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About This Document

This document describes how to use JDBC with WebL ogic Server™.

The document is organized as follows:

Chapter 1, “Introduction to WebL ogic JDBC,” introduces the JDBC components
and JDBC API.

Chapter 2, “Configuring and Administering WebL ogic JDBC,” describes how to
configure JDBC components for use with WebL ogic Server Java applications.

Chapter 3, “Performance Tuning Your JDBC Application,” describes how to
obtain the best performance from JDBC applications.

Chapter 4, “Using WebL ogic Multitier JDBC Drivers,” describes how to set up
your WebL ogic RMI driver and JDBC clients to use with WebL ogic Server.

Chapter 5, “Using Third-Party Drivers with WebL ogic Server,” describes how to
set up and use third-party drivers with WebL ogic Server.

Chapter 6, “Testing JDBC Connections and Troubleshooting,” describes
troubleshooting tips when using JDBC with WebL ogic Server.

Audience

This document is written for application devel opers who want to build e-commerce
applications using the Java 2 Platform, Enterprise Edition (J2EE) from Sun
Microsystems, Inc. It isassumed that readers know Web technol ogies, object-oriented
programming techniques, and the Java programming language.
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e-docs Web Site

BEA product documentation is available on the BEA corporate Web site. From the
BEA Home page, click on Product Documentation.

How to Print the Document

Y ou can print acopy of this document from aWeb browser, one main topic at atime,
by using the File —Print option on your Web browser.

A PDF version of this document is available on the WebL ogic Server documentation
Home page on the e-docs Web site (and al so on the documentation CD). Y ou can open
the PDF in Adobe Acrobat Reader and print the entire document (or a portion of it) in
book format. To access the PDFs, open the WebL ogic Server documentation Home
page, click Download Documentation, and select the document you want to print.

Adobe Acrobat Reader is available at no charge from the Adobe Web site at
http://www.adobe.com.

Related Information

The BEA corporate Web site provides all documentation for WebL ogic Server. For
more information about JDBC, see the JDBC section on the Sun Microsystems
JavaSoft Web site at http://java.sun.com/products/jdbc/index.html.

X Programming WebL ogic JDBC


http://www.adobe.com
http://java.sun.com/products/jdbc/index.html
http://java.sun.com/products/jdbc/index.html

Contact Us!

Y our feedback on BEA documentation isimportant to us. Send us e-mail at
docsupport@bea.com if you have questions or comments. Y our comments will be
reviewed directly by the BEA professional s who create and update the documentation.

In your e-mail message, please indicate the software name and version your are using,
aswell asthetitle and document date of your documentation. If you have any questions
about this version of BEA WebL ogic Server, or if you have problemsinstalling and
running BEA WebL ogic Server, contact BEA Customer Support through BEA
WebSupport at http://www.bea.com. Y ou can also contact Customer Support by using
the contact information provided on the Customer Support Card, which isincluded in
the product package.

When contacting Customer Support, be prepared to provide the following information:
m Your name, e-mail address, phone number, and fax number

m Your company name and company address

m Your machine type and authorization codes

m  The name and version of the product you are using

m A description of the problem and the content of pertinent error messages

Documentation Conventions

The following documentation conventions are used throughout this document.

Convention  Usage

Ctrl+Tab Keysyou press simultaneoudly.

italics Emphasis and book titles.
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Convention

Usage

nonospace
t ext

Code samples, commands and their options, Java classes, data types,
directories, and filenames and their extensions. Monospace text also
indicates text that you enter from the keyboard.

Examples:

import java.util.Enumeration;

chrmod u+w *

confi g/ exanpl es/ appl i cati ons

.java

config.xn

fl oat

nonospace
italic
t ext

Variablesin code.
Example:
String Customner Nane;

UPPERCASE
TEXT

Device names, environment variables, and logical operators.
Examples:

LPT1

BEA_HOME

OR

{}

A set of choicesin asyntax line.

Optional itemsin asyntax line. Example:

java utils.Milticast Test -n name -a address
[-p portnunber] [-t tineout] [-s send]

Separates mutually exclusive choices in asyntax line. Example:

java webl ogic.deploy [list]|depl oy| undepl oy| updat e]
password {application} {source}

Indicates one of the following in a command line:

m  Anargument can be repeated several times in the command line.
m  The statement omits additional optional arguments.

®m You can enter additional parameters, values, or other information
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Convention  Usage

Indicates the omission of items from a code example or from a syntax line.
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CHAPTER

1 Introduction to
WebLogic JDBC

The following sections provide an overview of the JDBC components and JDBC API:
m “Overview of JIDBC” on page 1-1

m “Using JDBC Drivers with WebL ogic Server” on page 1-2

m “Overview of Connection Pools’ on page 1-6

m “Overview of MultiPools’ on page 1-9

m “Overview of Clustered JDBC” on page 1-10

m “Overview of DataSources’ on page 1-10

m “JDBC API” on page 1-10

m “JDBC2.0" onpage1-11

m “Platforms’ on page 1-11

Overview of JDBC

Java Database Connectivity (JDBC) is a standard Java API that consists of a set of
classes and interfaces written in the Java programming language. Application, tool,
and database devel opers use JDBC to write database applications and execute SQL
Statements.
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1 introduction to WebLogic JDBC

JDBC isalow-level interface, which means that you use it to invoke (or call) SQL
commands directly. In addition, JDBC is a base upon which to build higher-level
interfaces and tools, such as Java Message Service (JMS) and Enterprise Java Beans
(EJBs).

Using JDBC Drivers with WebLogic Server

JDBC driversimplement the interfaces and classes of the JDBC API. The following
sections describe the JIDBC driver options that you can use with WebL ogic Server.

Types of JDBC Drivers

WebL ogic Server uses the following types of JDBC drivers that work in conjunction
with each other to provide database access:

m  Two-tier driversthat provide database access directly between a connection pool
and the database. WebL ogic Server uses a DBM S vendor-specific JDBC driver,
such as the WebL ogic jDrivers for Oracle and Microsoft SQL Server, to connect
to a back-end database.

m  Multitier drivers that provide vendor-neutral database access. A Javaclient
application can use a multitier driver to access any database configured in
WebL ogic server. BEA offers three multitier drivers—RMI, Pool, and JTS. The
WebL ogic Server system uses these drivers behind the scenes when you use a
JINDI look-up to get a connection from a connection pool through a data source.

The middle tier architecture of WebL ogic Server, including data sources and
connection pools, allows you to manage database resources centrally in WebL ogic
Server. The vendor-neutral multitier JDBC drivers makes it easier to adapt purchased
components to your DBM S environment and to write more portable code.

Table of WebLogic Server JDBC Drivers

The following table summarizes the drivers that WebL ogic Server uses.

1-2 Programming WebL ogic JDBC



Using JDBC Drivers with WebLogic Server

Table 1-1 JDBC Drivers

Driver Typeand Database Documentation Sour ces
Tier Name of Driver Connectivity
Two-tier Type 2 (requires native libraries): Between WebL ogic Programming WebLogic JDBC
without = WebLogicjDriver for Oracle Server and D_BMS in (this document)
E_Jpp%rt fec(’j" m  Third-party drivers local transactions. Adnminisiration Console Online
Istribut Help, “Configuring JDBC
transactions  Type4 (pure Java) Connecttion Pools”
(non-XA) = WebLogic Drivers for Using WebLogic jDriver for
Microsoft SQL Server Oracle
" Hglltjdﬁ] agr.ty drivers, Using WebLogic jDriver for
Oracle Thin Microsoft SQL Server
Sybase jConnect
Two-tier Type 2 (requires native libraries)  Between WebL ogic Programming WebLogic JTA
with = WeblogicjDriver for Oracle  Seérver and DBMSin Administration Console Online
support for XA distributed transactions. g, “ Configuring JDBC
distributed Connecttion Pools’
Er)gazs)%actlons Using WebLogic jDriver for
Oracle
Multitier Type3 Between client and Programming WebLogic JDBC

= WebLogic RMI Driver
m  WebL ogic Pool Driver
m  WebLogic JTS (not Type 3)

WebL ogic Server
(connection pool). The
RMI driver replacesthe
deprecated t3 driver.
The JTSdriver is used
in distributed
transactions. The Pool
and JTS driversare
server-side only.

(this document)

WebLogic Server JDBC Two-Tier Drivers

The following sections describe Type 2 and Type 4 BEA two-tier drivers used with
WebL ogic Server to connect to the vendor-specific DBMS.

Programming WebL ogic JDBC
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WebLogic jDriver for Oracle

BEA’sWebLogic jDriver for Oracle isincluded with the WebL ogic Server
distribution. This driver requires an Oracle client installation. The WebLogic jDriver
for Oracle XA driver extends the WebL ogic jDriver for Oracle for distributed
transactions. For additional information, see Using WebL ogic jDriver for Oracle at
http://e-docs. bea. comw s/ docs81boracl e/i ndex. htni .

WebLogic jDriver for Microsoft SQL Server

BEA’sWebL ogic jDriver for Microsoft SQL Server, included inthe WebL ogic Server
distribution, is a pure-Java, Type 4 JDBC driver that provides connectivity to
Microsoft SQL Server. For more information, see Configuring and Using WebL ogic
jDriver for MS SQL Server at

http://e-docs. bea. comf wl s/ docs81b/ nesql server4/index. htni .

WebLogic Server JDBC Multitier Drivers

The following sections briefly describe the WebL ogic multitier JDBC drivers that
provide database access to applications. Y ou can use these driversin server-side
applications (also in client applications for the RMI driver), however BEA
recommends that you look up a data source from the INDI tree to get a database
connection.

For more details about using these drivers, see Chapter 4, “Using WebL ogic Multitier
JDBC Drivers.”

WebLogic RMI Driver

1-4

The WebLogic RMI driver isamultitier, Type 3, Java Database Connectivity (JDBC)
driver that runsin WebL ogic Server. Y ou can usethe WebL ogic RMI driver to connect
to a database through a connection pool, however, thisis not the recommended
method. BEA recommends that you look up a data source on the JINDI treeto get a
database connection from a connection pool. The data source then internally uses the
RMI driver. With either method, the WebL ogic RMI driver uses the WebL ogic Pool
and WebL ogic JTS driversinternally to get a connection from a connection pool.
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Using JDBC Drivers with WebLogic Server

Additionally, when configured in a cluster of WebL ogic Servers, the WebL ogic RMI
driver can be used for clustered JDBC, allowing JDBC clients the benefits of 1oad
balancing and failover provided by WebL ogic Clusters.

Y ou can use the WebL ogic RMI driver with server-side or client applications.

For more details about using the WebL ogic RMI driver, see “Using the WebL ogic
RMI Driver” on page 4-1.

WebLogic Pool Driver

The WebL ogic Pool driver enables utilization of connection pools from server-side
applications such as HTTP servlets or EJBs. Y ou can useit directly in server-side
applications, but BEA recommends that you use adata source through aJJNDI look-up
to get aconnection from a connection pool. Data sourcesin WebL ogic Server use the
WebL ogic Pool driver internally to get connections from a connection poal.

For information about using the Pool driver, see Accessing Databasesin Programming
Tasks in Programming WebLogic HTTP Serviets.

WebLogic JTS Driver

The WebLogic JTS driver isamultitier IDBC driver that is similar to the WebLogic
Pool Driver, but is used in distributed transactions across multiple servers with one
database instance. The JTS driver is more efficient than the WebL ogic jDriver for
Oracle XA driver when working with only one database instance because it avoids
two-phase commit. This driver isfor use with server-side applications only.

For more details about using the WebL ogic JTS driver, see“Using the WebLogic JTS
Driver” on page 4-7.

Third-Party Drivers

WebL ogic Server works with third-party JDBC drivers that meet the following
requirements:

m  Arethread-safe.
m  Support the JDBC API. Drivers can support extensions to the API, but they must
support the IDBC API as a minimum.
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m |mplement EJB transaction callsin JDBC.

Y ou typically use these drivers when configuring WebL ogic Server to create physical
database connections in a connection pool.

Sybase jConnect Driver

The two-tier Sybase jConnect Type 4 driver is shipped with your WebL ogic Server
distribution. Y ou may want to use the latest version of this driver, which is available
from the Sybase Web site. For information on using thisdriver with WebL ogic Server,
see “Using Third-Party Drivers with WebL ogic Server” on page 5-1.

Oracle Thin Driver

The two-tier Oracle Thin Type 4 driver bundled with WebL ogic Server provides
connectivity from WebL ogic Server to an Oracle DBMS. Y ou may want to use the
latest version of the Oracle Thin driver, which is available from the Oracle Web site.
For information on using this driver with WebL ogic Server, see “Using Third-Party
Drivers with WebL ogic Server” on page 5-1.

Overview of Connection Pools

In WebL ogic Server, you can configure connection pools that provide ready-to-use
pools of connectionsto your DBMS. Client and server-side applications can utilize
connections from a connection pool through a DataSource on the JNDI tree (the
preferred method) or by using a multitier WebL ogic driver. When finished with a
connection, applications return the connection to the connection pool.
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Figure1-1 WebL ogic Server Connection Pool Architecture
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When the connection pool startsup, it creates a specified number of physical database
connections. By establishing connections at start-up, the connection pool eliminates
the overhead of creating a database connection for each application.

Connection pools require atwo-tier JDBC driver to make the physical database
connections from WebL ogic Server to the DBMS. The two-tier driver can be one of
the WebL ogic jDrivers or athird-party JDBC driver, such as the Sybase jConnect
driver or the Oracle Thin Driver. The following table summarizes the advantages to
using connection pools.
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Table 1-2 Advantagesto Using Connection Pools

Connection Pools Provide With This Functionality . . .
These Advantages. . .
Savetime, low overhead Making a DBMS connection is very slow. With

connection pools, connections are already
established and available to users. The alternative is
for applications to make their own JDBC
connections as needed. A DBMS runs faster with
dedicated connections than if it hasto handle
incoming connection attempts at run time.

Manage DBMS users Allows you to manage the number of concurrent
DBMS connections on your system. Thisis
important if you have alicensing limitation for
DBMS connections, or a resource concern.

Y our application does not need to know of or
transmit the DBM Susername, password, and DBMS

location.
Allow use of the DBMS If you use the DBM S persistence option with some
persistence option APIs, such as EJBs, pools are mandatory so that

WebL ogic Server can control the JDBC connection.
Thisensuresyour EJB transactions are committed or
rolled back correctly and completely.

This section is an overview of connection pools. For more detailed information, see
“Configuring and Using Connection Pools” on page 2-2.

Using Connection Pools with Server-side Applications

1-8

For database access from server-side applications, such as HTTP servlets, use a
DataSource from the Java Naming and Directory Interface (JNDI) tree or use the
WebL ogic Pool driver. For two-phase commit transactions, use a TxDataSource from
the INDI tree or use the WebL ogic Server JDBC/XA driver, WebL ogic jDriver for
Oracle/XA. For transactions distributed across multiple servers with one database
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instance, use a TxDataSource from the INDI tree or use the JTS driver. BEA
recommends that you access connection pools using the JINDI tree and a DataSource
object rather than using WebL ogic multitier drivers.

Using Connection Pools with Client-side Applications

BEA offersthe RMI driver for client-side, multitier JDBC. The RMI driver providesa
standards-based approach using the Java 2 Enterprise Edition (J2EE) specifications.
For new deployments, BEA recommends that you use a DataSource from the JNDI
tree to access database connections rather than the RMI driver.

The WebLogic RMI driver isa Type 3, multitier JIDBC driver that uses RMI and a
DataSource object to create database connections. This driver also provides for
clustered JDBC, leveraging the load balancing and failover features of WebL ogic
Server clusters. Y ou can define DataSource objects to enable transactional support or
not.

Overview of MultiPools

Relevant only in single-server configurations, JDBC MultiPools are “ pools of
connection pools’ that you can set up according to either a high availability or load
balancing algorithm. Y ou use a M ultiPool in the same manner that you use a
connection pool. When an application requests aconnection, the Multi Pool determines
which connection pool will provide aconnection, according to the selected algorithm.
MultiPools are not supported multiple-server configurations or with distributed
transactions.

Y ou can choose one of the following agorithm options for each MultiPool in your
WebL ogic Server configuration:

m High availability, in which the connection pools are set up as an ordered list and
used sequentially.

m Load balancing, in which al listed pools are accessed using a round-robin
scheme.

For more information, see “Configuring and Using MultiPools’ on page 2-16.
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Overview of Clustered JDB(C

WebL ogic Server allows you to cluster JDBC objects, including data sources,
connection pools and MultiPools, to improve the availability of cluster-hosted
applications. Each JDBC object you configure for your cluster must exist on each
managed server in the cluster—when you configure the JDBC objects, target them to
the cluster.

For information about JDBC objects in a clustered environment, see “JDBC
Connections’ in Using WebLogic Server Clusters at
http://e-docs. bea. comw s/ docs81b/ cl ust er/ overvi ew. ht ml #JDBC.

Overview of DataSources

Client and server-side JDBC applications can obtain a DBMS connection using a
DataSource. A DataSource is an interface between an application and the connection
pool. Each data source (such asa DBMS instance) requires a separate DataSource
object, which may be implemented as a DataSource class that supports distributed
transactions. For moreinformation, see“ Configuring and Using DataSources’ on page
2-18.

JDBC API

To createaJDBC application, usethejava.sgl API to create the class objects necessary
to establish a connection with a data source, to send queries and update statements to
the data source, and to process the results. For a complete description of all JDBC
interfaces, see the standard JDBC interfaces at j ava. sql Javadoc. Also see the
following WebL ogic Javadaocs:

m  weblogic.jdbc.pool
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JDBC 2.0

®m webl ogi c. management . confi gurati on (MBeansfor creating DataSources,
connection pools, and MultiPools)

JDBC 2.0

WebL ogic Server uses JDK 1.3.1, which supports JDBC 2.0.

Platforms

Supported platforms vary by vendor-specific DBM Ss and drivers. For current
information, see BEA WebL ogic Server Platform Support at

http://e-docs. bea.comlw s/ certifications/certifications/index.htm
l.
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CHAPTER

2

Configuring and

Administering
WebLogic JDBC

Y ou use WebL ogic Server Administration Console to enable, configure, and monitor
features of the WebL ogic Server, including JDBC.

