRESS (1 of 2)

Set the configuration parameters, then press OK,
This property graup encompasses properties that are set for a business object by the EMD,

Status Colurn Mame: IADDRID j

Status Value: |
WerbAST:

—

CreatespP

Add...

Remove

Schema Mame Filker: I

Schema |anpcuser

74
L

S Mame Filter: |

Stored Procedure: ICREATEADDRESS
Stored Procedure Parameters

L

YARD: addrid

YARL: Jeustid

e

vARZ: Jaity

WARS:

4

L«

Cancel

© 2007 IBM Corporation

You can set configuration properties such as StatusColumnName and StatusValue, which
come into play when you want to use logical deletes from the database. This is also
where you would associate the stored procedure type.
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Query business object

4= Enterprise Service Discovery

=
Find and Discover Enterpiise Services

Use "Edit Query” to create a query and press "Run Query” ta discover matching @
objects on the enterprise system.

Query:

[ Schema Mame Filter=null, Tynes=Tables, Types=Views, Types=Stored Procedure  Edit Query. .

Run Query

Objects discovered by query:
Q) APR
) svs
1) svsim
Q) SYsWISUAL
E)£3) Query Statements
(il seclect Statement 1

Configuration P

for Select 5 101 0f1)
Set the configuration parameters, then press OF,
This property group encompasses properties that are set For a query business object by the EMD.

Mame: b | Customer
Objects ko be imported:

4= Enterprise Service Discovery

Select skakement related properties

Select statement:™® | select * From customer where id=? and Iname=7
wihere clause parameter 1

Parameter bype: I\nt

Parameter value! | 10

Wwhere clause parameter 2

Parameter bype: Istrlng

< Back, [iext >

Parameter value! | Smith

Check specified select skatement with dummy values
I~ Check

Result: Execution succeeded.

crea_|

IBM WebSphere Adapter for Oracle E -Business Suite V6.0.2

© 2007 IBM Corporation

In the Configuration Parameters for Select Statement panel, you can select the check box
“Check” to see if the specified select statement with dummy values runs correctly. If the

statement is valid, you will see the message indicating that the query ran successfully.
Otherwise, you will need to double check the select statement or configurations for

‘WHERE'’ clause parameters.
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= Activation Specification Properties

Enterprise Service Discovery - Inbound

= Delivery Mode and Polling Info, Credentials, and Miscellaneous

Properties For Activation Spec

B Mamespace: g I htkpef e b, comyxmins/prodfwebspherej2cafjdbe

Delivery Mode and Polling Information

Delivery Type: |oroERED

=

Pall period [Int]: | 2000

IID— User Credentials
Username:
Retry inkerval [Integer]: I 50000
Passward:

Pall quantity [Int]:

© I Wedemo

*

I Machine Credentials

Retry limit [Integer]:
™ stop poling on error [Baclean]
¥ assured once delivery [Boolean] Database URL:

™ Filker future events [Boolean] Jdbe Driver Class:

[:ata Source JNDT Name: I

#* Ijdbc:dsz:C:\WPI6D'\runtimss‘\b\j6\cluudscape'\databases'\JDBCTEST

* |com.\bm.dsz.jdbc.DEZjDriver

Event Type filker [String]: I Miscellanzous

Ewent Order By:
Ewent Table Mamne:
SP Befare Poll:

5P After Poll:

Event Query Type!

Ieventitirnej event_priority

* |WBIA_JDBC_EvantStore

I
IStandard j

IBM WebSphere Adapter for Oracle E -Business Suite V6.0.2

© 2007 IBM Corporation

Once the query has been run and the selection of business objects has been done, you
then specify inbound or outbound service type. Here you see an example of the set of

properties specified with an inbound service type.
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Enterprise Service Discovery - Outbound

= J2C Authentication Data Entry and other Managed Connection Factory Properties
= Resource Adapter Properties and Miscellaneous
¥ Deploy connector with module

Specify the connection properties which will be used to connect ko the Enterprise Information Syskem at runtime:

€~ se connection properties specified an server

¥ Use discovered connection properties Reses ek ey B
Logging and Tracing
12C Authentication Data Entry: I
¥ Adapter 1D [Stringl: ~ * [ Resourcendapter
Log file size [Integer]: [o

