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Configuration Guide, SG24-7615

WebSphere Application Server V7:
Accessing Databases from WebSphere

When an application or WebSphere® component requires access to a database,
that database must be defined to WebSphere as a data source. Two basic
definitions are required:

» A JDBC provider definition defines an existing database provider, including
the type of database access that it provides and the location of the database
vendor code that provides the implementation.

» A data source definition defines which JDBC provider to use, the name and
location of the database, and other connection properties.

In this chapter, we discuss the various considerations for accessing databases
from WebSphere.

We cover the following topics:

“JDBC resources” on page 2

“Steps in defining access to a database” on page 7

“Example: Connecting to an IBM DB2 database” on page 9

“Example: Connecting to an Oracle database” on page 17

“Example: Connecting to an SQL Server database” on page 24

“Example: Connecting to an Informix Dynamic Server database” on page 30
“Configuring connection pooling properties” on page 36
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JDBC resources

The JDBC API provides a programming interface for data access of relational
databases from the Java™ programming language. WebSphere Application
Server V7 supports the following JDBC APIs:

» JDBC 4.0 (New in V7)
» JDBC 3.0
» JDBC 2.1 and Optional Package API (2.0)

In the following sections, we explain how to create and configure data source
objects for use by JDBC applications. This method is the recommended method
to connect to a database and the only method if you intend to use connection
pooling and distributed transactions.

Note: DB2® for z/OS® local JDBC Provider (RRS) Version 6.1 is not
supported in WebSphere Application Server V7.0. If you use this provider, you
need to migrate IBM® JCC Driver or DB2 Universal JDBC Driver.

The following database platforms are supported for JDBC:

DB2

Oracle

Sybase

Informix®

SQL Server

IBM Cloudscape and IBM Derby (test and development only)
Third-party vendor JDBC data source using SQL99 standards

YyVVyVYyVYVYYVYY

JDBC providers and data sources

A data source represents a real-world data source, such as a relational database.
When a data source object is registered with a JNDI naming service, an
application can retrieve it from the naming service and use it to make a
connection to the data source that it represents.

Information about the data source and how to locate it, such as its name, the
server on which it resides, its port number, and so on, is stored in the form of
properties on the DataSource object. Storing this information in this manner
makes an application more portable because it does not need to hard code a
driver name, which often includes the name of a particular vendor. It also makes
maintaining the code easier because if, for example, the data source is moved to
a different server, all that needs to be done is to update the relevant property in
the data source. None of the code using that data source needs to be touched.
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After a data source is registered with an application server's JNDI name space,
application programmers can use it to make a connection to the data source that
it represents.

The connection usually is a pooled connection. In other words, when the
application closes the connection, the connection is returned to a connection
pool, rather than being destroyed.

Data source classes and JDBC drivers are implemented by the data source
vendor. By configuring a JDBC provider, you provide information about the set of
classes that are used to implement the data source and the database driver.
Also, you provide the environment settings for the DataSource object. A driver
can be written purely in the Java programming language or in a mixture of the
Java programming language and the Java Native Interface (JNI) native methods.

In the next sections, we describe how to create and configure data source
objects, as well as how to configure the connection pools used to serve
connections from the data source.

WebSphere support for data sources

The programming model for accessing a data source is as follows:
1. An application retrieves a DataSource object from the JNDI naming space.

2. After the DataSource object is obtained, the application code calls the
getConnection() request on the data source to get a Connection object. The
connection is obtained from a pool of connections.

3. After the connection is acquired, the application sends SQL queries or
updates to the database.

In addition to the data source support for Java EE 5, J2EE 1.3, and J2EE 1.4
applications, support is also provided for J2EE 1.2 data sources. The two types
of support differ in how connections are handled. However, from an application
point of view, they look the same.
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Data source support
The primary data source support is intended for J2EE 1.3 and J2EE 1.4, and

Java EE 5 applications. Connection pooling is provided by two components, a
JCA Connection Manager, and a relational resource adapter. See Figure 1.

Application Server

Resource
Adapter

Datasource

A

Connection
Factory
[}

DB Server

V Delegate

JCA
Connection
Manager

Application

JDBC Driver
ConneCt,'On s @

DB Connection
Pool =

OO

Figure 1 Resource adapter in J2EE connector architecture
The JCA Connection Manager provides connection pooling, local transactions,

and security support.
The relational resource adapter provides JDBC wrappers and the JCA CCl
implementation that allows BMP, JDBC applications, and CMP beans to access

the database.
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Figure 2 shows the relational resource adapter model.
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Figure 2 Persistence resource adapter model

WebSphere Application Server has a Persistence Resource Adapter that
provides relational persistence services to EJB beans as well as providing
database access to BMP and JDBC applications. The Persistence Resource
Adapter has two components:

» The Persistence Manager, which supports the EJB CMP persistence model
» The Relational Resource Adapter
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The Persistence Resource Adapter code is included in the following Java
packages:

» The com.ibm.ws.rsadapter.cci package contains CCl implementation and
JDBC wrappers.

» The com.ibm.ws.rsadapter.spi package contains SPI implementation.

» The com.ibm.ws.rsadapter.jdbc package contains all the JDBC wrappers.

» The com.ibm.websphere.rsadapter package contains DataStoreHelper,
WSCallerHelper, and DataAccessFunctionSet.

The Relational Resource Adapter is the Persistence Manager’s vehicle to handle
data access to and from the back-end store, providing relational persistence
services to EJB beans. The implementation is based on the J2EE Connector
(JCA) specification and implements the JCA CCI and SPI interfaces.

When an application uses a data source, the data source uses the JCA
connector architecture to get to the relational database.
For an EJB, the sequence is as follows:

1. An EJB performs a JNDI lookup of a data source connection factory and
issues a getConnection() request.

2. The connection factory delegates the request to a connection manager.

3. The connection manager looks for an instance of a connection pool in the
application server. If no connection pool is available, then the manager uses
the ManagedConnectionFactory to create a physical, or nonpooled,
connection.

Version 4 data source

WebSphere Application Server V4 provided its own JDBC connection manager
to handle connection pooling and JDBC access. This support is included with
WebSphere Application Server V7.0 to provide support for J2EE 1.2 applications.
If an application chooses to use a Version 4 data source, the application has the
same connection behavior as in Version 4 of the application server.

Use the Version 4 data source for the following purposes:

» J2EE 1.2 applications

All EJB beans, JDBC applications, or Version 2.2 servlets must use the
Version 4 data source.