The following sections describe how to program the JIDBC connectivity components:
m “Configuring and Using Connection Pools’ on page 2-2

m  “Application-Scoped JDBC Connection Pools’ on page 2-15

m “Configuring and Using MultiPools’ on page 2-16

m “Configuring and Using DataSources’ on page 2-18

For additional information, see

m  Administration Console Online Help at
http://e-docs. bea. com W s/ docs81b/ Consol eHel p/i ndex. htm .

m  WebLogic Server Javadocs at
http://e-docs. bea. con W s/ docs81b/ j avadocs/ i ndex. ht m for the
following interfaces:

e webl ogi c. managenent . confi gurati on. JDBCConnect i onPool MBean
e webl ogi c. managenent . confi gur ati on. JDBCDat aSour ceFact or yMBean
e webl ogi c. managenent . confi gurati on. JDBCDat aSour ceMBean

e webl ogi c. managenent . confi gurati on. JDBCMul t i Pool MBean
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e webl ogi c. managenent . confi gurati on. JDBCTxDat aSour ceMBean

e webl ogi c. managenent . runti me. JDBCConnect i onPool Runt i neMBean

Configuring and Using Connection Pools

A connection pool isanamed group of identical JIDBC connections to a database that
are created when the connection pool is registered, either at WebL ogic Server startup
or dynamically during run time. Y our application “borrows’ a connection from the
pool, usesit, then returnsit to the pool by closing it. Also see* Overview of Connection
Pools’ on page 1-6.

Advantages to Using Connection Pools

2-2

Connection pools provide numerous performance and application design advantages:

m Using connection poolsis far more efficient than creating a new connection for
each client each time they need to access the database.

®m You do not need to hard-code details such as the DBM S password in your
application.

m You can limit the number of connections to your DBMS. This can be useful for
managing licensing restrictions on the number of connections to your DBMS.

m You can change the DBMS you are using without changing your application
caode.

The attributes for a configuring a connection pool are defined in the Administration
Console Online Help. Thereisalso an API that you can useto programmatically create
connection poolsin arunning WebL ogic Server; see “ Creating a Connection Pool
Dynamically” on page 2-5. Y ou can also use the command line; see the Web Logic
Server Command-Line Interface Reference at

http://e-docs. bea. com w s/ docs81b/adm n_ref/cli.htm .
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Configuring and Using Connection Pools

Creating a Connection Pool at Startup

To create a startup (static) connection pool, you define attributes and permissionsin
the Administration Consol e before starting WebL ogic Server. WebL ogic Server opens
JDBC connectionsto the database during the startup process and adds the connections
to the pool.

To configure a connection pool in the Administration Console, in the navigation tree
in the left pane, expand the Services and JDBC nodes, then select Connection Pooal.
Theright pane displays alist of existing connection pools. Click the Configure a new
JDBC Connection Pooal text link to create a connection pool.

For step-by-step instructions and a description of connection pool attributes, see the
Administration Console Online Help, available when you click the question mark in
the upper-right corner of the Administration Console or at

http://e-docs. bea. coml W s/ docs81b/ Consol eHel p/j dbc_connecti on_poo
Is.htm.

Avoiding Server Lockup with the Correct Number of Connections

When your applications attempt to get a connection from a connection pool in which
thereare no available connections, the connection pool throws an exception stating that
aconnection is not available in the connection pool. Connection pools do not queue
reguests for a connection. To avoid this error, make sure your connection pool can
expand to the size required to accommodate your peak load of connection requests.

To set the maximum number of connections for a connection pool in the
Administration Console, expand the navigation tree in the left pane to show the
Services ~JDBC —Connection Pools nodes and select a connection pool. Then, in the
right pane, select the Configuration -Connectionstab and specify avaluefor Maxi num
Capacity.

Database Passwords in Connection Pool Configuration

When you create a connection pool, you typically include at |east one password to
connect to the database. If you use an open string to enable XA, you may use two
passwords. Y ou can enter the passwords asaname-valuepair inthePr oper ti es field
or you can enter them in their respective fields:
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m Passwor d. Usethisfield to set the database password. This value overrides any
passwor d value defined in the Pr oper t i es passed to the tier-2 JDBC Driver
when creating physical database connections. The value is encrypted in the
config.xnm file(stored as the Passwor d attribute in the JDBCConnect i onPool
tag) and is hidden on the administration console.

m (pen String Password. Usethisfield to set the password in the open string
that the transaction manager in WebL ogic Server uses to open a database
connection. This value overrides any password defined as part of the open string
inthe Properti es field. Thevalueisencryptedintheconfi g. xn file (stored
asthe XAPasswor d attribute in the JDBCConnect i onPool tag) and is hidden on
the Administration Console. At runtime, WebL ogic Server reconstructs the open
string with the password you specify in this field. The open string in the
Properties field should follow this format:

openSt ri ng=0r acl e_XA+Acc=P/ user Nane/ +SesTm=177+DB=denpPool +Thr e
ads=t r ue=Sql net =dvi 0+l ogDi r =.

Note that after the user Name there is no password.

If you specify apassword in the Proper ti es field when you first configure the
connection pool, WebL ogic Server removesthe password fromthePr oper t i es string
and setsthe value as the Passwor d value in an encrypted form the next time you start
WebL ogic Server. If thereis already a value for the Passwor d attribute for the
connection pool, WebL ogic Server doesnot change any values. However, the valuefor
the Passwor d attribute overrides the password value in the Pr oper t i es string. The
same behavior applies to any password that you define as part of an open string. For
example, if you include the foll owing properties when you first configure aconnection
pool:

user =scott;

passwor d=ti ger;

openStri ng=0racl e_XA+Acc=p/ scott/tiger+SesTnr177+db=j t aXaPool +Thr
eads=t rue+Sgl net =l cs817+l ogDi r =. +dbgFl =0x15; server =l cs817

The next time you start WebL ogic Server, it moves the database password and the
password included in the open string to the Password and Open String Password
attributes, respectively, and the following value remains for the Pr operti es field:

user =scott;
openString=0racl e_XA+Acc=p/ scott/+SesTm177+db=j t aXaPool +Thr eads=
true+Sql net =l cs817+l ogDi r =. +dbgFl =0x15; server =l cs817
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Permissions

After avalueis established for the Passwor d or Open String Password attributes,
the values in these attributes override the respective valuesin the Properti es
attribute. That is, continuing with the previous example, if you specify t i ger 2 asthe
database password in the Proper t i es attribute, WebL ogic Server ignores the value
and continuesto uset i ger asthe database password, which is the current encrypted
value of the Passwor d attribute. To change the database password, you must change
the Passwor d attribute.

Note: Thevaluefor Passwor d and Open String Passwor d do not need to be the
same.

Creating a Connection Pool Dynamically

The JDBCConnect i onPool administration MBean as part of the WebL ogic Server
management architecture (JMX). Y ou can use the JDBCConnect i onPool MBean to
create and configure a connection pool dynamically from within a Java application.
That is, from your client or server application code, you can create a connection pool
in aWebL ogic Server that is already running.

Y ou can also use the CREATE_POOL command in the WebL ogic Server command line
interface to dynamically create a connection pool. See CREATE_POOL at
http://e-docs. bea. coml W s/ docs81b/adm n_ref/cli.htm #cli_create_p
ool .

To dynamically create a connection pool using the JDBCConnect i onPool
administration MBean, follow these main steps:

1. Import required packages.
. Look up the administration MBeanHome in the INDI tree.

. Get the server MBean.

2

3

4. Create the connection pool MBean.

5. Set the properties for the connection pool.
6

. Add the target.
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7. Create a DataSource object.

Note: Dynamically created connection pools must use dynamically created
DataSource objects. For a DataSource to exist, it must be associated with a
connection pool. Also, a one-to-one relationship exists between DataSource
objects and connection poolsin WebL ogic Server. Therefore, you must create
a DataSource to use with a connection pool.

When you create a connection pool using the JDBCConnect i onPool MBean, the
connection pool is added to the server configuration and will be available even if you
stop and restart the server. If you do not want the connection pool to be persistent, you
must remove it programmatically.

Also, you can temporarily disable dynamically created connection pools, which
suspends communication with the database server through any connection in the pool.
When adisabled pool isre-enabled, each connection returnsto the same state aswhen
the pool was disabled; clients can continue their database operations exactly where
they left off.

For more information about using M Beans to manage WebL ogic Server, see
Programming WebL ogic Management Serviceswith IMX at

http://e-docs. bea. com W s/ docs81b/ j nmx/ i ndex. ht m . For more information
about the JDBCConnect i onPool MBean, see the Javadoc at

http://e-docs. bea. comw s/ docs81b/j avadocs/ webl ogi c/ managenent/ co
nfi gurati on/ JDBCConnecti onPool MBean. ht mi .

Dynamic Connection Pool Sample Code

The following sections show code samples for performing the main steps to create a
connection pool dynamically.

Import Packages

2-6

i mport java.sql.*;

import java.util.*;

i nport javax. nam ng. Cont ext;

i nport javax. sql . DataSource;

i mport webl ogi c.j ndi. Environnent;

i mport webl ogi c. managenent . confi gurati on. JDBCConnect i onPool MBean;

i mport webl ogi c. managenent . runti me. JDBCConnect i onPool Runt i neMBean;
i mport webl ogi c. managenent . confi gurati on. JDBCDat aSour ceMBean,;
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i mport webl ogi c. managenent . confi gurati on. Server MBean,;
i mport webl ogi c. managenent . MBeanHone;
i mport webl ogi c. managenent . WebLogi cObj ect Nane;

Look Up the Administration MBeanHome

nmbeanHonme = ( MBeanHone) ct x. | ookup( MBeanHome. ADM N_JNDI _NAME) ;

Get the Server MBean

server MBean = ( Server MBean) nbeanHone. get Adm nMBean( server Narme, "Server");
/'l Create a WebLogi ¢ object name for the Server MBean

//to use to create a nanme for the JDBCConnecti onPool Runti me MBean.
WebLogi cObj ect Nanme pnanme = new WebLogi cObj ect Nane("server1", "ServerRuntine",
nbeanHone. get Donmai nNane(), "server1");

/Il Create a WeblLogi c obj ect name for the JDBCConnecti onPool Runti me MBean
//to use to create or get the JDBCConnectionPool Runti ne MBean.

WebLogi cObj ect Name onane = new WebLogi cObj ect Nane( cpNane,

"JDBCConnect i onPool Runti me", nbeanHone. get Dormai nNarme(), "server1", pnane);
JDBCConnect i onPool Runti meMBean cprnb =

(JDBCConnect i onPool Runt i neMBean) mbeanHone. get MBean( onane) ;

Create the Connection Pool MBean

/1 Create ConnectionPool MBean

cpMBean = (JDBCConnecti onPool MBean) mbeanHone. cr eat e Adm nMBean(
cpNane, "JDBCConnecti onPool ",
nbeanHone. get Dorrai nNare() ) ;

Set the Connection Pool Properties

Properties pros = new Properties();
pros.put("user", "scott");
pros. put("server", "lcdbnt1");

/1 Set DataSource attributes

cpMBean. set URL("j dbc: webl ogi c: oracl e");

cpMBean. set Dri ver Name( " webl ogi c. j dbc. oci . Driver");
cpMBean. set Properti es(pros);

cpMBean. set Password("tiger");

cpMBean. set Logi nDel aySeconds(1);

cpMBean. set | nitial Capacity(1);

cpMBean. set MaxCapaci ty(10);

cpMBean. set Capaci tyl ncrement (1) ;

cpMBean. set Shri nki ngEnabl ed(true);
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cpMBean. set Shri nkPeri odM nut es(10);
cpMBean. set Ref reshM nut es( 10) ;
cpMBean. set Test Tabl eNane("dual ") ;

Note: Inthisexample, the database password is set using the
set Passwor d( St ri ng) method instead of including it with the user and
server namesin Proper ti es. When you use the set Passwor d( St ri ng)
method, WebL ogic Server encrypts the password intheconf i g. xnl fileand
when displayed on the administration console. BEA recommendsthat you use
this method to avoid storing database passwordsin clear text in the
config. xn file

Add the Target

cpMBean. addTar get (server MBean) ;

Create a DataSource

public void createDataSource() throws SQLException {
try {
/1 CGet context
Envi ronment env = new Environnent ();
env.setProviderUrl (url);
env. set Securi tyPrinci pal (user Nane) ;
env. set Securi tyCredential s(password);
ctx = env.getlnitial Context();

/| Create DataSource MBean

dsMBeans = (JDBCDat aSour ceMBean) nbeanHone. cr eat eAdni nMBean(
cpNare, "JDBCDat aSour ce",
nbeanHone. get Dorai nNarne() ) ;

/1 Set DataSource attributes
dsMBeans. set JNDI Narme( cpJNDI Nane) ;
dsMBeans. set Pool Nanme( cpNane) ;

/1 Startup datasource
dsMBeans. addTar get (ser ver MBean) ;

} catch (Exception ex) {
ex. printStackTrace();
t hrow new SQ.Exception(ex.toString());
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Removing a Dynamic Connection Pool and DataSource

The following code sample shows how to remove a dynamically created connection
pool. If you do not remove dynamically created connection pools, they will remain
available even after the server is stopped and restarted.

public voi d del et eConnecti onPool () throws SQLException {
try {
/1 Renove dynamically created connection pool fromthe server
cpMBean. renpveTar get (server MBean) ;
/'l Renmpove dynam cally created connection pool fromthe
configuration
nbeanHone. del et eMBean( cpMBean) ;
} catch (Exception ex) {
throw new SQLException(ex.toString());

}
}

public void del et eDat aSource() throws SQLException {
try {
/1 Renove dynami cally created datasource fromthe server
dsMBeans. r enpveTar get (ser ver MBean) ;
/'l Renove dynam cal |y created datasource fromthe configuration
nmbeanHone. del et eMBean( dsMBeans) ;
} catch (Exception ex) {

t hrow new SQLException(ex.toString());

Managing Connection Pools

Note: Many methods described in this section have been updated with the latest
release of WebL ogic Server. Seetherelated Javadocsfor updated information:
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JDBCConnect i onPool MBean at
http://e-docs. bea. comw s/ docs81b/j avadocs/ webl ogi ¢/ mana
genent/ confi gurati on/ JDBCConnect i onPool MBean. ht m

JDBCConnect i onPool Runt i neMBean at
http://e-docs. bea. com w s/ docs81b/ j avadocs/ webl ogi ¢/ mana
genent / runti me/ JDBCConnect i onPool Runt i mreMBean. ht m

New methods include:

set Connect i onReser veTi neout Seconds(i nt seconds) —Setsthe
number of seconds that a connection request will wait for a connection
from a connection pool while blocking other requests on the thread.

set Hi ghest Nurnavai | abl e(i nt count ) —Sets the maximum
number of connectionsin the pool that can be made unavailable (to an
application) for purposes like refreshing the connection, etc.

set Test Connect i onsOnCr eat e( bool ean enabl e) —Enablestesting
of physical database connections when the connection isinitialized.

set | ni t Tabl eName(j ava. | ang. Stri ng tabl e) —Setsthe name of
the table used for testing a physical database connection when the
connectionisinitialized.

set St at ement CacheSi ze(i nt cacheSi ze) —Sets the number of
Prepared and Callable Statements stored in the cache for further use.
WebL ogic Server can reuse statements in the cache without reloading
them, which can increase server performance. This replaces

set Prepar edSt at enent CacheSi ze(i nt cacheSi ze), whichis
deprecated.

set St at enent CacheType(j ava. | ang. String type) —Setsthe
algorithm type for the statement cache: LRU (least recently used) or
Fixed. See “Increasing Performance with the Statement Cache” at
http://e-docs. bea. comw s/ docs81b/ Consol eHel p/j dbc_conne
ction_pool s. ht nl #st at ement cache.

cl ear St at ement Cache() —Clears the cache of statements for each
connection in the connection pool.

set Connect i onCreati onRet ryFrequencySeconds(i nt

seconds) —Setsthe interval between retries for creating physical
database connections. If the database is unavailable, Weblogic Server
will retry to create database connections after thisinterval has elapsed.

Programming WebL ogic JDBC


http://e-docs.bea.com/wls/docs81b/javadocs/weblogic/management/configuration/JDBCConnectionPoolMBean.html
http://e-docs.bea.com/wls/docs81b/javadocs/weblogic/management/runtime/JDBCConnectionPoolRuntimeMBean.html
http://e-docs.bea.com/wls/docs81b/ConsoleHelp/jdbc_connection_pools.html#statementcache

Configuring and Using Connection Pools

m testPool () —Teststhe pool by reserving and releasing a connection
fromit.

The JDBCConnect i onPool and JDBCConnect i onPool Runti ne MBeans provide
methods to manage connection pools and obtain information about them. Methods are
provided for:

m  Retrieving information about a pool

m Disabling a connection pool, which prevents clients from obtaining a connection
from it

m Enabling a disabled pool

m  Shrinking a pool, which rel eases unused connections until the pool has reached
the minimum specified pool size

m Refreshing a pool, which closes and reopens its connections
m  Shutting down a pool

The JDBCConnect i onPool and JDBCConnect i onPool Runt i me MBeansreplacethe
webl ogi c. j dbc. common. JdbcSer vi ces and webl ogi c. j dbc. comon. Pool
classes, which are deprecated.

For more information about methods provided by the JDBCConnect i onPool MBean,
see the Javadoc at

http://e-docs. bea. comw s/ docs81b/j avadocs/ webl ogi ¢/ managenent/ co
nfi gurati on/ JDBCConnect i onPool MBean. ht m . For more information about the
methods provided by the JDBCConnect i onPool Runt i meMBean, see the Javadoc at

http://e-docs. bea. coml W s/ docs81b/j avadocs/ webl ogi ¢/ managenent/ru
nt i me/ JDBCConnect i onPool Runt i neMBean. ht mi .

Retrieving Information About a Pool

bool ean x = JDBCConnecti onPool Runti meMBean. pool Exi st s(cpNane) ;
props = JDBCConnecti onPool Runti meMBean. get Properties();

The pool Exi st s() method tests whether a connection pool with a specified name
existsin the WebL ogic Server. Y ou can use this method to determine whether a
dynamic connection pool has already been created or to ensure that you select aunique
name for a dynamic connection pool you want to create.

The get Properti es() method retrieves the properties for a connection pool.
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Disabling a Connection Pool

Need to update this section

JDBCConnect i onPool Runt i meMBean. di sabl eDr oppi ngUser s()
JDBCConnect i onPool Runt i meMBean. di sabl eFreezi ngUser s()

JDBCConnect i onPool Runt i meMBean. enabl e()

Y ou can temporarily disable a connection pool, preventing any clients from obtaining
a connection from the pool. Only the “ system” user or users granted “admin”
permission by an ACL associated with a connection pool can disable or enable the
pool.