Managed Connection Properties Log file name [Stringl: I

User Credentisls
Log Files [Integer]: B

Wi I fiisdemo Trace file size [Integer]: | 0
Passward: I Aok Trace file name [Stringl: |
Trace files [Inkeger]: B

Maching Credentials
™ Auto Commit

Miscellansous

Ping Guery: [

i Data Source Mame: I Database vendor: * [[other
QueryTimeout: [

A Database Name: I

Return Dummy BO For 5P: [ false

[:ata Source JNDT Name: I

Database LRL: * | jobcidbZjiCHwPIE0 runtimesibi_véicloudscapeidatabases) IDBCTEST

Jdbec Driver Class: & I com. ibm. db2j. jdbe. DEZ{Driver

IBM WebSphere Adapter for Oracle E -Business Suite V6.0.2 © 2007 IBM Corporation

Here you see an example of the set of properties specified with an outbound service type
including Miscellaneous
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Enterprise Service Discovery

= Parent and child Business Object relationships will
need to be set using the Business Object Editor in
Integration Developer.

= Set Application Specific Information (ASI) foreign
key relationships between the parent and child
objects.

» Refer to WebSphere Adapter for JDBC User Guide

©
.
*

IBM WebSphere Adapter for Oracle E -Business Suite V6.0.2 © 2007 IBM Corporation

Once you run through the Enterprise Service Discovery process, you will be setting the
relationship between parents and child using the Business Object Editor in Integration
Developer. You also need to set Application Specific Information, aka ASI foreign key
relationships between the parent and child objects. The WebSphere Adapter for JIDBC
User Guide had additional information on how to set up those relationships.
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© 2007 IBM Corporation

This section will provide details of the configurations properties of the WebSphere Adapter
for Oracle E-Business Suite.
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Configuration properties

= Configuration Properties used by the adapter to
communicate with the specific database application

= Types of Properties
» Application sign-on
= Required properties
» Activation Specification
» Activation Specification for Inbound requests
» Managed Connection Factory for Outbound requests

» Deployment Descriptor

IBM WebSphere Adapter for Oracle E -Business Suite V6.0.2 © 2007 IBM Corporation

Configuration properties are used to communicate with the specific database application.
There are various types of properties used such as application sign on, activation
specification, managed connection factory, and custom properties.
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Enterprise Service Discovery connection
properties
Property Description

UserName = UserName to connect to the database

Password = Password for corresponding UserName

Database URL = DatabaseURL used to connect to the database

Prefix = The prefix to be added to the name of the
business object.

JDBCDriverClass = JDBC Driver class for the driver used to connect
to the database

IBM WebSphere Adapter for Oracle E -Business Suite V6.0.2 © 2007 IBM Corporation

Shown here is a list of connection properties for Enterprise Service Discovery, which are
defined in the Adapter User Guide and Information Center. These properties are required
for both inbound and outbound services. These properties are similar to the previous
version.
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Activation specification properties

Property Description

SPBeforePoll = This would be any stored procedure that user wants to
run before the actual poll query is called. It will take one
input parameter for poll quantity.

SPAfterPoll = This would be any stored procedure that user wants to
run after each poll cycle. It will take one input parameter
for poll quantity.

Retry Interval = Time in milliseconds between retries in case of EIS
connection failure

Retry Limit = Number of times to attempt to retry the inbound
connection

Stop Polling on Error = Stop the adapter when an error is encountered while

polling. The default value is False.

Assured Once Delivery = This option provides once-and-only-once event delivery.
Turning it off may provide a performance benefit.

= This option will allow to filter the events to be processed
by business object type. It has a comma delimited list of
business object types, and only the types specified in the
property are picked up for processing.

EventFilterType

IBM WebSphere Adapter for Oracle E -Business Suite V6.0.2 © 2007 IBM Corporation

Here are just highlights of some new activation specification properties available in V6.0.2.
These properties hold the inbound event processing configuration information for a
message endpoint. They can be set through the enterprise service discovery wizard, the
WebSphere Application Server, or WebSphere Enterprise Service Bus administrative
console.