» EJB 1.x modules with 1.1 deployment descriptor
All of these modules must use the Version 4 data source.
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Steps in defining access to a database

The following steps are involved in creating a data source:

1. Verify that connection to the database server is supported by WebSphere
Application Server. See:

http://www-01.ibm.com/support/docview.wss?rs=1808&uid=swg27012369

2. Ensure that the database has been created and can be accessed by the
systems that will use it.

3. Ensure that the JDBC provider classes are available on the systems that will
access the database. If you are not sure which classes are required, consult
the documentation for the provider.

4. Create an authentication alias that contains the user ID and password that will
be used to access the database.

5. Create a JDBC provider.

The JDBC provider gives the classpath of the data source implementation
class and the supporting classes for database connectivity. This is
vendor-specific.

The information center provides information about JDBC driver support and
requirements. To determine if your provider is supported, refer to the JDBC
Provider Summary article at:

http://publib.boulder.ibm.com/infocenter/wasinfo/v7r0/topic/com.ibm.
websphere.nd.multiplatform.doc/info/ae/ae/udat minreq.html

New in V7 for DB2: The DB2 Using IBM JCC Driver is a one-phase
commit JCC provider for DB2 that uses the IBM Data Server Driver for
JDBC and SQLJ. The DB2 Using IBM JCC Driver is the next generation of
the DB2 Universal JCC driver. Data sources that you create with this
provider support only one-phase commit processing, unless you use the
type 2 JDBC driver with the application server for z/OS. If you run the
application server on z/OS with the type 2 driver, the driver uses RRS and
supports two-phase commit processing. This driver provides some JDBC
4.0 capabilities.

6. Create a data source.

The JDBC data source encapsulates the database-specific connection
settings. You can create many data sources that use the same JDBC
provider.
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7. Save the changes to the master repository and synchronize with the nodes
involved.

8. Test the connection to the data source.

9. Review and adjust the connection pool settings (this should be done on a
periodic basis).

Creating an authentication alias

8

The examples in this chapter assume that the database is password protected
and that the user ID and password will be defined at run time.

To create a J2C authentication alias that contains the user ID and password that
is required to access the database, follow these steps:

1. Select Security — Global security.

2. In the Authentication area, expand Java Authentication and Authorization
Server, and click J2C authentication data.

3. Click New.

4. Enter an alias name, user ID, and password, as shown in Figure 3. The alias
name will be used later when you create a resource to identify this as the
authentication alias to use. The user ID and password must be valid for the
database system and have authority to the database.

Global securty > JAAS - 12C authentication data > New
Specifies a list of user identities and passwords for Java(TM)

General Properties

# mlias
| TEsTdbalias

# Udser ID
|tegtdbl

% Paszword
|...’.

Cescription

Apply | =],3 | Reset | Cancel |

Figure 3 Define an authentication alias

5. Click OK.

WebSphere Application Server V7: Accessing Databases



Example: Connecting to an IBM DB2 database

In this section, we illustrate how to configure a JDBC provider using a DB2
provider as an example.

Creating the JDBC provider

To create a JDBC provider, complete the following steps from the administrative
console:

1. Ensure that the implementation classes for the provider are available to the
system. The class files will need to be located on each system where the
application servers will run.

2. In the administrative console, expand Resources — JDBC from the
navigation tree.

3. Click JDBC Providers.

4. Select the scope. (Although you can select All scopes to view all resources,
you must select a specific scope to create a resource.)

Note: JDBC resources are created at a specific scope level. The data
source scope level is inherited from the JDBC provider. For example, if we
create a JDBC provider at the node level and then create a data source
using that JDBC provider, the data source inherits:

» The JDBC provider settings, such as classpath, implementation class,
and so on

» The JDBC provider scope level

In this example, if the scope were set to node-level, all application
servers running on that node register the data source in their name
space.

The administrative console now shows all the JDBC providers that are

created at that scope level.
5. Select New to start the wizard and to create a new JDBC provider.

WebSphere Application Server V7: Accessing Databases from WebSphere 9



6. In step 1 of the wizard, define the type of provider you will use. See Figure 4.

Step 1: Create new Create new JDBC provider
JDBC provider

Set the basic configuration values of 3 JDBC provider, which encapsulat
specific vendor JDBC driver implementation classes that are required to
the databasze. The wizard fills in the name and the description fields, b

can type different values,

Scope
|ce|ls:CellDZ:nDdes:nglNDdeDl

* Databaze type
\DB2 v |

* Provider tupe
| B2 Universal JDBC Driver Pravider V|

* Implementation type
| Connection poaol data source V’|

# Marmne
|DE-2 Universal JDBC Driver Provider J

Crezcription
One-phaze cornmit DBE2 JCC provider that -
supports JDBC 3,0, Data sources that use this
provider zupport only 1-phaze commit
processing, unless you use driver type 2 with the
application server far /0S5, If vou uze the
application server for z/ 05, driver type 2 uses
FRS and supports 2-phase cormmit processzing.

Next| | Cancel |

Figure 4 Define a new JDBC provider: Window 1

Specify the following information

— Database type

Select the vendor-specific database type. If the database type you need is
not in the list, select User-defined, and consult the vendor documentation

for the specific properties that are required.

— Provider type

Select from a predefined list of supported provider types, based on the
database type that you select.
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— Implementation type

Select from the implementation types for the provider type that you
selected.

— Name
Specify a Name for this driver.
Click Next.

7. The settings page for your JDBC database class path opens. Figure 5 shows
the configuration page for a Universal JDBC Provider.

Enter database class path information

JDBC pro

Set the environrment variables that represant the JDBC driver class
files, which webSphera(R] Application Server uses to define your
JDBC provider, Thiz wizard page displavs the file narmes; vou supply
only the directary locations of the files, Use complete directory paths
. . when yvou type the JDBC driver file locations, For exarmple:

Step sumrnary CVSQLLIBYjava on Windows(R1 or fhorme/db2instly =qllibfjava an
Limusx(TM,

Step 2: Enter
database class path
information

If 2 value iz specified for vou, vou rmay click Next to accept the
value,

Clazz path:

£{DB2UNIVERSAL JDEC DRIVER _PATHL/dbZjccjar
FIUNIVERSAL JDBC_DRIVER_PATHR dbZjcc_license_cujar
FILB2ZUNIVERSAL IDBC _DRIVER_PATHN AEZjcc_license_cizuzjar

Directory location for "dbZjccjar, dbZjcc_license_cisuz.jar" which is
zaved as WebSphere variable
£/DBZUNIVERSAL JDBC _DRIVER _PATH}

|CASGLLIE_Clientyjava

Mative library path

Directory location which is saved as WebSphere variable
${DBEZUNIVERSAL JDBC _DRIVER_MNATIWVEPATH}

[CASQLLIB_Cliertijavd

Previous Next | Cancel |

Figure 5 Define a new JDBC provider: Window 2
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Enter the JDBC provider properties:
— Classpath

This field is a list of paths or JAR file names that together form the location
for the resource provider classes. This field is pre-set using variable
names that are specific to each type of provider. If you are creating a
user-defined provider, specify the entries by pressing Enter between each
entry.