After you call di sabl eFreezi ngUser s(), clientsthat currently have a connection
from the pool are suspended. Attempts to communicate with the database server throw
an exception. Clients can, however, close their connections while the connection pool
is disabled; the connections are then returned to the pool and cannot be reserved by
another client until the pool is enabled.

Usedi sabl eDr oppi ngUser s() to not only disable the connection pool, but to
destroy the client’ s JIDBC connection to the pool. Any transaction on the connectionis
rolled back and the connection is returned to the connection pool. The client’s JDBC
connection context is no longer valid.

When apool is enabled after it has been disabled with di sabl eFr eezi ngUsers(),
the JDBC connection states for each in-use connection are exactly as they were when
the connection pool was disabled; clients can continue JDBC operations exactly where
they |eft off.

You can also usethedi sabl e_pool andenabl e_pool commands of the
webl ogi c. Admi n classto disable and enable apool.

Shrinking a Connection Pool

2-12

JDBCConnect i onPool Runt i meMBean. shri nk()

A connection pool has a set of propertiesthat define the initial and maximum number
of connectionsinthepool (i ni ti al Capacity and maxCapaci t y), and the number of
connections added to the pool when all connectionsarein use(capaci t yl ncr enment ).
When the pool reaches its maximum capacity, the maximum number of connections
are opened, and they remain opened unless you shrink the pool.
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Y ou may want to drop some connections from the connection pool when a peak usage
period has ended, freeing up WebL ogic Server and DBM S resources.

Shutting Down a Connection Pool

JDBCConnect i onPool Runt i neMBean. shut downSof t ()
JDBCConnect i onPool Runt i neMBean. shut downHar d()

These methods destroy a connection pool. Connections are closed and removed from
the pool and the pool dies when it has no remaining connections. Only the “ system”
user or usersgranted “ admin” permission by an ACL associated with aconnection pool
can destroy the pool.

The shut downSof t () method waits for connections to be returned to the pool before
closing them.

The shut downHar d() method kills @l connectionsimmediately. Clients using
connections from the pool get exceptionsif they attempt to use a connection after
shut downHar d() iscalled.

You can aso usethedest roy_pool command of thewebl ogi c. Admi n classto
destroy a pool.

Resetting a Pool

JDBCConnect i onPool Runt i neMBean. r eset ()

Y ou can configure a connection pool to test its connections either periodically, or
every time a connection is reserved or released. Allowing the WebL ogic Server to
automatically maintain the integrity of pool connections should prevent most DBMS
connection problems. In addition, WebL ogic provides methods you can call from an
application to refresh all connections in the pool or a single connection you have
reserved from the pool.

The JDBCConnect i onPool Runt i meMBean. reset () method closes and reopens all
allocated connectionsin aconnection pool. Thismay be necessary after the DBM Shas
been restarted, for example. Often when one connection in a connection pool has
failed, all of the connections in the pool are bad.

Use any of the following means to reset a connection pool:

m  The Administration Console.
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m Thewebl ogi c. Adni n command (as a user with administrative privileges) to
reset a connection pool, as an administrator. Here is the pattern:

$ java webl ogi c. Adm n WebLogi cURL RESET_POOL pool Nane syst em passwd

You might use this method from the command line on an infrequent basis. There
are more efficient programmatic ways that are also discussed here.

m Thereset () method from the JDBCConnect i onPool Runt i meMBean in your
client application.

The last case requires the most work for you, but also gives you flexibility. To
reset a pool using ther eset () method:

a. Inatry block, test a connection from the connection pool with a SQL
statement that is guaranteed to succeed under any circumstances so long as
thereisaworking connection to the DBMS. An example isthe SQL statement
sel ect 1 from dual whichisguaranteed to succeed for an Oracle DBMS.

b. Catchthe SQLExcepti on.

c. Cadlthereset () method in the catch block.

Using weblogic.jdbc.common.JdbcServices and
weblogic.jdbc.common.Pool Classes (Deprecated)

2-14

Previous versions of WebL ogic Server included classes that you could useto
programmatically create and manage connection pools:

webl ogi c. j dbc. comon. JdbcSer vi ces and webl ogi c. j dbc. conmon. Pool .
These classes are now deprecated. Although these classes are till available, BEA
recommends that you use the JDBCConnect i onPool MBean instead of these classes
to dynamically create and manage connection pools.

When you use the JDBCConnect i onPool MBean to create or modify a connection
pool on a managed server, the IMX service immediately notifies the administration
server of the change. When you use webl ogi c. j dbc. comon. JdbcSer vi ces and
webl ogi c. j dbc. common. Pool to create or modify aconnection pool, the following
actions are not conveyed to the Administration Server:

® shut down

m retrieve
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m refresh
m enable

m disable

After any of these actions, applications on managed servers that use the affected
connection pool may fail.

For more information about webl ogi c. j dbc. common. JdbcSer vi ces and

webl ogi c. j dbc. common. Pool , see“Configuring WebL ogic JDBC Features’ in
Programming WebLogic JDBC for WebL ogic Server 6.1 at

http://edocs. bea. coniw s/ docs61/j dbc/ progranmm ng. htm .

Application-Scoped JDBC Connection Pools

When you package your enterprise applications, you can include the

webl ogi c- appl i cation. xm supplemental deployment descriptor, whichyou useto
configure application scoping. Withinthewebl ogi c- appl i cati on. xni file, youcan
configure JDBC connection pools that are created when you deploy the enterprise
application.

An instance of the connection pool is created with each instance of your application.
Thismeansan instance of the poal is created with the application on each nodethat the
application istargeted to. It isimportant to keep thisin mind when considering pool
sizing.

Connection pools created in this manner are known as application-scoped connection
pools, app scoped pools, application local pools, app local pools, or local pools, and

are scoped for the enterprise application only. That is, they areisolated for use by the
enterprise application.

For moreinformation about application scoping and application scoped resources, see:

m  weblogic-application.xml Deployment Descriptor Elementsin Developing
WebL ogic Server Applications at
http://e-docs. bea. coml W s/ docs81b/ progranm ng/ app_xm . ht m #app-
scoped- pool .

m Packaging Enterprise Applications in Devel oping WebLogic Server Applications
at
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http://e-docs. bea. comw s/ docs81b/ progranm ng/ packagi ng. ht m #pa
ck009.

m  Two-Phase Deployment Protocol in Deploying WebLogic Server Applications at
http://e-docs. bea. com wl s/ docs81b/ depl oynent/ concepts. ht m #t wo_
phase.

Configuring and Using MultiPools

A MultiPool isa“pool of pools.” MultiPools contain a configurable algorithm for
choosing which connection pool will return a connection to the client.

Y ou create aMultiPool by first creating connection pools, then creating the MultiPool
using the Administration Console or WebL ogic Management API and assigning the
connection pools to the MultiPool.

For more information about MultiPools, see the Administration Console Online Help
at

http://e-docs. bea. com wl s/ docs81b/ Consol eHel p/j dbc_mul ti pool s. htm
I . For information about the JDBCMuI t i Pool MBean, see the WebL ogic Server
Javadocs at

http://e-docs. bea. com wl s/ docs81b/j avadocs/ webl ogi ¢/ managenent/ co
nfiguration/JDBCMIl ti Pool MBean. htni .

MultiPool Features

2-16

A MultiPoolsis apool of connection poolsin asingle server. All the connectionsin a
particular connection pool are created identically with a single database, single user,
and the same connection attributes; that is, they are attached to a single database.
However, the connection pools within a MultiPool may be associated with different
usersor DBMSs.

MultiPools are used in local transactions and are not supported by WebL ogic Server
for distributed transactions.
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Choosing the MultiPool Algorithm

Before you set up a MultiPool, you need to determine the primary purpose of the
MultiPool—high availability or load balancing. Y ou can choose the algorithm that
corresponds with your requirements.

Note: Capacity isnot afailover reason, because users have the right to set capacity.
MultiPools take effect only if loss of database connectivity has occurred.

High Availability

The High Availability algorithm provides an ordered list of connection pools.
Normally, every connection request to thiskind of MultiPool is served by thefirst pool
inthelist. If adatabase connection viathat pool fails, then a connection is sought
sequentially from the next pool on thelist.

Load Balancing

Connection requests to a load balancing MultiPool are served from any connection
pool in thelist. Pools are added without any attached ordering and are accessed using
around-robin scheme. When switching connections, the connection pool just after the
last pool accessed is selected.

Guidelines to Setting Wait for Connection Times

Setting wait for connection timesis a property of the connection attempt. If you are
familiar with setting waiting timeto pool connections, thewait for connection property
applies to every connection tapped in a given connection attempt.

Y ou can add any connection pool to a MultiPool. However, you optimize your
resources depending on how you set the wait for connection time when you configure
your connection pools.
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Messages and Error Conditions

Users may request information regarding the connection pool from which the
connection originated.

Exceptions

Entries are posted to the JIDBC log under these circumstances:
m At boot time, when a connection pool is added to a MultiPool.

m  Whenever thereis aswitch to a new connection pool within the MultiPooal,
either during load balancing or high availability.

Capacity Issues

In ahigh availability scenario, the fact that the first pool in thelist is busy (all
connections are being used) does not trigger an attempt to get a connection from the
next pool in the list.

Configuring and Using DataSources

As with Connection Pools and MultiPools, you can create DataSource objectsin the
Administration Consol e or using the WebL ogic Management API. DataSource objects
can be defined with or without transaction services. Y ou configure connection pools
and MultiPools before you define the pool name attribute for a DataSource.

DataSource objects, along with the INDI, provide access to connection pools for
database connectivity. Each DataSource can refer to one connection pool or MultiPool.
However, you can define multiple DataSources that use a single connection pool. This
alowsyou to define both transaction and non-transaction-enabled DataSource objects
that share the same database.

WebL ogic Server supports two types of DataSource objects:

m DataSources (for local transactions only)
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m  TxDataSources (for distributed transactions)

If your application meetsany of thefollowing criteria, you should use a TxDataSource
in WebL ogic Server:

m  Usesthe Java Transaction APl (JTA)
m  Usesthe WebLogic Server EJB container to manage transactions
m Includes multiple database updates during a single transaction.

If you want applications to use a DataSource to get a database connection from a
connection pool (the preferred method), you should define the DataSource in the
Administration Console before running your application. For more information about
how to configure a DataSource and when to use a TxDataSource, see JDBC
DataSources in the Administration Console Online Help at

http://e-docs. bea. coml W s/ docs81b/ Consol eHel p/j dbc_dat asour ces. ht
m .

Importing Packages to Access DataSource Objects

To use the DataSource objects in your applications, import the following classesin
your client code:

inmport java.sql.*;
inmport java.util.*;
import javax.namng.*;

Obtaining a Client Connection Using a DataSource

To obtain aconnection from aJDBC client, use aJavaNaming and Directory Interface
(JDNI) lookup to locate the DataSource object, as shown in this code fragment:

Context ctx = null;
Hasht abl e ht = new Hasht abl e();
ht . put (Cont ext. | NI TI AL_CONTEXT_FACTORY,
"webl ogi c.jndi . W.Initial Context Factory");
ht . put ( Cont ext . PROVI DER_URL,
"t3://hostname: port");
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try {
ctx = new Initial Context(ht);
j avax. sql . Dat aSour ce ds
= (j avax. sql . Dat aSource) ctx. | ookup ("myJtsDataSource");
j ava. sqgl . Connection conn = ds. get Connection();

/1 You can now use the conn object to create
/] Statenents and retrieve result sets:

Statenment stnmt = conn.createStatenent();
st . execute("select * from soneTabl e");
ResultSet rs = stnt.getResultSet();

/1 Cose the statenment and connection obj ects when you are fini shed:

stnt.close();
conn. cl ose();

}
catch (Nam ngException e) {
/1 a failure occurred

}
finally {

try {ctx.close();}
catch (Exception e) {
// a failure occurred
}
}

(Substitute the correct host nanme and por t number for your WebL ogic Server.)
Note: The code above uses one of several available procedures for obtaining a JNDI

context. For more information on JNDI, see Programming WebL ogic JNDI
at http://e-docs. bea.comiw s/ docs81b/j ndi/index. htnm .

Code Examples

See the DataSource code example in the sanpl es/ exanpl es/ j dbc/ dat asour ce
directory of your WebL ogic Server installation.
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JDB(C Data Source Factories

In WebL ogic Server, you can bind a JDBC DataSource resource into the WebL ogic
Server INDI tree asaresource factory. Y ou can then map aresource factory reference
in the EJB deployment descriptor to an available resource factory in arunning

WebL ogic Server to get a connection from a connection pool.

For details about creating and using a JDBC Data Source factory, see Resource
Factories in Programming WebLogic Enterprise JavaBeans at

http://e-docs. bea. coml W s/ docs81b/ ej b/ EJB_envi ronnent . ht ml #r esour
cefact.
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CHAPTER

3 Performance Tuning
Your JDBC Application

The following sections explain how to get the most out of your applications:
m “Overview of IDBC Performance” on page 3-1
m “WebL ogic Performance-Enhancing Features’ on page 3-1

m “Designing Your Application for Best Performance” on page 3-3

Overview of JDBC Performance

The underlying conceptsin Java, JDBC, and DBM S processing are new to many
programmers. As Java becomes more widely used, database access and database
applications will become increasingly easy to implement. This document provides
some tips on how to obtain the best performance from JDBC applications.

WebLogic Performance-Enhancing Features

WebL ogic has several features that enhance performance for JDBC applications.
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How Connection Pools Enhance Performance

Establishing a JDBC connection with a DBM S can be very slow. If your application
requires database connections that are repeatedly opened and closed, this can become
asignificant performanceissue. WebL ogic connection pools offer an efficient solution
to this problem.

When WebL ogic Server starts, connections from the connection pools are opened and
are availableto all clients. When a client closes a connection from a connection pool,
the connection is returned to the pool and becomes available for other clients; the
connection itself is not closed. Thereislittle cost to opening and closing pool
connections.

How many connections should you createin the pool? A connection pool can grow and
shrink according to configured parameters, between a minimum and a maximum
number of connections. The best performance will always bewhen the connection pool
has as many connections as there are concurrent users.

Caching Statements and Data

32

DBM Saccess uses considerableresources. If your program reuses prepared or callable
statements or accesses frequently used data that can be shared among applications or
can persist between connections, you can cache prepared statements or data by using
the following:

m  Statement Cache for a connection pool
(http://e-docs. bea. com w s/ docs81b/ Consol eHel p/ j dbc_connecti on_
pool s. ht nl #st at ement cache)

m  Read-Only Entity Beans
(http://e-docs. bea. com wl s/ docs81b/ ej b/ EJB_envi ronment. htni)

= INDI in aClustered Environment
(http://e-docs. bea. com W s/ docs81b/jndi/jndi.htm)
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Designing Your Application for Best
Performance

Most performance gains or losses in a database application is not determined by the
application language, but by how the application isdesigned. The number and location
of clients, size and structure of DBM S tables and indexes, and the number and types
of queriesall affect application performance.

The following are general hints that apply to all DBMSs. It is also important to be
familiar with the performance documentation of the specific DBM S that you usein
your application.

1. Process as Much Data as Possible Inside the Database

Most serious performance problemsin DBM S applications come from moving raw
data around needlessly, whether it is across the network or just in and out of cachein
the DBMS. A good method for minimizing this waste is to put your logic where the
datais—inthe DBMS, not in the client —even if the client isrunning on the same box
asthe DBMS. Infact, for some DBM Ss afat client and afat DBM S sharing one CPU
is a performance disaster.

Most DBM Ss provide stored procedures, an ideal tool for putting your logic where
your datais. Thereisasignificant differencein performance between aclient that calls
astored procedure to update 10 rows, and another client that fetchesthose rows, alters
them, and sends update statements to save the changes to the DBMS.

Also review the DBM S documentation on managing cache memory in the DBMS.
Some DBM Ss (Sybase, for example) provide the means to partition the virtual
memory allotted to the DBM S, and to guarantee certain objects exclusive use of some
fixed areas of cache. Thismeansthat an important table or index can be read oncefrom
disk and remain available to all clients without having to access the disk again.
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2. Use Built-in DBMS Set-based Processing

SQL isaset processing language. DBM Ss are designed from the ground up to do
set-based processing. Accessing a database one row at atime is, without exception,
slower than set-based processing and, on some DBM Ssiis poorly implemented. For
example, it will always be faster to update each of four tables one at atime for all the
100 employees represented in the tables than to alter each table 100 times, once for
each employee.

Many complicated processes that were originally thought too complex to do any other
way but row-at-a-time have been rewritten using set-based processing, resulting in
improved performance. For example, amajor payroll application was converted from
ahuge slow COBOL application to four stored procedures running in series, and what
took hours on a multi-CPU machine now takes fifteen minutes with many fewer
resources used.

3. Make Your Queries Smart

3-4

Frequently customers ask how to tell how many rows will be coming back in a given
result set. The only way to find out without fetching all the rowsisby issuing the same
query using the count keyword:

SELECT count (*) from nyTabl e, yourTable where ...

This returns the number of rows the original query would have returned, assuming no
changeinrelevant data. The actual count may change when the query isissued if other
DBMS activity has occurred that alters the relevant data.

Be aware, however, that this is a resource-intensive operation. Depending on the
origina query, the DBMS may perform nearly as much work to count the rows as it
will to send them.

Make your application queries as specific aspossible about what datait actually wants.
For example, tailor your application to select into temporary tables, returning only the
count, and then sending a refined second query to return only a subset of the rowsin
the temporary table.
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Learning to select only the data you really want at the client is crucial. Some
applications ported from ISAM (a pre-relational database architecture) will
unnecessarily send aquery selecting all therowsin atablewhen only thefirst few rows
arerequired. Some applications use a'sort by' clause to get the rowsthey want to come
back first. Database queries like this cause unnecessary degradation of performance.

Proper use of SQL can avoid these performance problems. For example, if you only
want data about the top three earners on the payroll, the proper way to makethis query
iswith a correlated subquery. Table 3-1 shows the entire table returned by the SQL
Statement

sel ect * from payroll

Table 3-1 Full Results Returned

Name Salary
Joe 10
Mikes 20
Sam 30
Tom 40
Jan 50
Ann 60
Sue 70
Hal 80
May 80

A correlated subquery
sel ect p.nane, p.salary frompayroll p
where 3 >= (select count(*) from payroll pp

where pp.salary >= p.salary);

returns a much smaller result, shown in Table 3-2.
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Table 3-2 Resultsfrom Subquery

Name Salary
Sue 70
Hal 80
May 80

This query returns only three rows, with the name and salary of the top three earners.
It scansthrough the payroll table, and for every row, it goes through the whole payroll
table again in an inner loop to see how many salaries are higher than the current row
of the outer scan. This may look complicated, but DBMSs are designed to use SQL
efficiently for thistype of operation.