More information on a complete list of activation specification properties can be found in
the WebSphere Adapter Information Center. The link to the Information Center is
provided at the end of this presentation.
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Activation specification properties (cont.)

Property Description

Filter Future Events = If the value is true, the adapter will not process events
that have a timestamps in the future.

EventQueryType = This property values will decide whether to use standard
event store or custom query. The valid values are
Standard (for the standard event store) and Dynamic (for
custom event processing)

CustomEventQuery = The SQL query, stored procedure or stored function for
custom event processing. This will be run during each
poll cycle when the EventQueryType is set to Dynamic.

CustomUpdateQuery = The custom update query that will be run after each event
is processed so that the same event does not get picked
up for processing in the subsequent event cycles.

CustomDeleteQuery = The custom delete query that will be run after each event
is processed.

DataSourceJNDIName = This is the JNDI data source name to be used by the
adapter to establish connection to the database.

IBM WebSphere Adapter for Oracle E -Business Suite V6.0.2 © 2007 IBM Corporation

Continue with Activation Specification Properties. New additional inbound properties are
added to support user-customizable event processing. These include properties for
custom event query, custom update query, custom delete query, SP before and after poll.
An event query type property will determine if custom query or standard event store should
be used for event processing.

WPIv602_AdapterOracleEBus.ppt Page 26 of 33



| IBM Software Group

Managed (J2C) connection factory properties

Property Description

UserName = UserName to connect to the EIS
Password = Associated password for UserName
DatabaseURL = DatabaseURL used to connect to the database

DataSourceJNDIName

JNDI name of the data source used to get the JDBC
connection

AutoCommit = Autocommit to be set on the connection

JDBCDriverClass = JDBC Driver class for the driver used to connect to the
database

XADataSourceName = XA data source name to be used to establish an XA
connection to the database

XADatabaseName = Database name to be used for the XA connection

IBM WebSphere Adapter for Oracle E -Business Suite V6.0.2

© 2007 IBM Corporation

Here are highlights of some of managed connection factory (MCF) configuration
properties. They are used at run time to create an outbound connection instance with an
enterprise information system. Once the MCF properties are created, they are stored in

the deployment descriptor.

A J2C connection factory manages connection pooling. It provides configuration
information for outbound connectivity to a single JDBC application instance from an

application by way of the adapter.

WPIv602_AdapterOracleEBus.ppt
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Resource adapter properties

Property Description

PingQuery = SQL Query is test valid connection to the database

DatabaseVendor = Specifies which RDBMS the adapter uses for special processing
(DB2, Oracle, or SQL Server, Other for Cloudscape)

enableHASupport = When the enableHASupport property is set to true, only one of

the replicated adapter instances actively polls for events while
other instances are in standby mode. If the enableHASupport
property is set to false, all of the adapter instances replicated on
cluster members actively poll for events. This may result in event
duplication. Do not change the value of enableHASupport to false
for a single server environment.

QueryTimeOut = Sets the QueryTimeOut for all SQL statements to the number of
seconds specified. SQL exception is captured for timeout

ReturnDummyBOForSP = Used to return output parameters even when the result set is
empty (Dummy business object with values from output/input
parameters will be returned)

IBM WebSphere Adapter for Oracle E -Business Suite V6.0.2 © 2007 IBM Corporation

Resource adapter properties consist of logging and tracing and activities specific to the
adapter, such as the default configuration properties of the adapter. Here are just some
highlight of these properties in the deployment descriptor. One new property in V6.0.2 is
enableHASupport which supports multiple adapter instances in clustered environment. So
setting enableHASupport to true, only one of the replicated adapter instances actively polls
for events while other instances are in standby mode. And if set to false, all of the adapter
instances replicated on cluster members actively poll for events. This capability would
improve adapter performance and availability. You configure these properties using the
enterprise service discovery wizard or the administrative console of the server.
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This section will provide a summary of the WebSphere Adapter for Oracle E-Business
Suite.
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Summary

= WebSphere Adapter for Oracle E-Business Suite
provides samples and integrates with Oracle E-
Business Suite using the WebSphere Adapter for
JDBC