The remaining properties are dependent upon the type of provider. They
represent the variables that are used in the classpath and their value. If you
enter a value for a variable on this panel, the corresponding variables are
populated automatically with these values. Conversely, if the variables are
already defined, these fields are populated with the variables.

You can view or modify the variables by selecting Environment —
WebSphere Variables in the navigation menu.

Because this example is for DB2, the following fields are available:
— Library path

This field specifies the values for the global variable
UNIVERSAL_JDBC_DRIVER_PATH, which indicates the classpath jar's
location.

— Native Library Path

This field is an optional path to any native libraries. Entries are required if
the JBDC provider chosen uses non-Java, or native, libraries. The global
variable for this is UNIVERSAL_JDBC_DRIVER_NATIVEPATH.

8. After verifying the settings, click Finish to enable the links to create data
sources under the Additional Properties section.

Tip: To make a data source available on multiple nodes using different
directory structures, complete the following steps using the administrative
console:

1. Define the JDBC provider and data source at the cell scope. Use
WebSphere environment variables for the classpath and native path.

2. Define the variables at the node scope for each node to specify the driver
location for the node.

For example, ${DRIVER_PATH} can be used for the classpath in the
provider definition. You can then define a variable called ${DRIVER_PATH}
at the cell scope to act as a default driver location. Then you can override
that variable on any node by defining ${DRIVER_PATH} at the node scope.
The node-level definition takes precedence over the cell-level definition.
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Creating the data source

Data sources are associated with a specific JDBC provider and can be viewed or
created from the JDBC provider configuration page. You have two options when
creating a data source, depending on the J2EE support of the application. Here
we discuss creating or modifying data sources for Java EE5, J2EE 1.3, and J2EE
1.4 applications. For information about using data sources with J2EE 1.2
applications, see the topic, Data sources (Version 4) in the information center.

The administrative console provides a wizard that helps you create a data
source. Keep in mind, however, that although the wizard provides a good way to
establish connections quickly, it also establishes default-sized connection pool
settings that you need to tune properly before production.

To create a data source, complete the following steps:

1. Expand Resources — JDBC in the navigation tree, and select Data
sources.

2. Select the scope. Although you can select All to view all resources, you must
select a specific scope to create a resource.

The scope determines which applications can use this data source. We
recommend that you select the narrowest scope that is required, while also
ensuring that the applications that require the resource can access it.

3. Click New to create a new data source and to start a wizard (Figure 6).

=3 Step 1: Enter basic Enter basic data source information
data source

information Set the basic configuration values of a datasource for aszociation with v
JDBC provider, A datasource supplies the physical connections batwean
application server and the databasze,

Requiremeant: Use the Datasources [WebSphera(R) Application Server
console pages if vour applications are based on the Entarprize JavaBes
[EJBY 1.0 specification or the Javal(TM) Servlet 2,2 specification,

Scope
|ce|ls:Ce|IDZ:nnde5:sl,lsandeDl |

#* Data source mame
[TosDeZ |

#* IMDI narne
lidbeitestdb |

Mext Cancel

| Figure 6 Data source general properties
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Specify the following information:
— Data source name

This field is a name by which to administer the data source. Use a name
that is suggestive of the database name or function.

— JNDI name

This field refers to the data source’s name as registered in the application
server’'s name space.

When installing an application that contains modules with JDBC resource
references, the resources need to be bound to the JNDI name of the
resources; for example, jdbc/<database_name>.

Click Next.

4. Now you need to specify database specific properties, as shown on the right
of Figure 7. Click Next.

Select IDBC provider

Specify a JDBC provider to support thizs data
zource,

o Create new JDBC provider

* zalect an axisting JDBC provider

IDBZ Universal JDBC Driver F‘rnuider;l

Frewious | Next| Canu:el|

Figure 7 Select a JDBC provider

This window allows you to select a JDBC provider or to create a new one. If
you create a new JDBC provider, you will be routed through the windows seen
earlier in “Creating the JDBC provider” on page 9. If you select an existing
JDBC provider, continue with the next step here.

In this case, we select an existing JDBC provider and click Next.
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Step 3: Enter
database specific
propertes for the

data source

Previous | Mext | Cancel |

The entries shown in Figure 8 are specific to the JDBC driver and data source
type, which show the properties for the Universal data source.

Enter database specific properties for the data source

Set these database-specific properties, which are required by the
database vendor JDBC driver to support the connections that are
rmanaged through the datasource,

Mame Value

# Driver type

% Databaze name

:—I—
L =i

# Server name

# Paort nurmber |5|:||:||:||:|

Use this data source in container managed persistence [(CMP)

Figure 8 Database-specific properties

Specify the following information:

Driver type

The type of JDBC Driver (2 or 4) used to access the database. To
determine the best type of driver to use for your circumstances, consult the
documentation for the specific driver that you use.

In general, however, use type 2 for databases on the same system as the
application server and type 4 for remote databases.

Database Name
The name of the database (or the cataloged alias).
Server name and port

The database server name and its listening port (the default for DB2 is
50000).

Container managed persistence (CMP)

This field specifies if the data source is to be used for container managed
persistence of EJB beans.
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Deep-dive: Selecting the “Use this data source in container managed
persistence (CMP)” option causes a CMP connection factory that
corresponds to this data source to be created for the relational resource
adapter. The name of the connector factory that is created is
<datasourcename>_CF and the connector factory is registered in JNDI under
the entry eis/<jndi_name>_CMP.

To view the properties of the just created connection factory, select
Resources — Resource Adapters — Resource Adapters. Enable the
Show built-in resources check box in the preferences. Select
WebSphere Relational Resource Adapter —» CMP Connection
Factories. Be sure to set the scope so that it is the same scope as that for
the data source.

Click Next.

5. The next step allows you to select or define a J2C authentication alias for the
database. The authentication alias simply contains the user ID and password
required to access the database (Figure 9).

i Enter basic Setup security aliases

Select the authentication values for this resource,

Cornponent-rnanaged authentication alias

| [manal [1”
Mapping-configuration alias
| [manal [i”
Step 4: Setup Container-rnanaged authentication alias
security aliases | té0Modelicellfsamples [1”

=

Step 3¢ Surmmmary

Mote: You can create a new J2C authentication alias b
accessing one of the following links, Clicking an a link]
cancel the wizard and vour current wizard selections wi
lost,

Global 12¢C authentication alias
Security dormains

Previous | Next Cancel

Figure 9 Specify the authentication alias

Click Next.
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6. A summary of the options that you chose displays. Click Next to create the
data source.