4. Make Transactions Single-batch

3-6

Whenever possible, collect aset of dataoperations and submit an updatetransactionin
one statement in the form:

BEG N TRANSACTI ON
UPDATE TABLEL. . .
I NSERT | NTO TABLE2
DELETE TABLES3
COW T

This approach results in better performance than using separate statements and
commits. Even with conditional logic and temporary tablesinthe batch, it ispreferable
because the DBM S obtains all the locks necessary on the various rows and tables, and
uses and releases them in one step. Using separate statements and commits results in
many more client-to-DBM S transmissions and holds the locksin the DBM S for much
longer. These locks will block out other clients from accessing this data, and,
depending on whether different updates can alter tablesin different orders, may cause
deadlocks.
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Warning: If any individual statement in the preceding transaction fails, due, for
instance, to violating a unique key constraint, you should put in conditional SQL logic
to detect statement failure and to roll back the transaction rather than commit. If, inthe
preceding example, the insert failed, most DBM Ss return an error message about the
failed insert, but behave asif you got the message between the second and third
statement, and decided to commit anyway! Microsoft SQL Server offersaconnection
option enabled by executing the SQL set xact _abort on, which automaticaly rolls
back the transaction if any statement fails.

5. Never Have a DBMS Transaction Span User Input

If an application sendsa’ BEG N TRAN and some SQL that locks rows or tables for

an update, do not write your application so that it must wait on the user to press akey
before committing the transaction. That user may go to lunch first and lock up awhole
DBMS table until the user returns.

If you require user input to form or complete a transaction, use optimistic locking.
Briefly, optimistic locking employs timestamps and triggers in queries and updates.
Queries select datawith timestamp values and prepare atransaction based on that data,
without locking the data in a transaction.

When an update transaction is finally defined by the user input, it is sent asasingle
submission that includes timestamped saf eguards to make sure the datais the same as
originally fetched. A successful transaction automatically updates the relevant
timestamps for changed data. If an interceding update from another client has altered
data on which the current transaction is based, the timestamps change, and the current
transaction is rejected. Most of the time, no relevant data has been changed so
transactions usually succeed. When atransaction fails, the application can refetch the
updated data to present to the user to reform the transaction if desired.

6. Use In-place Updates

Changing adatarow in placeis much faster than moving arow, which may berequired
if the update requires more space than the tabl e design can accommaodate. If you design
your rows to have the space they need initially, updates will be faster, although the
table may require more disk space. Because disk space is cheap, using alittle more of
it can be aworthwhile investment to improve performance.
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7. Keep Operational Data Sets Small

Some applications store operational datain the sametable ashistorical data. Over time
and with accumulation of this historical data, all operational queries have to read
through lots of useless (on a day-to-day basis) data to get to the more current data.
Move non-current datato other tablesand dojoinsto thesetablesfor therarer historical
queries. If this can't be done, index and cluster your table so that the most frequently
used dataislogically and physically localized.

8. Use Pipelining and Parallelism

3-8

DBM Ss are designed to work best when very busy with lots of different thingsto do.
The worst way to use aDBMS s as dumb file storage for one big single-threaded
application. If you can design your application and data to support lots of parallel
processes working on easily distinguished subsets of the work, your application will
be much faster. If there are multiple steps to processing, try to design your application
so that subsequent steps can start working on the portion of datathat any prior process
hasfinished, instead of having to wait until the prior processis complete. Thismay not
always be possible, but you can dramatically improve performance by designing your
program with thisin mind.
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BEA recommends that you use DataSource objects to get database connectionsin new
applications. DataSource objects, along with the JINDI, provide access to connection
poolsfor database connectivity. For existing or legacy applicationsthat use the JDBC
1.x API, you can use the WebL ogic multitier driversto get database connectivity.

The following sections describe how to use multitier JIDBC drivers with WebL ogic
Server:

m  “Using the WebL ogic RMI Driver” on page 4-1
m “Using the WebL ogic JTS Driver” on page 4-7
m “Using the WebL ogic Pool Driver” on page 4-9

Using the WebLogic RMI Driver

The WebLogic RMI driver isamultitier Type 3 JDBC driver WebL ogic Server uses
to pass database connections from a connection pool to a DataSource or
TxDataSource. The DataSource object provides access to database connections for
applications through the WebL ogic RMI driver. The database connection parameters
are set in the connection pool using the Administration Console or the WebL ogic
Management AP, including the two-tier JDBC driver used to access the DBMS. See
Figure 1-1.
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RMI driver clients make their connection to the DBM S by looking up the DataSource
object. Thislookup is accomplished by using a Java Naming and Directory Service
(IJNDI) lookup, or by directly calling WebL ogic Server which performs the INDI
lookup on behalf of the client.

The RMI driver replaces the functionality of both the WebL ogic t3 driver (deprecated)
and the Pool driver, and uses the Java standard Remote Method Invocation (RMI) to
connect to WebL ogic Server rather than the proprietary t3 protocol.

Because the details of the RMI implementation are taken care of automatically by the
driver, aknowledge of RMI is not required to use the WebL ogic JDBC/RMI driver.

Setting Up WebLogic Server to Use the WebLogic RMI

Driver

The RMI driver is accessible only through DataSource objects, which are created in
the Administration Console. Y ou must create DataSource objects in your WebL ogic
Server configuration before you can use the RMI driver in your applications. For
instructions to create a DataSource, see the Administration Console Online Help at
http://e-docs. bea. conf wl s/ docs81b/ Consol eHel p/j dbc_dat asour ces. ht
m #dat a_source_create.

Sample Client Code for Using the RMI Driver

The following code samples show how to use the RMI driver to get and use a database
connection from a WebL ogic Server connection pool.

Import the Required Packages

Before you can use the RMI driver to get and use a database connection, you must
import the following packages:

j avax. sql . Dat aSour ce
java.sql . *
java.util.*

j avax. nam ng. *
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Get the Database Connection

The WebL ogic JDBC/RMI client obtains its connection to aDBMS from the
DataSource object that you defined in the Administration Console. There aretwo ways
the client can obtain a DataSource object:

m Using aJNDI lookup. Thisisthe preferred and most direct procedure.

m Passing the DataSource name to the RMI driver with the
Dri ver. connect () method. In this case, WebL ogic Server performs the INDI
look up on behalf of the client.

Using a JNDI Lookup to Obtain the Connection

To access the WebL ogic RMI driver using JNDI, obtain a context from the INDI tree
by looking up the name of your DataSource object. For example, to access a
DataSource called “myDat aSour ce” that is defined in Administration Console;

Context ctx = null;
Hasht abl e ht = new Hasht abl e() ;
ht . put (Cont ext. | NI TI AL_CONTEXT_FACTORY,
"webl ogi c.jndi . W.Initial Context Factory");
ht . put ( Cont ext . PROVI DER_URL,
"t3://hostname: port");

try {
ctx = new Initial Context(ht);
j avax. sql . Dat aSour ce ds
= (j avax. sql . Dat aSource) ctx. | ookup ("myDataSource");
j ava. sqgl . Connecti on conn = ds. get Connection();

/1 You can now use the conn object to create
/1l a Statement object to execute
/1 SQ statenments and process result sets:

Statenent stnt = conn.createStatenent();
stnt.execute("select * fromsoneTabl e");
ResultSet rs = stmt.getResultSet();

/1 Do not forget to close the statenent and connection objects
/1 when you are finished:

stnt.close();
conn. cl ose();

catch (Nam ngException e) {
/1 a failure occurred
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}
finally {
try {ctx.close();}
catch (Exception e) {
/1 a failure occurred

}
}

(Where host nane is the name of the machine running your WebL ogic Server and
por t isthe port number where that machine islistening for connection requests.)

In thisexample a Hashtabl e object is used to passthe parametersrequired for the INDI
lookup. There are other ways to perform a JINDI lookup. For more information, see
Programming WebLogic JNDI at

http://e-docs. bea. comw s/ docs81b/jndi/index. htn .

Noticethat the INDI lookupiswrappedinat ry/ cat ch block in order to catch afailed
look up and also that the context isclosed in afi nal | y block.

Using Only the WebLogic RMI Driver to Obtain a Database Connection

4-4

Instead of looking up a DataSource object to get a database connection, you can access
WebL ogic Server using the Dri ver. connect () method, in which case the
JDBC/RMI driver performsthe INDI lookup. To accessthe WebL ogic Server, passthe
parameters defining the URL of your WebL ogic Server and the name of the
DataSource object tothe Dri ver . connect () method. For example, to access a
DataSource called “myDataSource” as defined in the Administration Console:

java.sql.Driver myDriver = (java.sql.Driver)
Cl ass. forName("webl ogic.jdbc.rm . Driver"). new nstance();

String url ="jdbc:weblogic:rm";

java.util.Properties props = new java.util.Properties();
props. put ("webl ogi c. server.url", "t3://hostname: port");
props. put ("webl ogi c. j dbc. dat asource", "nyDat aSource");

j ava. sqgl . Connection conn = nyDriver.connect(url, props);

(Where host nane is the name of the machine running your WebL ogic Server and
port isthe port number where that machine is listening for connection requests.)

Y ou can also define the following properties which will be used to set the INDI user
information:

® webl ogi c. user —specifies ausername
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®m webl ogi c. credent i al —specifiesthe password for the webl ogi c. user.

Row Caching with the WebLogic RMI Driver

Row caching isaWebL ogic Server JDBC feature that improves the performance of
your application. Normally, when a client calls Resul t Set . next (), WebLogic
Server fetches asingle row from the DBM S and transmits it to the client VM. With
row caching enabled, asingle call to Resul t Set . next () retrieves multiple DBMS
rows, and caches them in client memory. By reducing the number of trips across the
wire to retrieve data, row caching improves performance.

Note: WebL ogic Server will not perform row caching when the client and WebL ogic
Server arein the same VM.

Y ou can enable and disable row caching and set the number of rows fetched per
Resul t Set . next () call with the Data Source attributes Row Prefetch Enabled and
Row Prefetch Size, respectively. Y ou set Data Source attributes viathe Administration
Console. To enable row caching and to set the row prefetch size attribute for a
DataSource or TxDataSource, follow these steps:

1. Inthe left pane of the Administration Console, navigate to Services—JDBC -Data
Sourcesor Tx Data Sources, then select the DataSource or TxDataSourcefor which
you want to enable row caching.

2. Intheright pane of the Administration Console, select the Configuration tab if it
is not already selected.

3. Select the Row Prefetch Enabled check box.

4. In Row Prefetch Size, type the number of rows you want to cache for each
Resul t Set . next () call.
Important Limitations for Row Caching with the WebLogic RMI Driver

Keep the following limitationsin mind if you intend to implement row caching with
the RMI driver:

m  WebLogic Server only performsrow caching if the result set type is both
TYPE_FORWARD_ONLY and CONCUR_READ_ONLY.
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m  Certain datatypesin aresult set may disable caching for that result set. These

include the following:

m  Certain ResultSet methods are not supported if row caching is enabled and
active for that result set. Most pertain to streaming data, scrollable result sets or
data types not supported for row caching. These include the following:

4-6

LONGVARCHAR/LONGVARBINARY

NULL
BLOB/CLOB
ARRAY

REF

STRUCT
JAVA_OBJECT

get Ascii Stream)
get Uni codeSt rean()
get Bi naryStream()
get Character Stream()
i sBef oreLast ()

i sAfterLast()
isFirst()

i sLast ()

get Row()

get Obj ect (Map)

get Ref ()

get Bl ob()/ get d ob()
get Array()

get Dat e()

get Ti me()

get Ti mest amp()
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Using the WebLogic JTS Driver

The Java Transaction Services or JTS driver is a server-side Java Database
Connectivity (JDBC) driver that provides access to both connection pools and SQL
transactionsfrom applications running in WebL ogic Server. Connectionsto adatabase
are made from aconnection pool and use atwo-tier JDBC driver running in WebL ogic
Server to connect to the Database Management System (DBMS) on behalf of your
application.

Once a transaction begins, all database operationsin an execute thread that get their
connection from the same connection pool share the same connection from that pool.
These operations can be made through services such as Enterprise JavaBeans (EJB),
or Java Messaging Service (JMS), or by directly sending SQL statements using
standard JDBC calls. All of these operations will, by default, share the same
connection and participate in the same transaction.When the transaction is committed
or rolled back, the connection is returned to the pool.

Although Javaclients may not register the JTS driver themselves, they may participate
in transactions via Remote Method Invocation (RMI). Y ou can begin atransaction in
athread on a client and then have the client call aremote RMI object. The database
operations executed by the remote object become part of thetransaction that was begun
on theclient. When the remote object isreturned back to the calling client, you can then
commit or roll back the transaction. The database operations executed by the remote
objects must all use the same connection pool to be part of the same transaction.

Sample Client Code for Using the JTS Driver

To usethe JTS driver, you must first use the Administration Console to create a
connection pool in WebL ogic Server. For more information, see “ Configuring and
Using Connection Pools’ on page 2-2.

This explanation demonstrates creating and using a JT S transaction from a server-side
application and uses a connection pool named “nmyConnect i onPool .”

1. Import the following classes:

import javax.transaction. UserTransacti on;
import java.sql.?*;
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i mport javax.nam ng.*;
import java.util.*;
i nport webl ogic.jndi.*;

Establish the transaction by using the User Tr ansact i on class. You can look up
this class on the INDI tree. The User Tr ansact i on class controls the transaction
on the current execute thread. Note that this class does not represent the
transaction itself. The actual context for the transaction is associated with the
current execute thread.

Context ctx = null;
Hasht abl e env = new Hasht abl e();

env. put (Cont ext. | NI TI AL_CONTEXT_FACTORY,
"webl ogi c.jndi . W.Initial ContextFactory");

[/ Paraneters for the WbLogi c Server.

/] Substitute the correct hostname, port nunber

/1 user nane, and password for your environnent:

env. put (Cont ext . PROVI DER_URL, "t3://l ocal host: 7001");
env. put (Cont ext . SECURI TY_PRI NCl PAL, “Fred”);

env. put (Cont ext . SECURI TY_CREDENTI ALS, “secret”);

ctx = new Initial Context(env);

User Transaction tx = (UserTransacti on)
ct x. | ookup("javax.transaction. User Transacti on");

. Start atransaction on the current thread:

tx. begin();
Load the JTS driver:

Driver nyDriver = (Driver)
Cl ass. forName("webl ogic.jdbc.jts.Driver").newl nstance();

. Get a connection from the connection pool:

Properties props = new Properties();
props. put ("connectionPool | D', "myConnectionPool ");

conn = myDriver.connect ("jdbc: webl ogic:jts", props);

Execute your database operations. These operations may be made by any service

that uses a database connection, including EJB, IMS, and standard JDBC

statements. These operations must use the JTS driver to access the same
connection pool as the transaction begun in step 3 in order to participate in that
transaction.
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If the additional database operations using the JTS driver use a different
connection pool than the one specified in step 5, an exception will be thrown
when you try to commit or roll back the transaction.

7. Closeyour connection objects. Note that closing the connections does not
commit the transaction nor return the connection to the pool:

conn. cl ose();

8. Execute any other database operations. If these operations are made by
connecting to the same connection pool, the operations will use the same
connection from the pool and become part of the same User Tr ansact i on asall
of the other operationsin this thread.

9. Complete the transaction by either committing the transaction or rolling it back.
In the case of a commit, the JTS driver commits all the transactions on all
connection objectsin the current thread and returns the connection to the pool.

tx.commt();
/'l or:

tx. roll back();

Using the WebLogic Pool Driver

The WebL ogic Pool driver enables utilization of connection pools from server-side
applications such as HTTP servlets or EJBs. For information about using the Pool
driver, see“Accessing Databases’ in Programming Tasksin Programming WebLogic
HTTP Serviets.
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5 Using Third-Party
Drivers with WebLogic
Server

The following sections describe how to set up and use third-party JDBC drivers:
m “Overview of Third-Party JDBC Drivers’ on page 5-1

m “Setting the Environment for Your Third-Party JDBC Driver” on page 5-3

m “Getting a Connection with Your Third-Party Driver” on page 5-11

“Using Vendor Extensions to JDBC Interfaces’ on page 5-15

m “Using Oracle Extensions with the Oracle Thin Driver” on page 5-18

“Support for Vendor Extensions Between Versions of Weblogic Server Clients
and Servers’ on page 5-34

“Tables of Oracle Extension Interfaces and Supported Methods” on page 5-35

Overview of Third-Party JDBC Drivers

WebL ogic Server works with third-party JDBC drivers that offer the following
functionality:

m Arethread-safe
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m  Can implement transactions using standard JDBC statements

This section describes how to set up and use the following third-party JDBC drivers
with WebL ogic Server:

m Oracle Thin Driver 8.1.7, 9.0.1, or 9.2.0 (included in WebL ogic Server
installation)

m  Sybase jConnect Driver 4.5and 5.5

m |IBM Informix JDBC Driver

m  Microsoft SQL Server Driver for JDBC

WebL ogic Server includes three versions of the Oracle Thin Driver.

The 9.2.0 version of the Oracle Thin driver (cl asses12. zi p) isinstalled in the
W._HOME\ server\ | i b folder (where W._HOME is the folder where WebL ogic
Platformisinstalled) with webl ogi c. j ar . The manifest in webl ogi c. j ar liststhis
file so that it isloaded when webl ogi c. j ar isloaded (when the server starts).

TheW._HOVE\ server\ ext \ j dbc folder (where W._HOVE is the folder where
WebL ogic Platform isinstalled) of your WebLogic Server installation includes
subfolders for other versions of the Oracle Thin driver. See Figure 5-1.

Figure5-1 Directory Structurefor JDBC DriversInstalled with WebL ogic
Server

=] weblogickxx
& comman
{:I samples
B server
& bin

The or acl e folder includes versions of the Oracle Thin driver, including the 9.2.0
version, which isalso included in thew._HOVE\ ser ver\ | i b folder, as previously
mentioned. Y ou can copy one of thesefilesto the W._HOVE\ server\ | i b folder to
change the version of the Oracle Thin driver or revert to the default version. See
“Changing or Updating the Oracle Thin Driver” on page 5-4 for more details.
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If you plan to use the default version of the Oracle Thin Driver (9.2.0), you do not need
to make any changes. If you plan to use adifferent version of the driver, you must
replace the filein W._HOVE\ server\ | i b with afile from

W._HOMVE\ server\ ext\j dbc\ or acl e\ ver si on, wherever si on isthe version of
the JDBC driver you want to use, or with afile from Oracle.