» Inbound and Outbound support

= Provided preparation steps in installing WebSphere
Adapter for Oracle E-Business Suite

= Supported for Enterprise Metadata Discovery for
discovering services

= Looked at configuration properties for inbound and
outbound services

-5

IBM WebSphere Adapter for Oracle E -Business Suite V6.0.2 © 2007 IBM Corporation

To summarize this presentation, the WebSphere Adapter for Oracle E-Business Suite
(EBS) allows to bi-directional connectivity, both inbound and outbound, with Oracle E-
Business Suite applications using JDBC Adapter. The adapter supports both inbound and
outbound interaction. Providing installation preparation steps in installing WebSphere
Adapter for Oracle E-Business Suite. Enterprise service discovery is used for discovery of
services and creating the service description. It is also used to specify values for custom
adapter properties and discovery of business objects.
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Reference Information

= WebSphere Adapter for JDBC User Guide

= Java Connector Architecture

» http://java.sun.com/j2ee/connector/index.jsp

= Enterprise MetaData Discovery

» http://www.ibm.com/developerworks/java/library/j-emd/

= WebSphere Adapter Information Center

» http://www-306.ibm.com/software/integration/wbiadapters/library/infocenter/

= WebSphere Process Integration Information Center

» http://publib.boulder.ibm.com/infocenter/dmndhelp/v6rxmx/index.jsp

IBM WebSphere Adapter for Oracle E -Business Suite V6.0.2 © 2007 IBM Corporation

Additional reference information may be found at these URLSs.
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Feedback

Your feedback is valuable

You can help improve the quality of IBM Education Assistant content to better
meet your needs by providing feedback.

= Did you find this module useful?

= Did it help you solve a problem or answer a question?

= Do you have suggestions for improvements?

Click to send e-mail feedback

IBM WebSphere Adapter for Oracle E -Business Suite V6.0.2 © 2007 IBM Corporation
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technical inaccuracies or typographical errors. IBM may make improvements or changes in the products or programs described herein at any time without notice. Any
statements regarding IBM's future direction and intent are subject to change or withdrawal without notice, and represent goals and objectives only. References in this
document to IBM products, programs, or services does not imply that IBM intends to make such producls programs or services available in all countries in which IBM
operates or does business. Any reference to an IBM Program Product in this document is not intended to state or imply that only that program product may be used.
Any functionally equivalent program, that does not infringe IBM's intellectual property rights, may be used instead.

Information is provided "AS IS" without warranty of any kind. THE INFORMATION PROVIDED IN THIS DOCUMENT IS DISTRIBUTED "AS IS" WITHOUT ANY
WARRANTY, EITHER EXPRESS OR IMPLIED. IBMEXPRESSLY DISCLAIMS ANY WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR
PURPOSE OR NONINFRINGEMENT. IBM shail have no responsibility to update this information. IBM products are warranted, if at all, according to the terms and
conditions of the agreements (for example, IBM Customer Agreement, Statement of Limited Warranty, International Pro%ram License Agreement etc.) under which
they are provided. Information concerning non-IBM products was obtained from the suppliers of those products, their published announcements or other publicly
available sources. IBM has not tested those products in connection with this publication and cannot confirm the accuracy of performance, compatibility or any other
claims related to non-IBM products.

IBM makes no representations or warranties, express or implied, regarding non-IBM products and services.

The provision of the information contained herein is not intended to, and does not, grant any right or license under any IBM patents or copyrights. Inquiries regarding
patent or copyright licenses should be made, in writing, to:

IBM Director of Licensing

IBM Corporation

North Castle Drive

Armonk, NY 10504-1785
WA,

Performance is based on measurements and projections using standard IBM benchmarks in a controlled environment. All customer examples described are presented
as illustrations of how those customers have used IBM products and the results they may have achieved. The actual throughput or performance that any user will
experience will vary depending upon considerations such as the amount of multiprogramming in the user's job stream, the 1/O configuration, the storage configuration,
and the wo:jkllgad processed. Therefore, no assurance can be given that an individual user will achieve throughput or performance improvements equivalent to the
ratios stated here.
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