The new data source is listed in the table of resources. You can test the new
connection by checking the box to the left of the data source and clicking Test
Connection. You can view or modify settings for the new data source by clicking
the name in the resources list.

Example: Connecting to an Oracle database

This example illustrates a connection to an Oracle Express 10g database.

Ensure that the implementation classes for the provider are available to the
system. The class files need to be located on each system where the application
servers will run.

Creating the JDBC provider

Follow these steps to create the JDBC provider:

1. In the administrative console, expand Resources — JDBC from the
navigation tree.

2. Click JDBC Providers.

3. Select the scope. (Although you can select All scopes to view all resources,
you must select a specific scope to create a resource.)

4. Select New to start the wizard and to create a new JDBC provider.

WebSphere Application Server V7: Accessing Databases from WebSphere 17



5. In step 1 of the wizard, define the type of provider that you will use. See
Figure 10.

Create new JDBC provider

Set the basic configuration values of a JDBEC provider, which encapsulates the specific vendor JDBEC
driver implementation classes that are required to access the database. The wizard fills in the name
and the description fields, but you can type different values.

Scope

|ce||z:z'?-E2Ce||EIl:cluzterz:TradeCluzter

# Database type
| Oracle [l

# Provider type
| Cracle JDBC Driver _V_l

# Implementation type
| XA data source _V_|

# Name
|Oracle IDBC Driver (x4)

Diescription
Oracle JDBC Driver (XA

Figure 10 Define a new Oracle JDBC provider, Step 1

The database type is Oracle and provider type is Oracle JDBC driver.

Options of implementation type are XA data source or connection pool data
source. XA data source types support two-phase commit transactions.

Click Next.
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6.

In the next panel (Figure 11), enter the directory location for the Oracle JDBC
drivers.

In this example, the 0jdbc6. jar is assumed by the wizard. However, the
database requires the ojdbc14. jar driver. For now, we complete the wizard to
define the driver, and then alter the driver name in the configuration page.

If a value is specified for you, you may click Next to accept the value.

Class path:

Directory location for "ojdbcs.jar" which is saved as WebSphere variable
3{ORACLE JDBC _DRIVER _PATHY

||::‘lpra|:|d

Figure 11 Define a new Oracle JDBC provider, Step 2

If you have predefined the ORACLE_JDBC_DRIVER_PATH variable, the
driver location is already entered. If you enter a value here, it is saved in the
variable.

Click Next.

Review the summary of the settings, and click Finish. The new JDBC
provider displays in the list of providers.

Click the JDBC provider name to open the configuration page (Figure 12).
Remember that the wizard assumes that the ojdbc6. jar driver is used.

Change the class path field to point to the ojdbc14. jar.
The implementation class name stays the same.
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General Properties AdditiuJ

* Scope

|:ell;:5','52CEIID].::II_|5ter5 1TradeCluster

&

% Name
|Oracle JDBC Driver (xA)

Drescription

Class path———

${ORACLE_IDBC_DRIVER_PATHYojdbe 14 dar

g

Mative library path

D Isclate this resource provider

# Implementation class name
| oraclejdbc sa.client.Orac|eXA DataSource

Apply | | oK | | Reset | | cancel |

Figure 12 Configure the class path

Click OK.
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Creating the data source

To create a data source, complete the following steps:

1.

Expand Resources — JDBC in the navigation tree, and select Data
sources.

Select the scope. Although you can select All to view all resources, you must
select a specific scope to create a resource.

Click New to create a new data source and to start a wizard (Figure 13).

Enter basic data source information

Set the basic configuration values of a datasource for association with your JDB(
datasource supplies the physical connections between the application server ang

Requirement: Use the Datasources (WebSphere(R) Application Server V4) cons
applications are based on the Enterprise JavaBeans(TM) (EIB) 1.0 specification

Servlet 2.2 specification.

Scope

|cells:E',-EZCEIIEI].:cquterE TradeCluster |

% Data source name
|n:|ra|:-trade-d5

# JNDI name
|jdbe/trade-1-ds

Figure 13 Create a data source, Step 1
Enter a name for the new data source. This is used for administrative

purposes. Enter the JNDI name that will be used to access the data source
and click Next.
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4.

In the next panel (Figure 14), select the Oracle JDBC driver and click Next.

Select JIDBC provider

Specify a JDBC provider to support the datasource. If you choose to create a ng
vill be created at the same scope as the datasource. If you are selecting an e
only those providers at the current scope are available from the list.

O Create new JDBC provider

@ Select an existing JDBC provider

| Oracle JDEC Driver (¥A) [+]

Figure 14 Create a data source, Step 2

5. Enter the properties for the database, as shown in Figure 15.

Enter database specific properties for the data source

Set these database-specific properties, which are required by the database vend
to support the connections that are managed through the datasource.

MName Value

# URL |j|:||:lc:Dracle:thin:@sysliﬁn.ral.

4 Data store helper class name

| Craclel0g data store helper V|

Use this data source in container managed persistence [CMP]

Figure 15 Create a data source, Step 3

Specify the following information:

— The URL for the connection to the XE database is in the following format:
jdbc:oracle:thin:@host_name:port:service
In this case:
jdbc:oracle:thin:@sys2.itso.ral.ibm.com:1521:XE

— Select the data store helper class name.

Click Next.
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6. In the next panel (Figure 16), select the authentication alias that will provide
the user ID and password required to access the database. Click Next.

Setup security aliases

Select the authentication values for this resource.

Authentication alias for XA recovery
| (none) V_|

Component-managed authentication alias
| (none) V_|

Mapping-configuration alias
| (none) V’_|

Container-managed authentication alias

|§E}EZCEIIManagerDUDracle user i

Figure 16 Create a data source, Step 4

7. Review the summary of your selections, and click Finish.

8. When the data source creation is complete, save the configuration and
synchronize the changes with the nodes.

9. Test the new connection by selecting the new data source and clicking Test
connection (Figure 17).

MNew | Delete | Test cennection | Manage state... |
Ak | [
Select Name O INDI name I Scope O
You can administer the following resources:
orac-trade-ds jdbc/trade-1i-ds Cluster=TradeCluster
D trade-app-ds jdbc/trade-ds Cluster=TradeCluster

Figure 17 Test the connection
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Tip: If you receive the following error, make sure that you have adjusted the
JDBC provider to use the correct implementation JAR file (step 9):

DSRA8040I: Failed to connect to the DataSource. Encountered "":
Jjava.sql.SQLException: Invalid argument(s) in callDSRA0010E: SQL
| State = 99999, Error Code = 17,068

Example: Connecting to an SQL Server database

This example illustrates a connection to a Microsoft® SQL Server Express 2005
database.