Because the manifest inwebl ogi c. j ar liststhe classfilesfor the Oracle Thin driver
inW._HOME\ server\ | i b, thedrivers are loaded when webl ogi c. j ar isloaded
(when the server starts). Therefore, you do not need to add the JDBC driver to your
CLASSPATH. If you plan to use a third-party JDBC driver that is not installed with
WebL ogic Server, you must add the path to the driver files to your CLASSPATH.

Setting the Environment for Your
Third-Party JDBC Driver

If you use athird-party JDBC driver other than the Oracle Thin Driver included in the
WebL ogic Server installation, you must add the path for the JIDBC driver classesto
your CLASSPATH. The following sections describe how to set your CLASSPATH for
Windows and UNIX when using athird-party JDBC driver.

CLASSPATH for Third-Party JDBC Driver on Windows

Include the path to JDBC driver classes and to webl ogi c. j ar inyour CLASSPATH as
follows:

set CLASSPATH=DRI VER _CLASSES; W._HOVE\ server\ | i b\ webl ogi c. j ar;
YECLASSPATHY

Where DRI VER_CLASSES is the path to the JDBC driver classes and W._HOME is the
directory where you installed WebL ogic Platform.
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CLASSPATH for Third-Party JDBC Driver on UNIX

Add the path to JDBC driver classes and to webl ogi c. j ar to your CLASSPATH as
follows:

export CLASSPATH=DRI VER CLASSES: W._HOMVE/ server/1i b/ webl ogic.jar:
$CLASSPATH

Where DRI VER_CLASSES is the path to the JDBC driver classes and W._HOME isthe
directory where you installed WebL ogic Platform.

Changing or Updating the Oracle Thin Driver

54

WebL ogic Server ships with the Oracle Thin Driver version 9.2.0 preconfigured and
ready to use. To use a different version, you replace

W._HOVE\ server\lib\cl asses12. zi p with adifferent version of thefile. For
example, if you want to usethe 8.1.7 version of the Oracle Thin Driver, you must copy
cl asses12. zi p fromthe W._HOVE\ server\ ext\j dbc\ oracl e\ 817 folder and
placeitin W._HOVE\ server\ | i b to replace the 9.2.0 version in that folder.

Follow these instructions to use Oracle Thin Driver version 8.1.7 or 9.0.1:

1. In Windows Explorer or acommand shell, go to the folder for the version of the
driver you want to use:

e W._HOVE\server\ext\jdbc\oracle\817 or
e W._HOWVE\server\ext\jdbc\oracl e\ 901

2. Copycl asses12. zi p.

3. InWindows Explorer or acommand shell, go to W._HOVE\ server\lib and
replace the existing version of cl asses12. zi p with the version you copied.

To revert to version 9.2.0 (the default), follow the instructions above, but copy from
the following folder: W._HOVE\ ser ver\ ext \ j dbc\ or acl e\ 920.

To update aversion of the Oracle Thin driver with anew version from Oracle, replace
cl asses12. zi p inW._HOME\ server\ | i b with the new file from Oracle. You can
download driver updates from the Oracle Web site at

http://otn.oracle.com software/ content. htm .
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Note:  You cannot include the multiple versions of the Oracle Thin driver in your
CLASSPATH. Doing so will cause clashes for various methods.

Installing and Using the IBM Informix JDBC Driver

If you want to use Weblogic Server with an Informix database, BEA recommends that
you use the IBM Informix JDBC driver, available from the IBM Web site at
http://ww. i nf orni x. con eval uat e/ . The IBM Informix JDBC driver is
available to use for free without support. Y ou may have to register with IBM to
download the product. Download the driver from the JDBC/EMBEDDED SQLJ
section, and follow theinstructionsinthei nstal | . t xt fileincluded in the
downloaded zip file to install the driver.

After you download and install the driver, follow these stepsto prepare to use the
driver with WebL ogic Server:

1. Copyifxjdbc.jar andifxjdbcx.jar filesfrom| NFORM X_I NSTALL\ | i b and
pasteitin W._HOVE\ ser ver\ | i b folder, where:

I NFORM X_I NSTALL isthe root directory where you installed the Informix JDBC
driver, and

W._HOME isthe folder where you installed WebL ogic Platform, typically
c: \ bea\ webl ogi c700.

2. Addthepathtoi fxj dbc.jar andi f xj dbcx. j ar to your CLASSPATH. For
example:

set
CLASSPATH=9L._HOVE% server\lib\ifxjdbc.jar; %N_HOVE% server\lib
\'i f xj dbcx. j ar; UCLASSPATHY%

You can aso add the path for the driver filesto theset CLASSPATH statement in
your start script for WebL ogic Server.

Connection Pool Attributes when using the IBM Informix JDBC Driver

Usethe attributes as described in Table 5-1 and Table 5-2 when creating a connection
pool that uses the IBM Informix JDBC driver.
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Table5-1 Non-XA Connection Pool Attributes Using the Informix JDBC Driver

Attribute Value

URL jdbc:inform x-sqli:dbserver_nane_or_ip: port/
dbnane: i nform xserver=i f x_server_nane

Driver Class Name cominfornix.jdbc.|fxDriver

Properties user =user nane

url =jdbc:inform x-sqli:dbserver_nanme_or _ip: po
rt/ dbname: i nf orm xserver =i f x_server _nane

port Nunber =1543
dat abaseNane=dbnane
i fxI FXHOST=i f x_server_nane

server Nane=dbserver_nane_or _i p

Password password

Login Delay Seconds 1

Target server Nane

Anentry intheconfi g. xm file may look like the following:

<JDBCConnect i onPool
Driver Name="com i nform x.jdbc. | fxDriver"
Initial Capacity="3"
Logi nDel aySeconds="1"
MaxCapaci t y="10"
Narme="i f xPool "
Passwor d=" xxXXxxxx"
Properties="inform xserver=i f xserver; user =i nf orm x"
Tar get s="exanpl esServer"
URL="j dbc:inform x-sqgli:ifxserver: 1543"
/>
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Table 5-2 XA Connection Pool Attributes Using the Informix JDBC Driver

Attribute

Value

URL

| eave bl ank

Driver Class Name

com inform x.jdbcx. | f xXADat aSour ce

user =user nane

Properties
url =jdbc:inform x-sqgli://dbserver_nane_or _ip:
port _num dbnane: i nform xserver=dbserver_nane_
or_ip
passwor d=passwor d
port Nunmber =port_num
dat abaseNane=dbnane
server Nanme=dbser ver _nane
i f xI FXHOST=dbser ver _nane_or _i p
Password | eave bl ank
Supports Local true
Transaction
Target server Name

Note: Inthe Properties string, there is a space between por t Nunber and =.

Anentry intheconfi g. xm file may look like the following:

<JDBCConnect i onPool Capacityl ncrenent="2"
Dri ver Name="com i nform x. j dbcx. | f xXADat aSour ce"
Initial Capaci ty="2" MaxCapacity="10"
Name="i nf or mi xXAPool "
Properties="user=i nform x; url =j dbc:inform x-sqli:
//111.11.11.11: 1543/ db1: i nf or m xserver =l csol 15;
passwor d=i nf or m x; port Nunber =1543; dat abaseNane=db1;
server Name=dbserver1;i f x| FXHOST=111. 11. 11. 11"
SupportsLocal Transacti on="true" Target s="exanpl esServer"
Test Connecti onsOnReserve="true" Test Tabl eNane="enp"/>
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Note: If you create the connection pool using the Administration Console, you may
need to stop and restart the server before the connection pool will deploy
properly on the target server. Thisisaknown issue.

Programming Notes for the IBM Informix JDBC Driver

Consider the following limitations when using the IBM Informix JDBC driver:

m Alwayscall resul tset.cl ose() andstatenent. cl ose() methodsto
indicate to the driver that you are done with the statement/resultset. Otherwise,
your program may not release all its resources on the database server.

m Batch updatesfail if you attempt to insert rows with TEXT or BY TE columns
unlessthe | FX_USEPUT environment variableisset to 1.

m | the Java program sets autocommit mode to true during a transaction, IBM
Informix JDBC Driver commits the current transaction if the JDK isversion 1.4
and later, otherwise the driver rolls back the current transaction before enabling
autocommit.

Installing and Using the SQL Server 2000 Driver for JDBC
from Microsoft

The Microsoft SQL Server 2000 Driver for JIDBC is available for download to all
licensed SQL Server 2000 customers at no charge. The driver isaType4 JDBC driver
that supports a subset of the JDBC 2.0 Optional Package. When you install the
Microsoft SQL Server 2000 Driver for JIDBC, the supporting documentation is
optionally installed with it. Y ou should refer to that documentation for the most
comprehensive information about the driver. Also, see the release manifest at
http://msdn. m crosoft.com MSDN- FI LES/ 027/ 001/ 779/ JDBCRTMRel easeMa
ni f est . ht mfor known issues.

Installing the MS SQL Server JDBC Driver on a Windows System

Follow these instructions to install the SQL Server 2000 Driver for JDBC on a
Windows server:
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Setting the Environment for Your Third-Party JDBC Driver

1

Download the Microsoft SQL Server 2000 Driver for JDBC (set up. exe file) from
the Microsoft MSDN Web site at

http://msdn. m crosoft.com downl oads/ def aul t. asp?URL=/ downl oads/
sanpl e. asp?ur | =/ MSDN- FI LES/ 027/ 001/ 779/ msdnconposi t edoc. xm .
Savethefilein atemporary directory on your local computer.

Run set up. exe from the temporary directory and follow the instructions on the
screen.

Add the path to the following filesto your CLASSPATH:

e install _dir/lib/nsbase.jar

e install _dir/lib/nsutil.jar

e install _dir/lib/nssqglserver.jar

Wherei nst al | _di r isthefolder in which you installed the driver. For
example:
set CLASSPATH=i nstall _dir\lib\nmsbase.jar;

install _dir\lib\nsutil.jar;install _dir\lib\nssql server.jar;
YL ASSPATHY

Installing the MS SQL Server JDBC Driver on a Unix System

Follow these instructions to install the SQL Server 2000 Driver for JDBC on aUNIX
Server:

1

Download the Microsoft SQL Server 2000 Driver for JDBC (mssql ser ver. t ar
file) from the Microsoft MSDN Web site at

http://msdn. m crosoft. com downl oads/ def aul t. asp?URL=/ downl oads/
sanpl e. asp?ur| =/ MSDN- FI LES/ 027/ 001/ 779/ msdnconposi t edoc. xm .
Save thefile in atemporary directory on your local computer.

Change to the temporary directory and untar the contents of the file using the
following command:

tar -xvf nssql server.tar
Execute the following command to run the installation script:
install.ksh

Follow the instructions on the screen. When prompted to enter an installation
directory, make sure you enter the full path to the directory.

Add the path to the following files to your CLASSPATH:
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e install _dir/lib/nsbase.jar

e install _dir/lib/nsutil.jar

e install_dir/lib/nssql server.jar

Wherei nst al | _di r isthefolder in which you installed the driver. For
example:

export CLASSPATH=i nstall _dir/lib/nsbase.jar:
install _dir/lib/msutil.jar:install_dir/lib/nsesqlserver.jar:
$CLASSPATH

Connection Pool Attributes when using the Microsoft SQL Server Driver for
JDBC

Use the following attributes when creating a connection pool that uses the Microsoft
SQL Server Driver for JIDBC:

m Driver Name: com mi crosoft. j dbc. sql server. SQLServer Dri ver
m URL: jdbc: microsoft:sqglserver://server_nane: 1433

m  Properties:
user =<myuseri d>

dat abaseNanme=<dbnanme>
m  Password: nypassword
An entry in the config.xml file may look like the following:

<JDBCConnect i onPool
Nanme="nssql Dri ver Test Pool "
Dri ver Nanme="com m crosoft.jdbc. sql server. SQLServerDriver"
URL="j dbc: m crosoft:sqgl server://I|cdbnt4: 1433"
Properti es="dat abasenane=l cdbnt 4; user =sa"
Passwor d="{ 3DES} vl sUYhx| J/ | ="
Initial Capacity="4"
Capaci tyl ncrement =" 2"
MaxCapaci t y="10"
Tar get s="exanpl esServer"

/>
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Getting a Connection with Your Third-Party
Driver

The following sections describe how to get a database connection using a third-party,
Type 4 driver, such as the Oracle Thin Driver and Sybase jConnect Driver. BEA
recommends you use connection pools, data sources, and a JINDI |ookup to establish
your connection.

Using Connection Pools with a Third-Party Driver

First, you create the connection pool and data source using the Administration
Console, then establish a connection using a INDI Lookup.

Creating the Connection Pool and DataSource

See “ Configuring and Using Connection Pools” on page 2-2 and “ Configuring and
Using DataSources’ on page 2-18 for instructions to create a JDBC connection pool
and a JDBC DataSource.

Using a JNDI Lookup to Obtain the Connection

To accessthedriver using INDI, obtain a Context from the JINDI tree by providing the
URL of your server, and then use that context object to perform alookup using the
DataSource Name.

For exampl e, to access a DataSource called “nyDat aSour ce” that is defined in the
Administration Console:

Context ctx = null;
Hasht abl e ht = new Hasht abl e();
ht . put (Cont ext. | NI TI AL_CONTEXT_FACTORY,
"webl ogi c.jndi . W.Initial Context Factory");
ht . put ( Cont ext . PROVI DER_URL,
"t3://hostname: port");
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try {
ctx = new Initial Context(ht);
j avax. sql . Dat aSour ce ds
= (j avax. sql . Dat aSource) ctx. | ookup ("myDataSource");
j ava. sqgl . Connection conn = ds. get Connection();

/1 You can now use the conn object to create
/1 a Statenent object to execute
/1 SQL statements and process result sets:

Statenment stnmt = conn.createStatenent();
st . execute("select * from soneTabl e");
ResultSet rs = stnt.getResultSet();

/1 Do not forget to close the statenent and connection objects
/1 when you are finished:

stnt.close();
conn. cl ose();

}
catch (Nam ngException e) {
/!l a failure occurred

finally {
try {ctx.close();}
catch (Exception e) {
/1 a failure occurred
}
}

(Where host name is the name of the machine running your WebL ogic Server and
por t isthe port number where that machine islistening for connection requests.)

In thisexample aHashtabl e object is used to passthe parametersrequired for the INDI
lookup. There are other ways to perform a JNDI lookup. For more information, see
Programming WebL ogic JNDI at http://e-docs.bea.com/wls/docs81b/jndi/index.html.

Noticethat the INDI lookupiswrappedinat r y/ cat ch block in order to catch afailed
look up and also that the context isclosed in afi nal | y block.

Getting a Physical Connection from a Connection Pool

When you get a connection from a connection pool, WebL ogic Server provides a
logical connection rather than a physical connection so that WebL ogic Server can
manage the connection with the connection pool. Thisis necessary to enable

5-12 Programming WebL ogic JDBC


http://e-docs.bea.com/wls/docs81b/jndi/index.html

Getting a Connection with Your Third-Party Driver

connection pool features and to maintain the quality of connections provided to
applications. In some cases, you may want to use aphysical connection, such asif you
need to pass the connection to a method that checks the class name of the object for a
particular class. WebL ogic Server includesthe get Vendor Connect i on() methodin
the webl ogi c. j dbc. ext ensi ons. W.Connect i on interface that you can use to get
the underlying physical connection from alogical connection. See the WebL ogic
Javadocs at

http://e-docs. bea. com Wl s/ docs81b/j avadocs/ webl ogi c/j dbc/ ext ensi o
ns/ W.Connection. htni .

Note: BEA strongly discourages using a physical connection instead of alogical
connection from a connection pool. See “Limitations for Using a Physical
Connection” on page 5-14.

When you use aphysical connection, WebL ogic Server does not provide any services
or management for the connection, including error handling, XA support, and so forth.

Because there is no way for WebL ogic Server to guarantee the quality of the
connection or to effectively manage the connection after the physical connection is
exposed, the connection is not returned to the connection pool after you are finished
using it. Instead, the physical connection is closed.

When you get the underlying physical connection from alogical connection,

WebL ogic Server schedules a thread to open a hew connection to replace exposed
connection in the connection pool. The corresponding statement cache, if statement
caching is enabled, is aso created for the new connection.

Code Sample for Getting a Physical Connection

To get a physical database connection, you first get a connection from a connection
pool as described in “Using a INDI Lookup to Obtain the Connection” on page 5-11,
then cast the connection as a WL Connection and call get Vendor Connecti on() . For
example:

//lnmport this additional package and any vendor packages
//you may need.
i mport webl ogi c.jdbc. ext ensions. *

try {
ctx = new I nitial Context(ht);
/1 Look up the data source on the JNDI tree and request
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/1 a connection.
j avax. sql . Dat aSour ce ds
= (j avax. sql . Dat aSource) ctx.|ookup ("nyDataSource");
j ava. sgl . Connecti on conn = ds. get Connection();

/1 You can now cast the conn object to a W.Connection
/1 interface and then get the underlying physical connection.

j ava. sgl . Connecti on vendor Conn =
((W.Connection)conn)). get Vendor Connecti on()

/1 You could al so cast the vendorConn object to a vendor
/!l interface, such as:

/1 oracle.jdbc. Oracl eConnecti on vendor Conn =

/1 ((W.Connection)conn)).get Vendor Connecti on()

Y ou can now use the connection as necessary. When you are finished with the
connection, close it with connecti on. cl ose().

Limitations for Using a Physical Connection

5-14

BEA strongly discourages using a physical connection instead of alogical connection
from a connection pool. However, if you must use aphysical connection, for example,
to create a STRUCT, consider the following costs and limitations:

m  Thephysical connection can only be used in server-side code.

m  When you use a physical connection, you lose all of the connection management
benefits that WebL ogic Server offer, error handling, statement caching, and so
forth.

m  The physical connection may not be able to participate in global transactions.

m  The connection is not reused. When you close the connection, it is not returned
to the connection pool. Instead, the physical connection is closed and the
connection pool creates a new connection to replace the one passed as a physical
connection. Because the connection is not reused, there is a performance loss
when using a physical connection because of the following:

e The physical connection must be replaced with a new database connection in
the connection pool, which uses resources on both the application server and
the database server.

e The statement cache for the original connectionis closed and anew cacheis
opened for the new connection. Therefore, the performance gains from using
the statement cache are lost.
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Using Vendor Extensions to JDBC Interfaces

Some database vendors provide additional proprietary methods for working with data
from adatabase that uses their DBM S. These methods extend the standard JDBC
interfaces. In previousreleases of Weblogic Server, only specific JDBC extensionsfor
afew vendors were supported. The current release of WebL ogic Server supports most
extension methods exposed as a public interface in the vendor’ s JDBC driver.