Ensure that the implementation classes for the provider are available to the
system. The class files need to be located on each system where the application
servers will run.

Although some JDBC drivers are bundled with WebSphere Application Server to
facilitate quick connectivity, in general, JDBC drivers are provided by the
database vendor. Information about the location and features of the JDBC

| provider is provided by the database vendor versus the WebSphere
documentation.

Creating the JDBC provider

To create a JDBC provider:

1. In the administrative console, expand Resources — JDBC from the
navigation tree.

2. Click JDBC Providers.

3. Select the scope. (Although you can select All scopes to view all resources,
you must select a specific scope to create a resource.)

4. Select New to start the wizard to create a new JDBC provider.
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5. In step 1 of the wizard, define the type of provider that you will use. See
Figure 18.

Create new JDBC provider

Set the basic configuration values of a JDBC provider, which encapsulates the specific vendor JDBC
driver implementation classes that are required to access the database. The wizard fills in the name
and the description fields, but you can type different values.

Scope

|ceIIE:E',-E2Ce||III].:cquterE:TradeCluster

+ Database type
| SQL Server | W)

# Provider type
| Microsoft SQL Server JDBC Driver [l

% Implementation type
| XA data source [l

# Name
|Mi1:ru:|5cht SQL Server JDBC Driver (XA

Drescription

Microsoft SQL Server JDBC Driver (XA ). This provider is
corfigurable in version 6.1.0.15 and |l=ter nodes.

Figure 18 Define a new SQL Server JDBC provider, Window1
The database type is SQL Server and provider type is Microsoft SQL Server
JDBC driver.

Options of implementation type are XA data source or connection pool data
source. XA data source types support two-phase commit transactions.

Click Next.
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6. In the next panel (Figure 19), enter the directory location for the SQL Server
JDBC drivers.

Class path:

Directory location for "sgljdbe.jar” which is saved as WebSpheare variabla
F{MICROSOFT_JDBC _DRIVER _PATH}

||: Mresgl

Native library path

Directory location which is saved as WebSphere variable
F{MICROSOFT_JDBC _DRIVER _MATIVEPATH}

|Criresgleaieas

Figure 19 Define a new SQL Server JDBC provider, Window 2

If you have predefined the variables used here, the driver locations are
entered already. If you enter a value here, it is saved in the appropriate
variable.

Click Next.

7. Review the summary of the settings, and click Finish. The new JDBC
provider displays in the list of providers.

8. Click the JDBC provider name to open the configuration page (Figure 20).
Remember that the wizard assumes that the sqljdbc. jar driver is used in the
class path.

Change the class path field to point to the sq1jdbc4. jar.
The implementation class name stays the same.
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General Properties

* Scope

|:e||5:5','52Ce||EI i:clusters:TradeCluster |

% Name
|Micrc5uﬂ: SQL Server IDBC Driver (XA

Description

configurable in version 6.1.0.13 and |later nodes.

MNative library path

Isclate this resource provider

# Implementation class names
| commicresoft.sglserver jdbe SQLServerXa DataSource

Apply | Ok | Resat | Cancel |

Figure 20 Configure the class path

Click OK.
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Creating the data source

To create a data source, complete the following steps:

1.
2.

Expand Resources — JDBC in the navigation tree and select Data sources.

Select the scope. Although you can select All to view all resources, you must
select a specific scope to create a resource.

Click New to create a new data source and to start a wizard (Figure 21).

Enter basic data source information

Set the basic configuration values of a datasource for asscciation with your JDH
datasource supplies the physical connections between the application server an

Requirement: Use the Datasources (WebSphere(R) Application Server W4) cons
applications are based on the Enterprise JavaBeans(TM] (EIE) 1.0 specification

Servlet 2.2 specification.

Scope

|CEIIE:E',-32CEIIEI].::. usters: TradeCluster |

# Data source name
|rr5-trade

# JNDI name
|jdbe/trade-2-ds|

Figure 21 Create a data source, Step 1

Enter a name for the new data source. This name is used for administrative
purposes. Enter the JNDI name that will be used to access the data source,

and click Next.
In the next panel (Figure 22), select the Microsoft SQL Server JDBC driver,
and click Next.

Specify a JDEC provider to support the datasource. If you choose to create a nev
vill be created at the same scope as the datasource. If you are selecting an exis
only those providers at the current scope are available from the list.

{:} Create new JDBC provider

#) select an existing JDBC provider

| Microsoft SQL Server JDBC Driver [XA) V

Figure 22 Create a data source, Step 2
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5. Enter the properties for the database (Figure 23).

6.

Enter database specific properties for the data source

Set these database-specific properties, which are required by the database veng
support the connections that are managed through the datasource.

MName Value

Database name |TRADE

Port number |1433

Server name |51_.r52.i+_-.-n.ra|.ihrn.cnm

Use this data source in container managed persistence [(CMP)

Figure 23 Create a data source, Step 3

Specify the following information:

— Enter the database name.
— Enter the port number the database server listens on.
— Enter the host name of the SQL Server installation.

Click Next.

In the next panel (Figure 24), select the authentication alias that provides the
user ID and password that are required to access the database. Click Next.

Setup security aliases

Select the authentication values for this resource.

Authentication alias for XA recovery
| (none) V_|

Component-managed authentication alias

{none) V_|

Mapping-configuration alias
| (none) V_l

Container-managed authentication alias

|§51,r52CEI|ManagerDlftrade-app-alias iv|

Figure 24 Create a data source, Step 4
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7. Review the summary of your selections, and click Finish.

8. When the data source creation is complete, save the configuration, and
synchronize the changes with the nodes.

9. Test the new connection by selecting the new data source and clicking Test
connection.

Example: Connecting to an Informix Dynamic Server
database

This example illustrates a connection to an Informix Dynamic Server (IDS)
database using the Informix JDBC driver.

Before starting the configuration, ensure that the implementation classes for the
provider are available to the system. The class files need to be located on each
system where the application servers will run.

Also make sure that an authentication alias is created for the user ID that will be
used to connect to the database. For more information, see “Creating an
authentication alias” on page 8.

Creating the JDBC provider

Follow these steps to create the JDBC provider:

1. In the administrative console, expand Resources — JDBC from the
navigation tree.

2. Click JDBC Providers.

3. Select the scope. (Although you can select All scopes to view all resources,
you must select a specific scope to create a resource.)