If the driver vendor does not expose the methods you need in a public interface, you
should send arequest to the vendor to expose the methods in a public interface.
WebL ogic Server does provide support for extension methods in the Oracle Thin
Driver for ARRAY s, STRUCTSs, and REFs, even though the extension methods are not
exposed in apublic interface. See “Using Oracle Extensions with the Oracle Thin
Driver” on page 5-18.

In general, WebL ogic Server supports using vendor extensionsin server-side code. To
use vendor extensionsin client-side code, the object type or data type must be
seridizable. Exceptions to this are the following object types:

m CLOB

m BLOB

m  |nputStream
m  OutputStream

WebL ogic Server supports using these object typesin client-side code.

Note: There areinteroperability limitations when using different versions of
WebL ogic Server clients and servers. See “ Support for Vendor Extensions
Between Versions of Weblogic Server Clients and Servers’ on page 5-34.

To use the extension methods exposed in the JDBC driver, you must include these
steps in your application code:

m Import the driver interfaces from the JDBC driver used to create connectionsin
the connection pool.

m  Get a connection from the connection pool.

m Cast the connection object as the vendor’s connection interface.
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m Usethe vendor extensions as described in the vendor’s documentation.

The following sections provide details in code examples. For information about
specific extension methods for a particular JDBC driver, refer to the documentation
from the JDBC driver vendor.

Sample Code for Accessing Vendor Extensions to JDBC
Interfaces

The following code examples use extension methods available in the Oracle Thin
driver to illustrate how to use vendor extensions to JDBC. Y ou can adapt these
examples to fit methods exposed in your JDBC driver.

Import Packages to Access Vendor Extensions

Import the interfaces from the JDBC driver used to create the connection in the
connection pool. This example uses interfaces from the Oracle Thin Driver.

i mport java.sqgl.*;

import java.util.*;

i nport j avax. nam ng. Cont ext;

i mport javax.nam ng. | nitial Context;
i mport javax.sql.DataSource;

i mport oracle.jdbc.*;

/1 lnport driver interfaces. The driver nust be the sane driver
/] used to create the database connection in the connection pool.

Get a Connection

5-16

Establish the database connection using INDI, DataSource and connection pool
objects. For information, see “Using a JINDI L ookup to Obtain the Connection” on
page 5-11.

/1l Get a valid DataSource object for a connection pool.
/1 Here we assune that getDataSource() takes

/1 care of those details.

j avax. sql . Dat aSource ds = get Dat aSource(args);

/1 get a java.sql.Connection object fromthe DataSource
java. sqgl . Connection conn = ds. get Connection();
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Cast the Connection as a Vendor Connection

Now that you have the connection, you can cast it as a vendor connection. This
exampl e uses the OracleConnection interface from the Oracle Thin Driver.

orConn = (oracle.jdbc. Oracl eConnecti on)conn;

/1 This replaces the deprecated process of casting the connection
/1 to a webl ogic.jdbc. vendor. oracl e. Oracl eConnection. For exanpl e:
/1 orConn = (webl ogic.jdbc.vendor. oracl e. Oracl eConnecti on) conn;

Use Vendor Extensions

The following code fragment shows how to use the Oracle Row Prefetch method
available from the Oracle Thin driver.

/1l Cast to Oracl eConnection and retrieve the
/1 default row prefetch value for this connection.

int default_prefetch =

((oracl e.jdbc. Oracl eConnecti on) conn). get Def aul t RowPr ef et ch() ;

/1 This replaces the deprecated process of casting the connection
/1 to a webl ogi c.]jdbc. vendor. oracl e. Oracl eConnection. For exanpl e:
/1 ((webl ogi c.jdbc. vendor. oracl e. Oracl eConnecti on) conn).

/1 get Def aul t RowPr ef et ch() ;

Systemout.println("Default row prefetch
is " + default_prefetch);

java.sql.Statement stm = conn.createStatenent();

// Cast to OracleStatement and set the row prefetch
/1 value for this statenent. Note that this

/'l prefetch value applies to the connection between
/1 WebLogi ¢ Server and the database.

((oracle.jdbc. Oracl eStatenment)stmnt). set RowPr ef et ch(20);

/1 This replaces the deprecated process of casting the

/1l statenment to a webl ogic.jdbc.vendor. oracle. Oracl eStatenment.
/'l For exanpl e:

/'l ((webl ogi c. jdbc. vendor.oracle. Oracl eStatenent)stnt).

/1 set RowPr ef et ch(20);

/1 Performa normal sqgl query and process the results...
String query = "sel ect enpno, enane from enp";
java.sqgl.ResultSet rs = stnt.executeQery(query);
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whil e(rs.next()) {
j ava. mat h. Bi gDeci nal enpno = rs. get Bi gDeci mal (1) ;
String enane = rs.getString(2);
System out.println(enpno + "\t" + enane);

}

rs.close();
stnt.close();

conn. cl ose();
conn = null;

Using Oracle Extensions with the Oracle
Thin Driver
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For most extensions that Oracle provides, you can use the standard technique as
described in “Using Vendor Extensionsto JDBC Interfaces’ on page 5-15. However,
the Oracle Thin driver does not provide public interfaces for its extension methodsin
the following classes:

m oracle. sql . ARRAY
m oracle.sqgl.STRUCT
m oracle.sql.REF

m oracle.sql.BLOB

m oracle.sqgl.CLOB

WebL ogic Server providesitsown interfacesto accessthe extension methodsfor those
classes:

B webl ogi c. j dbc. vendor. oracl e. Oracl eArray

B webl ogi c. j dbc. vendor. oracl e. Oracl eStruct

® webl ogi c. j dbc. vendor. or acl e. O acl eRef

® webl ogi c. j dbc. vendor. oracl e. Oracl eThi nBl ob

® webl ogi c. j dbc. vendor. oracl e. O acl eThi nd ob
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Thefollowing sections provide code samplesfor using the Webl ogic Server interfaces
for Oracle extensions. For alist of supported methods, see“ Tables of Oracle Extension
Interfaces and Supported Methods” on page 5-35. For more information, please refer
to the Oracle documentation.

Note:  You can usethis process to use any of the Weblogic Server interfaces for
Oracle extensions listed in the “ Tables of Oracle Extension Interfaces and
Supported Methods” on page 5-35. However, al but theinterfaceslisted above
are deprecated and will be removed in a future release of WebLogic Server.

Limitations When Using Oracle JDBC Extensions

Please note the following limitations when using Oracle extensions to JDBC
interfaces:

m  You can use Oracle extensions for ARRAY s, REFs, and STRUCTSs in server-side
applications that use the same JVM as the server only. You cannot use Oracle
extensions for ARRAY's, REFs, and STRUCTSs in client applications.

m You cannot create ARRAY s, REFs, and STRUCTSsin your applications. You can
only retrieve existing ARRAY, REF, and STRUCT objects from a database. To
create these objects in your applications, you must use a non-standard Oracle
descriptor object, which is not supported in WebL ogic Server.

m Thereare interoperability limitations when using different versions of WebL ogic
Server clients and servers. See “ Support for Vendor Extensions Between
Versions of Weblogic Server Clients and Servers’ on page 5-34.

Sample Code for Accessing Oracle Extensions to JDBC
Interfaces

Thefollowing code examples show how to accessthe WebL ogic Server interfacesfor
Oracle extensions that are not available as public interfaces, including interfaces for:

m  ARRAYs—See “Programming with ARRAY'S’ on page 5-20.
m STRUCTS—See “Programming with STRUCTS’ on page 5-22.
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m  REFs—See “Programming with REFS’ on page 5-27.

m BLOBsand CLOBs—See “Programming with BLOBs and CLOBS’ on page
5-32.

If you selected the option to install server examples with WebL ogic Server, see the
JDBC examples for more code examples, typically at

W._HOVE\ sanpl es\ server\ src\ exanpl es\j dbc, where W._ HOVE is the folder
where you installed WebL ogic Server.

Programming with ARRAYs

In your WebL ogic Server server-side applications, you can materiaize an Oracle
Collection (aSQL ARRAY) in aresult set or from acallable statement asa Javaarray.

Touse ARRAY sin WebL ogic Server applications:

1. Import the required classes.

2. Get aconnection and then create a statement for the connection.
3. Getthe ARRAY using aresult set or acalable statement.

4, Usethe ARRAY aseither ajava.sql . Array ora
webl ogi c. j dbc. vendor. oracl e. Oracl eArr ay.

5. Usethe standard Java methods (when used asaj ava. sql . Array) or Oracle
extension methods (when cast as a
webl ogi c. j dbc. vendor. or acl e. Or acl eArr ay) to work with the data.

The following sections provide more details for these actions.
Note: Youcanuse ARRAY sin server-side applications only. Y ou cannot use
ARRAY sin client applications.
Import Packages to Access Oracle Extensions

Import the Oracle interfaces used in this example. The OracleArray interface is
counterpart to or acl e. sql . ARRAY and can be used in the same way as the Oracle
interface when using the methods supported by WebL ogic Server.
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inmport java.sql.?*;

inmport java.util.*;

i mport javax. nam ng. Cont ext;

import javax.nam ng. | nitial Context;

i mport javax. sql . DataSource;

i mport webl ogi c. j dbc. vendor. oracl e. *;

Establish the Connection

Establish the database connection using INDI, DataSource and connection pool
objects. For information, see “Using a INDI Lookup to Obtain the Connection” on
page 5-11.

/1l Get a valid DataSource object for a connection pool.
/1 Here we assune that getDataSource() takes

/| care of those details.

j avax. sql . Dat aSource ds = get Dat aSour ce(ar gs) ;

/1 get a java.sql.Connection object fromthe DataSource
j ava. sqgl . Connecti on conn = ds. get Connection();

Getting an ARRAY

You can usethe get Arr ay() methods for acallable statement or aresult set to get a
Javaarray. You can then use the array asaj ava. sql . ar r ay to use standard

j ava. sqgl . arr ay methods, or you can cast the array as a

webl ogi c. j dbc. vendor. oracl e. Or acl eArr ay to use the Oracle extension
methods for an array.

The following example shows how to get aj ava. sql . array from aresult set that
contains an ARRAY . In the example, the query returns aresult set that contains an
object column—an ARRAY of test scores for a student.

try {

conn = get Connection(url);

stnt = conn.createStatenent();

String sgql = "select * from students";
/1Get the result set

rs = stnt.executeQery(sql);

while(rs.next()) {
Bi gDeci mal id = rs.getBigDecinal ("student_id");
String name = rs.getString("nanme");
| og("ArraysDAO. get Students() -- Id ="+id.toString()+", Student
= "+nane);
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/1 Get the array fromthe result set
Array scoreArray = rs.getArray("test_scores");
String[] scores = (String[])scoreArray.getArray();
for (int i =0; i < scores.length; i++) {
I og(" Test"+(i+1)+" = "+scores[i]);

Updating ARRAYs in the Database

To update an ARRAY in adatabase, you can usetheset Array() method for a
prepared statement or a callable statement. For example:

String sqgl Update = "UPDATE SCOTT." + tableNanme + " SET coll = ?";
conn = ds. get Connection();

pstmt = conn. prepareSt at enent (sql Updat e) ;

pstnt.setArray(1l, array);

pstnt . execut eUpdat e() ;

Using Oracle Array Extension Methods

To use the Oracle extension methods for an ARRAY, you must first cast the array as
awebl ogi c. j dbc. vendor . or acl e. Oracl eAr ray. You can then make callsto the
Oracle extension methods for ARRAY s. For example:

oracle.sql.Datun{] oracleArray = null;

oracl eArray =

((webl ogi c. jdbc. vendor. oracl e. Oracl eArray) scoreArray).get Oracl eArray();
String sqgltype = null

sql type = oracl eArray. get SQLTypeNane()

Programming with STRUCTs

Inyour WebL ogic Server applications, you can access and manipul ate objectsfrom an
Oracle database. When you retrieve objects from an Oracle database, you can cast
them as either custom Java objects or as STRUCTSs (j ava. sqgl . st ruct or

webl ogi c. j dbc. vendor. oracl e. Oracl eStruct ). A STRUCT isaloosely typed
datatype for structured data which takes the place of custom classesin your
applications. The STRUCT interface in the JDBC API includes several methods for
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mani pulating the attribute valuesin aSTRUCT. Oracle extendsthe STRUCT interface
with several additional methods. WebL ogic Server implements al of the standard
methods and most of the Oracle extensions.

Note: Please note the following limitations when using STRUCTS:

m  STRUCTs are supported for use with Oracle only. To use STRUCTSsin
your applications, you must use the Oracle Thin Driver to communicate
with the database, typically through a connection pool. The WebL ogic
jDriver for Oracle does not support the STRUCT data type.

m You can use STRUCTSs in server-side applications only. You cannot use
STRUCTSsi n client applications.

To use STRUCTSsin WebLogic Server applications:

1. Import the required classes. (See* Import Packages to Access Oracle Extensions’
on page 5-20.)

2. Get aconnection. (See “Establish the Connection” on page 5-21.)
3. Useget oj ect to get the STRUCT.

4. Castthe STRUCT asa STRUCT, either j ava. sql . Struct (to use standard
methods) or webl ogi c. j dbc. vendor . or acl e. Oracl eSt r uct (to use standard
and Oracle extension methods).

5. Usethe standard or Oracle extension methods to work with the data.

The following sections provide more detail s for steps 3 through 5.

Getting a STRUCT

To get adatabase object as a STRUCT, you can use aquery to create aresult set and
then usethe get Obj ect method to get the STRUCT from the result set. Y ou then cast
the STRUCT asaj ava. sql . Struct S0 you can use the standard Java methods. For
example:

conn = ds. get Connection();
stnmt = conn.createStatenent();
rs = stm.executeQuery("select * from people");

struct = (java.sql.Struct)(rs.getObject(2));
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bject[] attrs = ((java.sql.Struct)struct).getAttributes();
WebL ogic Server supports all of the IDBC API methods for STRUCTS:

B getAttributes()

B getAttributes(java.util.Dictionary nmap)

B get SQLTypeNane()

Oracle supports the standard methods as well as the Oracle extensions. Therefore,
when you cast a STRUCT asawebl ogi c. j dbc. vendor . or acl e. Or acl eStruct,
you can use both the standard and extension methods.

Using OracleStruct Extension Methods

To use the Oracle extension methods for a STRUCT, you must cast the
j ava. sqgl . Struct (or theoriginal get Obj ect result) asa
webl ogi c. j dbc. vendor . or acl e. Oracl eSt r uct . For example:

java.sqgl.Struct struct =
(webl ogi c. jdbc. vendor. oracle. Oracl eStruct) (rs. get Qbject(2));

WebL ogic Server supports the following Oracle extensions:
m getDescriptor()
B getOracl eAttributes()

m  getAutoBuffering()

m  setAutoBuffering(boolean)

Getting STRUCT Attributes

5-24

To get the value for an individual attributein a STRUCT, you can use the standard
JDBC API methods get At t ri but es() and
getAttributes(java.util.Dictionary map), or you can usethe Oracle
extension method get Oracl eAttri butes() .

To usethe standard method, you can create aresult set, get a STRUCT from the result
set, and then usethe get At t ri but es() method. The method returns an array of
ordered attributes. Y ou can assign the attributes from the STRUCT (object in the
database) to an object in the application, including Javalanguage types. Y ou can then
mani pulate the attributes individually. For example:
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conn = ds. get Connection();

stnmt = conn.createStatenent();

rs stnt. executeQuery("select * from people");

/1 The third columm uses an object data type.
/1 Use gethject() to assign the object to an array of val ues.

struct = (java.sql.Struct)(rs.getObject(2));
Obj ect[] attrs = ((java.sql.Struct)struct).getAttributes();
String address = attrs[1];

In the preceding example, the third column in the peopl e table uses an object data
type. The example shows how to assign the results from the get Obj ect method to a
Javaobject that contains an array of values, and then useindividual valuesin the array
as necessary.

Youcanasousetheget Attributes(java.util.Dictionary map) method to get
the attributes from a STRUCT. When you use this method, you must provide a hash
table to map the data typesin the Oracle object to Java language data types. For
example:

java.util.Hashtable map = new java.util.Hashtabl e();

map. put ("NUMBER', C ass.forNane("java.lang.|nteger"));

map. put ("VARCHAR', C ass.forNane("java.lang. String"));
Object[] attrs = ((java.sqgl.Struct)struct).getAttributes(nap);
String address = attrs[1];

Y ou can a'so use the Oracle extension method get Or acl eAt tri but es() to get the
attributes for aSTRUCT. You must first cast the STRUCT asa

webl ogi c. j dbc. vendor. oracl e. Oracl eSt r uct . This method returns a datum
array of or acl e. sql . Dat um objects. For example:

oracle.sqgl.Datun{] attrs =
((webl ogi c. jdbc. vendor. oracl e. Oracl eStruct)struct).getO acl eAttributes();

oracl e. sgl . STRUCT address = (oracle.sql.STRUCT) attrs[1];
bj ect address_attrs[] = address.getAttributes();

The preceding exampleincludesanested STRUCT. That is, the second attributein the
datum array returned is another STRUCT.
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Using STRUCTs to Update Objects in the Database

To update an object in the database using a STRUCT, you can use the set Cbj ect
method in a prepared statement. For example:

conn = ds. get Connection();
stnt = conn.createStatenent();

ps = conn. prepareSt at enent (" UPDATE SCHEMA. peopl e SET EMPLNAME = ?,
EMPID = ? where EMPID = 101");

ps.setString (1, “Smth");
ps. set bj ect (2, struct);
ps. execut eUpdat e() ;

WebL ogic Server supports all three versions of the set (bj ect method.