4. Select New to start the wizard to create a new JDBC provider.
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5. In step 1 of the wizard, define the type of provider that you will use. See
Figure 25.

Create new JDBC provider

Set the basic configuration values of a2 JDBC provider, which encapsulates the specific vendor JDBC
driver implementation classes that are required to access the databasze, The wizard fills in the name
and the description fields, but vou can type different values,

Scope

|cells:sul-spaidiNndeEIiCell:nDdes:suI-spaidiNndeDi

# Database type

| Informix b

# Provider type
| Informnixz JDBC Driver W

# Irmplermentation type
| Wi data source V|

# Marme
[Informix JDBC Driver (34)

Crescription
Imfarrmix JDBC Driver for JTASEA (two-phaze commmit)

Figure 25 Define a new Informix JDBC provider, Step 1

The database type is Informix and provider type is Informix JDBC driver.

Options of implementation type are XA data source or connection pool data
source. XA data source types support two-phase commit transactions.

Click Next.
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6. In the next panel (Figure 26), enter the directory location for the Informix
JDBC drivers.

In this example, the ifxjdbc.jar and ifxjdbcx. jar are assumed by the
wizard.

Clasz path:

£{INFORMIX_IDBC_DRIVER_PATH M ifxjdbcjar
$LINFORMIX_IDEC_DRIVER_PATH M ifxjdbox.jar

Directory location for "ifxjdbecjar, ifxjdbex.jar" which is saved as WebSphere varia
FLINFORMIK JDBC DRIWER _PATH}

|C:"-.F‘rn:\grarn Files\IBMY Informix_JOBC_Drivenlib

Figure 26 Define a new Informix JDBC provider, Step 2

If you have predefined the INFORMIX_JDBC_DRIVER_PATH variable, the
driver location is already entered. If you enter a value here, it is saved in the
variable.

Click Next.

7. Review the summary of the settings, and click Finish. The new JDBC
provider displays in the list of providers.

8. Click the JDBC provider name to open the configuration page (Figure 27). If
you plan to use SQLJ for queries, change the class path field to add the
ifxsqlj.jar file.

The implementation class nhame stays the same.
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General Properties

% Scope

cellz:svl-zpaidiMadenicellinodes:sul-
spaidiModenl

¥ Marme
Infarmix JDBC Driver [XA]

Ceszcription

Infarmix JDBC Driver for JTAS KA (two-phase commit)

[{] I - ' [}

Iffl_ass path ™,

[ | ${INFORMIX_IDBC_DRIVER_PATHM ifxidbcjar |
$/INFORMIX_IDEC_DRIVER _PATHM ifxidbcx.jar
| | ${INFORMIX_IDBC_DRIVER_PATHWifxzqlijar |

e —

<] e
Mative library path

P 1=oizte thit resoure provider

# Implermentation class name
|cu:urn.infnrmix.jdbcx.I'FxX:‘l‘-.DataScuurce

Apply | Ok | Reset | Cancel

Figure 27 Configure the class path

Click OK.
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Creating the data source

34

To create a data source, complete the following steps:

1.
2.

4.

Expand Resources — JDBC in the navigation tree, and click Data sources.

Select the scope on the right. Although you can select All scopes to view all
resources, you must select a specific scope to create a resource.

Click New to create a new data source and to start a wizard (Figure 28).

Enter basic data source information

Set the basic configuration values of a dataszource for assocation with your JDB
supplies the physical connections between the application server and the datab

Fequirerment: Use the Datasources (WebSphere(R) application Server W4 cansg
applications are based on the Enterprize JavaBeans(TM) (EJIB) 1.0 specification
2.2 specification.

Scope

|EE||S:S'-'l'SpaidiNDd-_‘Dl'CE“ desisvl-zpaidiModenl —_|

# Data source name
|5tc\reg

# IMDI name
|jd|:ic.u"stnres

Figure 28 Create a data source, Step 1

Enter a name for the new data source. This name is used for administrative
purposes. Enter the JNDI name that will be used to access the data source,

and click Next.
In the next panel (Figure 29), select the Informix JDBC driver, and click Next.

Select JDBC provider

Specify a JDBC provider to support the datazource, If vou choosze to create a ng
be created at the sarme scope as the datasource, If you are selecting an existi
those providers at the current scope are available from the list,

O Create new JDBC provider

'C'j' Selact an existing JDBC provider

[ 1nfarmix JIDBC Driver (#A) w

Figure 29 Create a data source, Step 2
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5. Enter the properties for the database, as shown in Figure 30.

Enter database specific properties for the data source

Set theze database-zpecific properties, which are required by the database vend
the connections that are managed through the datazource.

Marme Value

# Informix lock mmode wait |2

# Server name |D|_id5_115|:|_1
4 Databasze name |5t-:ure5

Fort number |9DBB

i IFRHOST [localhost

Use this data source in container managed persistence [CMP)

Figure 30 Create a data source, Step 3

Specify the following information:
— Enter the Informix lock mode wait. Default is 2.

— Enter the server name. This name is the INFORMIXSERVER value, that is
the Informix instance name.

— Enter the database name.

— Enter the port number. This number is the olsoctcp protocol port number.
Check your SQLHOSTS file on UNIX®, Linux®, or Windows® registry on
Windows for the correct value to enter.

— Enter the ifxIFXHOST name. This name is host name or the IP Address of
the host that is running your Informix instance.

Click Next.

6. In the next panel (Figure 31), select the authentication alias that provides the
user ID and password required to access the database. In this step, we
assume that an authentication alias is created already. Click Next.
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Configuring connection pooling properties

36

Setup security aliases

Authentication alias far XA racavary
|(nu:une:| V|

Componernt-rmanaged authentication alias
|(nu:unej V|

Mapping-configuration alias
| (nonel V|

Container-managed authentication alias
| svl-spaidiModellfstores V|

Selact the authentication values for this resource,

Figure 31 Create a data source, Step 4

Review the summary of your selections, and click Finish.

synchronize the changes with the nodes.

connection (Figure 32).

8. When the data source creation is complete, save the configuration, and

. Test the new connection by selecting the new data source and clicking Test

Mew | Crelate | Test connection | Manage state...

Ell=lE

Select Marne o IMDI narne o

ou can administer the following resourcas:

[]  =mapp jdbefcrnapp
|:| stores jdbof stores

Las

Scope o

Mode=svl-spaidiM

Mode=zul-zpaidiM

Figure 32 Test the connection
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Performance of an application that connects to a database can be greatly
affected by the availability of connections to the database and how those
connections affect the performance of the database itself. There are no simple




rules that tell you how to configure the connection pool properties. Your
configuration is highly dependent on application, network, and database
characteristics. You need to coordinate the values that you specify in WebSphere
closely with the database administrator.