Creating Objects in the Database

5-26

STRUCTs are typically used to materialize database objects in your Java application
in place of custom Java classes that map to the database objects. In WebL ogic Server
applications, you cannot create STRUCT s that transfer to the database. However, you
can use statements to create objects in the database that you can then retrieve and
manipulate in your application. For example:

conn = ds. get Connection();

stnt = conn.createStatenent();

cmd = "create type ob as object (obl int, ob2 int)"
stnt . execute(cnd);

cmd = "create table t1 of type ob";

stnt . execute(cnd);

cmd = "insert into tl values (5, 5)"

stnt . execute(cnd);

Note: You cannot create STRUCTSs in your applications. Y ou can only retrieve
existing objects from a database and cast them as STRUCTSs. To create
STRUCT objectsin your applications, you must use a non-standard Oracle
STRUCT descriptor object, which is not supported in WebL ogic Server.
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Automatic Buffering for STRUCT Attributes

To enhance the performance of your WebL ogic Server applications that use
STRUCTS, you can toggle automatic buffering with the

set Aut oBuf f eri ng( bool ean) method. When automatic bufferingissettot r ue, the
webl ogi c. j dbc. vendor. oracl e. Oracl eSt ruct object keepsalocal copy of al
the attributes in the STRUCT in their converted form (materialized from SQL to Java
language objects). When your application accesses the STRUCT again, the system
does not have to convert the data again.

Note: Buffering the converted attributes my cause your application to use an
excessive amount of memory. Consider potential memory usage when
deciding to enable or disable automatic buffering.

The following example shows how to activate automatic buffering:
((webl ogi c. jdbc. vendor. oracl e. Oracl eStruct)struct). set Aut oBuffering(true);

Y ou can also use the get Aut oBuf f eri ng() method to determine the automatic
buffering mode.

Programming with REFs

A REFisalogical pointer to arow object. When you retrieve a REF, you are actually
getting apointer to avalue in another table. The REF target must be arow in an object
table. Y ou can use a REF to examine or update the object it refersto. Y ou can also
change a REF so that it points to adifferent object of the same object type or assign it
anull value.

Note: Please note the following limitations when using REFs:

m  REFsare supported for use with Oracle only. To use REFsin your
applications, you must use the Oracle Thin Driver to communicate with
the database, typically through a connection pool. The WebL ogic jDriver
for Oracle does not support the REF data type.

m You can use REFsin server-side applications only.

To use REFsin WebL ogic Server applications, follow these steps:
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1. Import the required classes. (See “Import Packages to Access Oracle Extensions”
on page 5-20.)

2. Get adatabase connection. (See “ Establish the Connection” on page 5-21.)
3. Get the REF using aresult set or acallable statement.

4. Casttheresult asa STRUCT or as a Java object. You can then manipulate data
using STRUCT methods or methods for the Java object.

Y ou can also create and update a REF in the database.

The following sections describe these steps 3 and 4 in greater detail.

Getting a REF

5-28

To get a REF in an application, you can use a query to create a result set and then use
the get Ref method to get the REF from the result set. Y ou then cast the REF as a
j ava. sql . Ref so0you can use the built-in Java method. For example:

conn = ds. get Connection();

stnt = conn.createStatenent();

rs = stnt.executeQuery("SELECT ref (s) FROMt1l s where s.ob1=5");
rs.next();

//Cast as a java.sql.Ref and get REF

ref = (java.sqgl.Ref) rs.getRef(1);

Notethat the WHERE clause in the preceding exampl e uses dot notation to specify the
attribute in the referenced object.

After you cast the REF asaj ava. sql . Ref , you can use the Java APl method
get BaseTypeNane, the only JDBC 2.0 standard method for REFs.

When you get a REF, you actually get a pointer to avaluein an object table. To get or
manipulate REF values, you must use the Oracle extensions, which are only available
when you cast the sqgl . j ava. Ref asa

webl ogi c. j dbc. vendor . oracl e. Oracl eRef .
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Using OracleRef Extension Methods

In order to use the Oracle extension methods for REFs, you must cast the REF as an
Oracle REF. For example:

oracle.sql.StructDescriptor desc =
((webl ogi c. j dbc. vendor. oracl e. Oracl eRef ) ref). get Descri ptor();

WebL ogic Server supports the following Oracle extensions:
m getDescriptor()

m get STRUCT()

m get Val ue()

m get Val ue(dictionary)

m set Val ue(object)

Getting a Value

Oracle provides two versions of the get Val ue() method—one that takes no
parameters and one that requires a hash table for mapping return types. When you use
either version of the get Val ue() method to get the value of an attribute in aREF, the
method returns aeither a STRUCT or a Java object.

The example below shows how to usethe get Val ue() method without parameters. In
thisexample, the REF iscast asan oracle.sgl.STRUCT. Y ou can then usethe STRUCT
methods to manipulate the value, asillustrated with the get At t ri but es() method.

oracl e. sql . STRUCT studentl =
(oracl e. sqgl . STRUCT) ((webl ogi c. j dbc. vendor . oracl e. Oracl eRef ) ref). get Val ue ();

oject attributes[] = studentl.getAttributes();

Youcanasousetheget Val ue(di ctionary) methodto getthevauefor aREF. You
must provide a hash table to map datatypesin each attribute of the REF to Java
language data types. For example:

java.util.Hashtable map = new java.util.Hashtabl e();
map. put (" VARCHAR', C ass.forNane("java.lang. String"));
map. put ("NUMBER', C ass.forNane("java.lang.|nteger"));

oracle.sqgl.STRUCT result = (oracle.sqgl.STRUCT)
((webl ogi c. j dbc. vendor. oracl e. Oracl eRef) ref). get Val ue (map);
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Updating REF Values

5-30

When you update a REF, you can do any of the following:
m  Change the value in the underlying table with the set Val ue( obj ect ) method.

m Change the location to which the REF points with a prepared statement or a
callable statement.

m  Set the value of the REF to null.

To usetheset Val ue( obj ect) method to update a REF value, you create an object
with the new values for the REF, and then pass the object as a parameter of the
set Val ue method. For example:

STUDENT s1 = new STUDENT();

sl.setNane("Terry Green");

sl. set Age(20);

((webl ogi c. jdbc. vendor. oracl e. Oracl eRef)ref). set Val ue(sl);

When you update the value for a REF with the set Val ue( obj ect) method, you
actually update the value in the table to which the REF points.

To update the location to which a REF points using a prepared statement, you can
follow these basic steps:

1. Get aREF that pointsto the new location. You use this REF to replace the value of
another REF.

2. Create astring for the SQL command to replace the location of an existing REF
with the value of the new REF.

3. Create and execute a prepared statement.

For example:

try {

conn = ds. get Connection();

stnt = conn.createStatenent();

/1 Get the REF.

rs = stnt.executeQuery("SELECT ref (s) FROMt1l s where s.ob1=5");
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rs.next();

ref = (java.sql.Ref) rs.getRef(1); //cast the REF as a java. sql . Ref
}

/1 Create and execute the prepared statenent.

String sql Update = "update t3 s2 set col = ? where s2.col.ob1=20";
pstmt = conn. prepareSt at ement (sql Updat e) ;

pstmt.setRef (1, ref);

pst nt . execut eUpdat e() ;

To use a callable statement to update the location to which a REF points, you prepare
the stored procedure, set any IN parameters and register any OUT parameters, and then
execute the statement. The stored procedure updates the REF value, which is actually
alocation. For example:

conn = ds. get Connection();
stnmt = conn.createStatenment();
rs = stnt.executeQuery("SELECT ref (s) FROMt1l s where s.ob1=5");

rs.next();

refl = (java.sql.Ref) rs.getRef(1);

/1l Prepare the stored procedure

sql = "{call SP1 (?, ?2)}";

cstm = conn. prepareCall (sql);

/1 Set IN and register OQUT parans

cstm.setRef (1, refl);

cstnt.registerQutParaneter (2, getRefType(), "USER OB");
/| Execute

cstnt . execute();
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Creating a REF in the Database

Y ou cannot create REF objectsin your JDBC application—you can only retrieve
existing REF objects from the database. However, you can create a REF in the
database using statements or prepared statements. For example:

conn = ds. get Connection();

stnt = conn.createStatenent();

cmd = "create type ob as object (obl int, ob2 int)"
stnt . execute(cnd);

cnd = "create table t1 of type ob";

stnt. execute(cnd);

cmd = "insert into tl values (5, 5)"

stnt . execute(cnd);

cmd = "create table t2 (col ref ob)";

stnt . execute(cnd);

cnd = "insert into t2 select ref(p) fromtl where p.obl=5";
stnt. execute(cnd);

The preceding exampl e creates an object type (ob), atable (t 1) of that object type, a
table (t 2) with a REF column that can point to instances of ob objects, and inserts a

REF into the REF column. The REF pointsto arow int 1 wherethe valuein the first
columniss.

Programming with BLOBs and CLOBs

This section contains sampl e code that demonstrates how to access the OracleBlob
interface. Y ou can use the syntax of this example for the OracleBlob interface, when
using methods supported by WebL ogic Server. See “ Tables of Oracle Extension
Interfaces and Supported Methods” on page 5-35.

Note:  When working with BLOBs and CLOBs (referred to as“LOBS"), you must
take transaction boundaries into account; for example, direct al read/writesto
aparticular LOB within atransaction. For additional information, refer to
Oracle documentation about “L OB Locators and Transaction Boundaries” at
the Oracle Web siteat ht t p: / / www. or acl e. com

Query to Select BLOB Locator from the DBMS

5-32

The BLOB Locator, or handle, is areference to an Oracle Thin Driver BLOB:
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String selectBlob = "sel ect blobCol from nyTabl e where bl obKey =
666"

Declare the WebLogic Server java.sql Objects

The following code presumes the Connection is already established:

ResultSet rs = null;

Statenent nyStatenent = null;

java. sqgl . Bl ob nyRegul arBl ob = nul | ;
java.io.QutputStreamos = null;

Begin SQL Exception Block

In thistry catch block, you get the BLOB locator and access the Oracle BLOB
extension.

try {
/1 get our BLOB |ocator..

nySt at ement = nmyConnect. createStatenent();
rs = nyStatenent.executeQuery(sel ect Bl ob);
while (rs.next()) {

nyRegul arBl ob = rs. get Bl ob("bl obCol ") ;

/1 Access the underlying Oracle extension functionality for
/1 witing. Cast to the OracleThinBlob interface to access
/1 the Oracle nethod.

0s = ((Oracl eThi nBl ob) myRegul ar Bl ob) . get Bi nar yCQut put Streamn() ;

} catch (SQ.Exception sqge) {
System out. println("ERROR(general SQE): " +
sqe. get Message()) ;

Onceyou cast to the Or acl e. Thi nBl ob interface, you can access the BEA supported
methods.
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Updating a CLOB Value Using a Prepared Statement

If you use a prepared statement to update a CLOB and the new value is shorter than
the previous value, the CLOB will retain the characters that were not specifically
replaced during the update. For example, if the current value of aCLOB is

abcdef ghi j and you update the CLOB using a prepared statement with zxyw, the
value in the CLOB is updated to zxywef ghi j . To correct values updated with a
prepared statement, you should use the dbms_| ob. t ri mprocedure to remove the
excess characters left after the update. See the Oracle documentation for more
information about the dbms_| ob. t ri mprocedure.

Support for Vendor Extensions Between
Versions of Weblogic Server Clients and

Servers

5-34

Because the way WebL ogic Server supports vendor JDBC extensionswas changed in
WebL ogic Server 8.1, interoperability between versions of client and serversis
affected.

When aWebL ogic Server 8.1 client interacts with a WebL ogic Server 7.0 or earlier
server, Oracle extensions are not supported. When the client application tries to cast
the JDBC objects to the Oracle extension interfaces, it will get a

d assCast Except i on. However, when aWebLogic Server 7.0 or earlier client
interacts with aWebL ogic Server 8.1 server, Oracle extensions are supported.

This applies to the following Oracle extension interfaces:

® webl ogi c. j dbc. vendor. oracl e. Oracl eConnecti on

B webl ogi c. j dbc. vendor. oracl e. O acl eSt at enent

® webl ogi c. j dbc. vendor. oracl e. Or acl ePrepar edSt at enent

® webl ogi c. j dbc. vendor. oracl e. O acl eCal | abl eSt at enent

B webl ogi c. jdbc. vendor. oracl e. Oracl eResul t Set. j avaOr acl eThi nBl ob

® webl ogi c. j dbc. vendor. oracl e. Oracl eThi nd ob
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m webl ogi c. j dbc. vendor. oracl e. Oracl eArray

® webl ogi c. j dbc. vendor. oracl e. Or acl eRef

® webl ogi c. j dbc. vendor. oracl e. Oracl eStruct

Note: Standard JDBC interfaces are supported regardless of the client or server

version.

Tables of Oracle Extension Interfaces and

Supported Methods

In previous rel eases of Weblogic Server, only the JDBC extensions listed in the
following tables were supported. The current release of WebL ogic Server supports
most extension methods exposed asapublic interfacein thevendor’ sJDBC driver. See
“Using Vendor Extensionsto JDBC Interfaces’ on page 5-15 for instructionsfor using
vendor extensions. Because the new internal mechanism for supporting vendor
extensions does not rely on the previous implementation, several interfaces are no
longer needed and are deprecated. These interfaceswill be removed in afuture release
of Weblogic Server. See Table 5-3. BEA encourages you to use the alternative

interface listed in the table.

Table 5-3 Deprecated Interfacesfor Oracle JDBC Extensions

Deprecated Interface (supported in WebL ogic
Server 7.0 and earlier)

Instead, use thisinterface from Oracle
(supported in WebL ogic Server version 8.1
and later)

webl ogi c. j dbc. vendor. oracl e.
O acl eConnecti on

oracl e.jdbc. Oacl eConnection

webl ogi c. j dbc. vendor. or acl e.
O acl eSt at enment

oracl e.jdbc. O acl eSt at enent

webl ogi c. j dbc. vendor. or acl e.
O acl eCal | abl eSt at emrent

oracl e.jdbc. Oacl eCal | abl eSt at enent

Programming WebLogic JDBC  5-35



5 Using Third-Party Drivers with WebLogic Server

Table 5-3 Deprecated Interfacesfor Oracle JDBC Extensions

Deprecated Interface (supported in WebL ogic Instead, usethisinterface from Oracle

Server 7.0 and earlier)

(supported in WebL ogic Server version 8.1
and later)

webl ogi c. j dbc. vendor. oracl e.
O acl ePr epar edSt at enent

oracl e. j dbc. Oracl ePrepar edSt at enent

webl ogi c. j dbc. vendor. oracl e.
O acl eResul t Set

oracl e. jdbc. O acl eResul t Set

Theinterfaces listed in Table 5-4 are still valid because Oracle does not provide
interfaces to access these extension methods.

Table5-4 Oracle Interfaces with Continued Support in WebL ogic Server

Oracle Interface

webl ogi c. j dbc. vendor .

oracl e. Oracl eArray

webl ogi c. j dbc. vendor.

oracl e. Oracl eRef

webl ogi c. j dbc. vendor .

oracl e. Oracl eStruct

webl ogi c. j dbc. vendor.

oracl e. Oracl eThi nd ob

webl ogi c. j dbc. vendor .

oracl e. Oracl eThi nBl ob
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The following tables describe the Oracle interfaces and supported methods you use
with the Oracle Thin Driver (or another driver that supports these methods) to extend
the standard JDBC (j ava. sql . *) interfaces.

Table5-5 OracleConnection Interface

Extends

Method Signature

Oracl eConnecti on
extends
j ava. sgl . Connecti on

(Thisinterfaceis
deprecated. See
Table 5-3))

bool ean get Aut od ose()
throws java.sql . SQLExcepti on;

voi d set Aut od ose(bool ean on) throws
j ava. sql . SQLExcepti on;

String get Dat abasePr oduct Ver si on()
throws java.sql.SQLExcepti on;

String getProtocol Type() throws
java. sql . SQLExcepti on;

String getURL() throws java.sql.SQLException;

String getUser Nane()
throws java. sql . SQLExcepti on;

bool ean get Bi gEndi an()
throws java.sql.SQLExcepti on;

bool ean get Def aul t Aut oRef et ch() throws
java. sql . SQLExcepti on;

bool ean get | ncl udeSynonyns()
throws java.sql . SQLExcepti on;

bool ean get Remar ksReporting()
throws java.sql.SQLExcepti on;

bool ean get Report Remar ks()
throws java.sql.SQLExcepti on;

bool ean get Restri ct Get Tabl es()
throws java. sql . SQLExcepti on;

bool ean get Usi ngXAFI ag()
throws java.sql.SQLExcepti on;

bool ean get XAError Fl ag()
throws java.sql.SQLExcepti on;
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Table 5-5 OracleConnection Interface

Extends Method Signature

Or acl eConnecti on bool ean i sConpati bl eTo816()
extends throws java. sql . SQLExcepti on;

java. sql . Connection (Depr ecat ed)

(continued) byte[] get FDQ(bool ean b)

(Thisinterfaceis throws java.sql.SQ.Excepti on;

deprecated. See int get Def aul t Execut eBat ch() throws
Tabl e 5-3)) j ava. sql . SQLExcepti on;

i nt get Def aul t RowPr ef et ch()
throws java.sql.SQ.Excepti on;

int getStntCacheSize()
throws java.sql.SQ.Excepti on;

java.util.Properties get DBAccessProperties()
throws java. sql . SQLExcepti on;

short getDbCsld() throws java.sql.SQ.Exception;
short getJdbcCsld() throws java.sql.SQ.Exception;

short getStruct AttrCsld()
throws java.sql.SQLExcepti on;

short get Versi onNunber ()
throws java.sql.SQ.Excepti on;

void archive(int i, int j, String s)
throws java. sql . SQLExcepti on;

void cl ose_statenents()
throws java.sql.SQ.Excepti on;

voi d initUserNane() throws java.sql.SQ.Exception;
voi d | ogical dose() throws java.sql.SQException;
voi d needLine() throws java.sql.SQException;
void printState() throws java.sql.SQ.Exception;

voi d registerSQType(String s, String t)
throws java.sql.SQ.Excepti on;

voi d rel easeLine() throws java.sqgl.SQ.Exception;
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Table 5-5 OracleConnection I nterface

Extends

Method Signature

Oracl eConnecti on
extends
j ava. sgl . Connection

(continued)