Remember to include all resources in capacity planning. If 10 applications all
connect to a database using separate connection pools of 10 maximum
connections, this means that there is a theoretical possibility of 100 concurrent
connections to the database. Make sure that the database server has sufficient
memory and processing capacity to support this requirement.

To access the connection pool properties:

1. Navigate to Resources — JDBC — Data sources, and click the data source
name.

2. Select Connection pool properties in the Additional Properties section,
which opens the panel shown in Figure 33.

General Properties Additional Properties

Scope
|ce||s:CeIIDZ:nodes:sysiNodeDl:servers:serueri

Advanced connection pool propertias

Connection pool custorn properties
# Connection timeaout

|1SD zecands

# Maximur connections

|1CI connections

# Minimum connections

|1 connections

# Reap tirne
|180 secands

# Unused timeaout
|1SDD zecands

# Aged timmeout

|D zecands

Purge policy
EntirePaool w

Appll,ll ﬂ Resetl Cance||

Figure 33 Data source connection pool properties

Specify the following information:
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— Connection Timeout

Specify the interval, in seconds, after which a connection request times
out and a ConnectionWaitTimeoutException is thrown. This can occur
when the pool is at its maximum (Max Connections) and all of the
connections are in use by other applications for the duration of the wait.

For example, if Connection Timeout is set to 300 and the maximum
number of connections is reached, the Pool Manager waits for 300
seconds for an available physical connection. If a physical connection is
not available within this time, the Pool Manager throws a
ConnectionWaitTimeoutException.

Tip: If Connection Timeout is set to 0, the pool manager waits as long
as necessary until a connection is allocated.

— Max Connections

Specify the maximum number of physical connections that can be created
in this pool.

These connections are the physical connections to the back-end
database. After this number is reached, no new physical connections are
created and the requester waits until a physical connection that is currently
in use is returned to the pool, or a ConnectionWaitTimeoutException is
thrown.

For example, if Max Connections is set to 5, and there are five physical
connections in use, the Pool Manager waits for the amount of time
specified in Connection Timeout for a physical connection to become free.
If, after that time, there are still no free connections, the Pool Manager
throws a ConnectionWaitTimeoutException to the application.

— Min Connections

Specify the minimum number of physical connections to be maintained.
Until this number is reached, the pool maintenance thread does not
discard any physical connections. However, no attempt is made to bring
the number of connections up to this number.

For example, if Min Connections is set to 3, and one physical connection is
created, that connection is not discarded by the Unused Timeout thread.
By the same token, the thread does not automatically create two additional
physical connections to reach the Min Connections setting.
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Tip: Set Min Connections to zero (0) if the following conditions are true:

» You have a firewall between the application server and database
server.

» Your systems are not busy 24/7.

— Reap Time

Specify the interval, in seconds, between runs of the pool maintenance
thread.

For example, if Reap Time is set to 60, the pool maintenance thread runs
every 60 seconds. The Reap Time interval affects the accuracy of the
Unused Timeout and Aged Timeout settings. The smaller the interval you
set, the greater the accuracy. When the pool maintenance thread runs, it
discards any connections that have been unused for longer than the time
value specified in Unused Timeout, until it reaches the number of
connections specified in Min Connections. The pool maintenance thread
also discards any connections that remain active longer than the time
value specified in Aged Timeout.

Tip: If the pool maintenance thread is enabled, set the Reap Time value
less than the values of Unused Timeout and Aged Timeout.

The Reap Time interval also affects performance. Smaller intervals mean
that the pool maintenance thread runs more often and degrades
performance.

— Unused Timeout

Specify the interval in seconds after which an unused or idle connection is
discarded.

Tips:
» Set the Unused Timeout value higher than the Reap Timeout value
for optimal performance. Unused physical connections are only

discarded if the current number of connections not in use exceeds
the Min Connections setting.

» Make sure that the database server’s timeout for connections
exceeds the Unused timeout property specified here. Long lived
connections are normal and desirable for performance.

For example, if the unused timeout value is set to 120, and the pool
maintenance thread is enabled (Reap Time is not 0), any physical
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connection that remains unused for two minutes is discarded. Note that
accuracy of this timeout, as well as performance, is affected by the Reap
Time value. See the Reap Time bullet for more information.

— Aged Timeout

Specify the interval in seconds before a physical connection is discarded,
regardless of recent usage activity.

Setting Aged Timeout to 0 allows active physical connections to remain in
the pool indefinitely. For example, if the Aged Timeout value is set to 1200,
and the Reap Time value is not 0, any physical connection that remains in
existence for 1200 seconds (20 minutes) is discarded from the pool. Note
that accuracy of this timeout, as well as performance, is affected by the
Reap Time value. See Reap Time for more information.

Tip: Set the Aged Timeout value higher than the Reap Timeout value
for optimal performance.

— Purge Policy

Specify how to purge connections when a stale connection or fatal
connection error is detected.

Valid values are EntirePool and FailingConnectionOnly. If you choose
EntirePool, all physical connections in the pool are destroyed when a stale
connection is detected. If you choose FailingConnectionOnly, the pool
attempts to destroy only the stale connection. The other connections
remain in the pool. Final destruction of connections that are in use at the
time of the error might be delayed. However, those connections are never
returned to the pool.

Tip: Many applications do not handle a StaleConnectionException in
the code. We recommend that you test to ensure that your applications
handle them.

Selecting the Advanced connection pool properties link allows you to modify
the properties additional connection pool properties. These properties require
advanced knowledge of how connection pooling works and how your system
performs. For information about these settings, see the Connection pool
advanced settings topic in the information center.
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WebSphere Application Server data source properties

You can set the properties that apply to the WebSphere Application Server
connection, rather than to the database connection. To access the connection
pool properties, navigate to Resources — JDBC — Data sources, and click the
data source name. Select WebSphere Application Server data source
properties in the Additional Properties section. See Figure 33 on page 37.

Clicking the link gives you the window shown in Figure 34.

General Properties

Staternent cache size

||1I:I staterments
I:l Ernable rmultithreaded access detection
D Enable databasze reauthentication

Lag rmissing transaction context

D Man-transactional data source

Error detection model
{:}Llse WwebSphere Application Server exception checking madel

{E}Llse WebSphere Application Server exception mapping model

Connection validation properties

D Walidate new connections

|:| Walidate existing poaled connedctions

Validation options

Figure 34 WebSphere data source custom properties

Specify the following information:
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» Statement Cache Size

Specify the number of prepared statements that are cached per connection.
A prepared statement is a precompiled SQL statement that is stored in a
prepared statement object. This object is used to execute the given SQL
statement multiple times. The WebSphere Application Server data source
optimizes the processing of prepared statements.

In general, the more statements your application has, the larger the cache
should be. For example, if the application has five SQL statements, set the
statement cache size to 5, so that each connection has five statements.

Tip: This setting is vital to performance of the database and will most likely
require tuning to suit the specific application. Our general experience is
that the default is not high enough for best performance.

» Enable multi-threaded access detection

If you enable this feature, the application server detects the existence of
access by multiple threads.

» Enable database reauthentication

Connection pool searches do not include the user name and password. If you
enable this feature, a connection can still be retrieved from the pool, but you
must extend the DataStoreHelper class to provide implementation of the
doConnectionSetupPerTransaction() method where the reauthentication
takes place.

Connection reauthentication can help improve performance by reducing the
overhead of opening and closing connections, particularly for applications that
always request connections with different user names and passwords.

» Log missing transaction context

Specifies whether the container issues an entry to the activity log when an
application obtains a connection without a transaction context.

» Non-transactional data source

Setting the flag to true will cause the Application Server to never enlist the
connections from the datasource in global or local transactions. Applications
must explicitly call setAutoCommit(false) on the connection if they want to
start a local transaction on the connection, and they must commit or rollback
the transaction that they started. Note: this property should rarely be set to
true, however the Java Persistence API (JPA) requires both JTA and non-JTA
datasources.
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Error detection model

The error detection model has been expanded and the data source has a
configuration option that you can use to select the exception mapping model
or the exception checking model for error detection.

Connection validation properties

There two properties and you can choose both. If you check the Validate new
connections box, the application server tries to connect to database. If you
select this property, you can specify how often, in seconds (interval).

If you check the Validate existing pooled connections box, the application
server retries to make a connection. If you select this property, you can
specify retry interval for the server reroute. The pretest SQL string is sent to
the database to test the connection.

New in V7: Connection validation by SQL query is deprecated in
WebSphere Application Server V7.0. You can use validation by JDBC
Driver instead. If you use the property of validation by JDBC driver, you
need JDBC 4.0 or greater version. If you do not have JDBC 4.0, you have
to update JDBC driver, the first.

Advanced DB2 features
— Optimize for get/use/close/connection pattern with heterogeneous pooling

If you check this property, the heterogeneous pooling feature allows you to
extend the data source definition. You can specify retry interval for client
reroute, how often to retry, alternate server name or names for the DB2
server, port number, JNDI name. Details are described in “Extended DB2
data source” on page 44.

— DB2 automatic client reroute options

(New in V7) Client reroute for DB2 allows you to provide an alternate
server location, in case the connection to the database server fails. If you
decide to use client reroute with the persistence option, the alternate
server information will persist across Java Virtual Machines (JVMs). In the
event of an application server crash, the alternate server information will
not be lost when the application server is restored and attempts to connect
to the database.
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Extended DB2 data source

44

(New in V7) The DB2 Universal JDBC Driver and DB2 using IBM JCC Driver
support extends a DB2 data source with what is known as heterogeneous
pooling. The extended DB2 data source configures a WebSphere DB2 data
source with a set of core data source properties. An application can define one or
more non-core set of data source properties and associate each with a different
resource-reference that points to the main WebSphere DB2 data source.

The benefit of using an extended DB2 data source is that it allows applications to
share the same WebSphere connection pool even though each application can
have its own set of data source properties.

The sharing leads to a reduction of the number of open connections, and it
pushes to reduce resource consumption on both the client side (WebSphere)
and the server side (database layer).

For more information, refer to the following article in the information center:

http://publib.boulder.ibm.com/infocenter/wasinfo/v7r0/topic/com.ibm.web
sphere.express.doc/info/exp/ae/tdat _heteropool.html
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Notices

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

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

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

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

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

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 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 contains examples of data and reports used in daily business operations. To illustrate them
as completely as possible, the examples 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.

COPYRIGHT LICENSE:

This information contains sample application programs in source language, which illustrates programming
techniques on various operating platforms. You may copy, modify, and distribute these sample programs in
any form without payment to IBM, for the purposes of developing, using, marketing or distributing application
programs conforming to the application programming interface for the operating platform for which the
sample programs are written. These examples have not been thoroughly tested under all conditions. IBM,
therefore, cannot guarantee or imply reliability, serviceability, or function of these programs. You may copy,
modify, and distribute these sample programs in any form without payment to IBM for the purposes of
developing, using, marketing, or distributing application programs conforming to IBM's application
programming interfaces.

© Copyright International Business Machines Corporation 2009-2010. All rights reserved.
Note to U.S. Government Users Restricted Rights -- Use, duplication or disclosure restricted by
GSA ADP Schedule Contract with IBM Corp. 45
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Send us your comments in one of the following ways:

» Use the online Contact us review Redbooks form found at:
ibm.com/redbooks

» Send your comments in an e-mail to:
redbook@us.ibm.com

» Mail your comments to:
IBM Corporation, International Technical Support Organization
Dept. HYTD Mail Station P099, 2455 South Road
Poughkeepsie, NY 12601-5400 U.S.A.

Redpaper™

Trademarks

IBM, the IBM logo, and ibm.com are trademarks or registered trademarks of International Business
Machines Corporation in the United States, other countries, or both. These and other IBM trademarked
terms are marked on their first occurrence in this information with the appropriate symbol (® or ™),
indicating US registered or common law trademarks owned by IBM at the time this information was
published. Such trademarks may also be registered or common law trademarks in other countries. A current
list of IBM trademarks is available on the Web at http://www.ibm.com/Tegal/copytrade.shtml

The following terms are trademarks of the International Business Machines Corporation in the United States,
other countries, or both:

DB2® Informix® WebSphere®
IBM® Redbooks (logo) (¢@ ® z/0S®

The following terms are trademarks of other companies:

Oracle, JD Edwards, PeopleSoft, Siebel, and TopLink are registered trademarks of Oracle Corporation
and/or its affiliates.

Java, and all Java-based trademarks are trademarks of Sun Microsystems, Inc. in the United States, other
countries, or both.

Microsoft, Windows, and the Windows logo are trademarks of Microsoft Corporation in the United States,
other countries, or both.

UNIX is a registered trademark of The Open Group in the United States and other countries.
Linux is a trademark of Linus Torvalds in the United States, other countries, or both.

Other company, product, or service names may be trademarks or service marks of others.
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