(Thisinterfaceis
deprecated. See
Tabl e 5-3))

voi d

voi d

voi d

voi d

voi d

voi d

voi d

voi d

voi d

voi d

voi d

voi d

voi d

voi d

voi d

voi d

renoveAl | Descri ptor()
throws java. sql . SQLExcepti on;

renoveDescriptor(String s)
throws java.sql.SQLExcepti on;

set Def aul t Aut oRef et ch( bool ean b)
throws java.sql.SQLExcepti on;

set Def aul t Execut eBatch(int i)
throws java. sql . SQLExcepti on;

set Defaul t RowPrefetch(int i)
throws java.sql.SQLExcepti on;

set FDQ( byt e[] b)
throws java.sql.SQLExcepti on;

set | ncl udeSynonyns(bool ean b)
throws java. sql . SQLExcepti on;

set Physi cal St at us(bool ean b)
throws java.sql.SQLExcepti on;

set Remar ksReporti ng(bool ean b)
throws java.sql.SQLExcepti on;

set Restri ct Get Tabl es( bool ean b)
throws java. sql . SQLExcepti on;

set St nt CacheSi ze(int i)
throws java.sql.SQLExcepti on;

set St nt CacheSi ze(int i, bool ean b)
throws java.sql.SQLExcepti on;

set Usi ngXAFI ag( bool ean b)
throws java.sql . SQLExcepti on;

set XAEr r or Fl ag(bool ean b)
throws java.sql.SQLExcepti on;

shutdown(int i)
throws java.sql.SQLExcepti on;

startup(String s, int i)
throws java.sql.SQ.Exception;
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Table5-6 OracleSatement Interface

Extends Method Signature
Or acl eSt at enent String getOriginal Sql ()
extends throws java.sql.SQ.Excepti on;
java.sql.statement g \jng get Revi sedSql ()
(Thisinterfaceis throws java.sql . SQLExcepti on;
deprecated. See (Deprecated in Oacle 8.1.7, renoved in Oracle 9i.)
Tabl e 5-3.)

bool ean get Aut oRef et ch()
throws java.sql.SQ.Excepti on;

bool ean is_val ue_nul | (bool ean b, int i)
throws java. sql . SQLExcepti on;

byt e get Sqgl Ki nd()
throws java.sql.SQ.Excepti on;

int creationState()
throws java.sql.SQ.Excepti on;

i nt get Aut oRol | back()
throws java. sql . SQLExcepti on;
( Depr ecat ed)

int get RowPrefetch()
throws java.sql.SQLExcepti on;

int getWaitOption()
throws java. sql . SQLExcepti on;
(Depr ecat ed)

int sendBatch()
throws java.sql.SQ.Excepti on;

voi d cl ear Defines()
throws java. sql . SQLExcepti on;

voi d defineCol umType(int i, int j)
throws java.sql.SQ.Excepti on;

voi d defineCol umType(int i, int j, String s)
throws java.sql.SQ.Excepti on;
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Table5-6 OracleSatement Interface

Extends

Method Signature

O acl eSt at enent
extends
j ava. sqgl . st at ement

(continued)

(Thisinterfaceis
deprecated. See
Tabl e 5-3))

voi d

voi d

voi d

voi d

voi d

voi d

voi d

defi neCol umType(int i, int
throws java.sql . SQLExcept i

descri be()
throws java.sql.SQLExcepti

notify_cl ose_rset()
throws java.sql.SQLExcepti

set Aut oRef et ch(bool ean b)
throws java.sql . SQLExcept i

set Aut oRol | back(int i)
throws java.sql.SQLExcepti
( Depr ecat ed)

set RowPref etch(int i)
throws java.sql . SQLExcepti

setWait Option(int i)
throws java.sql.SQLExcepti
(Depr ecat ed)

i, int k)
on;

on;

on;

on;

on;

on;

on;

Table 5-7 OracleResultSet Interface

Extends

Method Signature

O acl eResul t Set
extends
j ava. sgl . Resul t Set

(Thisinterfaceis
deprecated. See
Tabl e 5-3))

bool ean get Aut oRefetch() throws java.sqgl.SQLExcepti on;

int getFirstUserCol uml ndex()

voi d

voi d

j ava. sgl . Resul t Set

java. sqgl . Resul t Set

throws java.sql.SQLExcepti

cl oseSt at ement OnCl ose()
throws java.sql.SQ.Excepti

set Aut oRef et ch(bool ean b)
throws java.sql . SQLExcept i

get Cursor (i nt
throws java.sql.SQ.Excepti

get CURSOR(Stri
throws java.sql.SQ.Excepti

on;

on;

on;

n)
on;

ng s)
on;
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Table 5-8 OracleCallableSatement | nterface

Extends Method Signature
O acl eCal | abl eSt at enment void cl earParaneters()
extends throws java.sql.SQLExcepti on;
java.sql. Call ableStatement ;4 [egisterlndexTabl eQut Paraneter (int i,
(Thisinterfaceis deprecated. See int j, int k, int 1)
Tabl e 5-3)) throws java.sql . SQLExcepti on;

voi d regi st erQutParaneter
(int i, int j, int k, int |)
throws java. sql . SQLExcepti on;

java.sqgl.Result Set getCursor(int i)
throws java.sql.SQLExcepti on;

java.io.lnputStream getAscii Stream(int i)
throws java.sql.SQLExcepti on;

java.io.lnputStream getBinaryStrean(int i)
throws java.sql . SQLExcepti on;

java.io. |l nput Stream get Uni codeStrean(int i)
throws java.sql.SQLException;
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Table 5-9 OraclePreparedSatement Interface

Extends

Method Signature

O acl ePrepar edSt at errent
extends

Oracl eSt at ement and
java.sql.

Pr epar edSt at enent

(Thisinterfaceisdeprecated. See
Tabl e 5-3))

int getExecuteBatch()

voi d

voi d

voi d

voi d

voi d

throws java.sql.SQ.Excepti on;

defi neParaneter Type(int i, int j, int k)
throws java. sql . SQLExcepti on;

set Di sabl eSt nt Cachi ng(bool ean b)
throws java.sql.SQ.Excepti on;

set Execut eBatch(int i)
throws java.sql.SQ.Excepti on;

set Fi xedCHAR(int i, String s)
throws java. sql . SQLExcepti on;

setlnternal Bytes(int i, byte[] b, int j)
throws java.sql.SQ.Excepti on;
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Table 5-10 OracleArray Interface

Extends Method Signature
Oracl eArray public ArrayDescriptor getDescriptor()
extends throws java.sql.SQLExcepti on;
java.sql. Array public Datuni] getOracleArray()

t hrows SQ.Exception;

public Datun{] getOracleArray(long |, int i)
throws SQLExcepti on;

public String get SQLTypeNane()
throws java.sql.SQ.Excepti on;

public int |ength()
throws java. sql . SQLExcepti on;

publ i c doubl e[] get Doubl eArray()
throws java.sql.SQ.Excepti on;

public doubl e[] getDoubleArray(long I, int i)
throws java.sql.SQ.Excepti on;

public float[] getFloatArray()
throws java. sql . SQLExcepti on;

public float[] getFloatArray(long I, int i)
throws java.sql.SQ.Excepti on;

public int[] getintArray()
throws java.sql.SQ.Excepti on;

public int[] getIntArray(long I, int i)
throws java. sql . SQLExcepti on;

public long[] getLongArray()
throws java.sql.SQ.Excepti on;

public long[] getLongArray(long I, int i)
throws java.sql.SQ.Excepti on;
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Table5-10 OracleArray Interface

Extends Method Signature
Oracl eArray public short[] getShortArray()
extends throws java. sql . SQLExcepti on;
java.sql. Array public short[] getShortArray(long I, int i)
(continued) throws java. sql . SQLExcepti on;
public void set Aut oBuf f eri ng(bool ean fl ag)
throws java.sql.SQLExcepti on;
public voi d set Aut ol ndexi ng(bool ean fl ag)
throws java. sql . SQLExcepti on;
publ i ¢ bool ean get Aut oBuf fering()
throws java.sql.SQLExcepti on;
publ i c bool ean get Aut ol ndexi ng()
throws java.sql.SQLExcepti on;
public void set Autol ndexi ng(boolean flag, int i)

throws java. sql . SQLExcepti on;
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Table5-11 OracleStruct Interface

Extends Method Signature
Oracl eStr uct public Coject[] getAttributes()
extends throws java.sql.SQLExcepti on;

java.sgl. Struct public Cbject[] getAttributes(java.util.Dictionary nap)

throws java. sql . SQLExcepti on;

public Datun{] getOracleAttributes()
throws java.sql.SQ.Excepti on;

public oracle.sql.StructDescriptor getDescriptor()
throws java.sql.SQ.Excepti on;

public String get SQLTypeNare()
throws java. sql . SQLExcepti on;

public voi d set Aut oBufferi ng(bool ean fl ag)
throws java.sql.SQ.Excepti on;

publ i c bool ean get Aut oBuf fering()
throws java.sql.SQ.Excepti on;
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Table5-12 OracleRef I nterface
Extends Method Signature

O acl eRef public String getBaseTypeName()
extendsj ava. sql . Ref throws SQ.Excepti on;

public oracle.sqgl.StructDescriptor getDescriptor()
throws SQ.Excepti on;

public oracle.sqgl.STRUCT get STRUCT()
throws SQLExcepti on;

public Object getVal ue()
throws SQLExcepti on;

public Object getVal ue(Map map)
t hrows SQ.Excepti on;

public void setVal ue(bj ect obj)
throws SQLExcepti on;

Table 5-13 OracleThinBlob I nterface
Extends Method Signature

Or acl eThi nBl ob int getBufferSize()throws java.sql.Exception

extends

i nt t ChunkSi th j .sql . Ex ti
i ava. sql . Bl ob int ge unkSi ze()throws java.sq ception

int putBytes(long, int, byte[])throws java.sql.Exception

i nt getBinaryQutputStrean()throws java.sql.Exception
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Table 5-14 OracleThinClob Interface

Extends Method Signature
O acl eThi nd ob public Qutput Stream get Asci i Qut put Streamn()
extends throws java. sql . Exception;

java.sqgl.C ob

public

public
public
public

public

public

Witer getCharacterQutputStrean()
throws java. sql . Excepti on;

int getBufferSize() throws java.sql.Exception;
int getChunkSi ze() throws java.sql.Exception;
char[] getChars(long I, int i)

throws java. sql . Exception;

int putChars(long start, char nyChars[])
throws java. sql . Exception;

int putString(long |, String s)
throws java. sql . Exception;
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CHAPTER

O Testing JDBC

Connections and
Troubleshooting

The following sections describe how to test, monitor, and troubleshoot JDBC
connections:

m “Monitoring JDBC Connectivity” on page 6-1
m “Validating aDBMS Connection from the Command Line” on page 6-2
m  “Troubleshooting JDBC” on page 6-7

m “Troubleshooting Problems with Shared Libraries on UNIX" on page 6-10

Monitoring JDBC Connectivity

The Administration Console provides tables and statistics to enable monitoring the
connectivity parameters for each of the subcomponents—Connection Pools,
MultiPools and DataSources.

Y ou can also access statistics for connection pools programmatically through the
JDBCConnect i onPool Runt i meMBean; see WebL ogic Server Partner’s Guide at
http://e-docs. bea. com W s/ docs81b/i sv/i ndex. ht m and the WebL ogic
Javadoc. This MBean isthe same API that populates the statistics in the
Administration Console. Read more about monitoring connectivity in JDBC
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Connection Pools at
http://e-docs. bea. comw s/ docs81b/ Consol eHel p/j dbc_connecti on_poo
I's.htnm.

For information about using MBeans, see Programming WebLogic IMX Services at
http://e-docs. bea. com w s/ docs81b/j nx/i ndex. htnm .

Validating a DBMS Connection from the
Command Line

Use BEA utilities to test two-tier and three-tier JIDBC database connections after you
install WebL ogic Server.

Testing a Two-Tier Connection from the Command Line

6-2

Tousetheutil s. dbpi ng utility, you must complete the installation of your JDBC
driver. Make sure you have completed the following:

m  For Type 2 JDBC drivers, such as WebL ogic jDriver for Oracle, set your PATH
(Windows) or shared/load library path (UNIX) to include both your
DBM S-supplied client installation and the BEA-supplied native libraries.

m For al drivers, include the classes of your JDBC driver in your CLASSPATH.

m  Configuration instructions for the BEA WebL ogic jDriver JDBC drivers are
available at:

e Using WebL ogic jDriver for Oracle
e Using WebL ogic jDriver for Microsoft SQL Server

Usetheut i | s. dbpi ng utility to confirm that you can make a connection between
Java and your database. The dbping utility is only for testing atwo-tier connection,
using a WebL ogic two-tier JIDBC driver like WebL ogic jDriver for Oracle.
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Validating a DBMS Connection from the Command Line

Syntax

Arguments

DBMS

user

password

DB

Examples

Orade

$ java utils. dbping DBMS user password DB

Use: ORACLE or MSSQLSERVER4

Valid username for database login. Use the same values and format that you use with
i sql for SQL Server or sqgl pl us for Oracle.

Valid password for the user. Use the same values and format that you use with i sql
or sql pl us.

Name of the database. The format varies depending on the database and version. Use
the same values and format that you use withi sql or sql pl us. Type 4 drivers, such
as M SSQL Server4, need additional information to locate the server since they cannot
access the environment.

Connect to Oracle from Javawith WebL ogic jDriver for Oracle using the same values
that you use with sglplus.

If you are not using SQL Net (and you have ORACLE_HOME and ORACLE_SI D defined),
follow this example:

$ java utils.dbpi ng ORACLE scott tiger

If you are using SQLNet V2, follow this example:
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$ java utils.dbping ORACLE scott tiger TNS_alias

where TNS_al i as isan dliasdefined in your local t nsnanes. or a file.

Microsoft SQL Server (Type 4 driver)

To connect to Microsoft SQL Server from Javawith WebL ogic jDriver for Microsoft
SQL Server, you use the same valuesfor user and passwor d that you usewithi sql .
To specify the SQL Server, however, you supply the name of the computer running the
SQL Server and the TCP/IP port the SQL Server islistening on. To log into a SQL
Server running on a computer named mar s listening on port 1433, enter:

$ java utils.dbpi ng MSSQLSERVER4 sa secret mars: 1433

Y ou could omit ": 1433" in this example since 1433 is the default port number for
Microsoft SQL Server. By default, a Microsoft SQL Server may not be listening for
TCP/IP connections. Your DBA can configure it to do so.

Validating a Multitier WebLogic JDBC Connection from
the Command Line

Syntax

6-4

Usetheuti |l s. t 3dbpi ng utility to confirm that you can make a multitier database
connection using a WebL ogic Server. Thet 3dbpi ng utility isonly for testing a
multitier connection, after you have verified that you have a working two-tier
connection, and after you have started WebL ogic.

If the two-tier IDBC driver isaWebL ogic jDriver, you should test the two-tier
connection with ut i | s. dbpi ng. Otherwise, see the documentation for the two-tier
JDBC driver to find out how to test that connection before you test the multitier
connection.

$ java utils.t3dbping URL user password DB driver_class driver_URL
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Arguments
URL
URL of the WebL ogic Server.
username
Valid username for the DBMS.
password
Valid password for that user.
DB
Name of the database. Use the same values and format that are shown abovefor testing
atwo-tier connection.
driver_class
Classname of the JDBC driver between WebL ogic andthe DBMS. For instance, if you
are using WebL ogic jDriver for Oracle on the server side, the driver class nameis
webl ogi c. j dbc. oci . Dri ver . Note that the class name of the driver isin
dot-notation format.
driver_URL
URL of the IDBC driver between WebL ogic and the DBMS. For instance, if you are
using WebL ogic jDriver for Oracle on the server side, the URL of the driver is
j dbc: webl ogi c: or acl e. Note that the URL of the driver is colon-separated.
Examples

These examples are displayed on multiple lines for readability. Each example should
be entered as a single command.
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Oradle

Here is an example of how to ping the Oracle DBM S DEM 020 running on the server
bigbox, on the same host as WebL ogic, which islistening on port 7001:

$ java utils.t3dbping /1 command
t 3://bi gbox: 7001 /1 WebLogi c URL
scott tiger /1 user password
DEMO20 /1 DB

webl ogi c. jdbc.oci.Driver [// driver class

j dbc: webl ogi c: oracl e /1 driver URL

DB2 with AS/400 Type 4 JDBC driver

This example shows how to ping an AS/400 DB2 database from a workstation
command shell using the IBM AS/400 Type 4 JDBC driver:

$ java utils.t3dbping /! command
t 3://as400box: 7001 /1 WebLogi c URL
scott tiger /1 user password
DEMO /| dat abase

com i bm as400. access. AS400JDBCDri ver // driver class

j dbc: as400: // as400box /1 driver URL

WebLogic jDriver for Microsoft SQL Server (Type 4 JDBC driver)

This example shows how to ping a Microsoft SQL Server database using WebL ogic
jDriver for Microsoft SQL Server:

$ java utils.t3dbping /1 command
t3://1ocal host: 7001 /1 \WebLogi c URL
sa /'l user name
abcd /1 password
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host nane /| dat abase@ost nane: port
//(optional if specified
/1 as part of the URL)

webl ogi c. j dbc. nesql server4.Driver // driver class
j dbc: webl ogi c: mesql server 4: pubs@ ocal host: 1433

/1 driver URL:database@ostnane: port
/Il (optional if used in the database paraneter)

Troubleshooting JDBC

The following sections provide troubleshooting tips.

JDBC Connections

If you are testing a connection to WebL ogic, check the WebL ogic Server log. By
default, the log is kept in afile with the following format:

domai n\ server\server. | og

Where donai n istheroot folder of the domain and ser ver isthe name of the server.
The server name is used as afolder name and in the log file name.

Windows

If you get an error message that indicates that the .dl | failed to load, make sure your
PATH includes the 32-bit database-related . di | s.

UNIX

If you get an error message that indicatesthat an .so or an .s| failed to load, make sure
your LD_LI BRARY_PATH or SHLI B_PATH includes the 32-bit database-related files.
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Codeset Support

WebL ogic supports Oracle codesets with the following consideration:

m |f your NLS LANG environment variable is not set, or if it is set to either
US7ASCII or WEBISO8859-1, the driver always operatesin 8859-1.

m If theNLS_LANG environment variableis set to a different value than the
codeset used by the database, the Oracle Thin driver and the WebL ogic jDriver
for Oracle use the client codeset when writing to the database.

For more information, see Codeset Support in Using WebL ogic jDriver for Oracle.

Other Problems with Oracle on UNIX

Check the threading model you are using. Green threads can conflict with the kernel
threads used by OCI. When using Oracle drivers, WebL ogic recommends that you use
native threads. Y ou can specify this by adding the - nat i ve flag when you start Java.

Thread-related Problems on UNIX

6-8

On UNIX, two threading models are available: green threads and native threads. For
more information, read about the JDK for the Solaris operating environment on the
Sun Web siteat htt p: / / www. j ava. sun. com

Y ou can determine what type of threads you are using by checking the environment
variable called THREADS_TYPE. If thisvariableisnot set, you can check the shell script
in your Javainstalation bin directory.

Some of the problems are rel ated to the implementati on of threadsin the VM for each
operating system. Not all JVMs handle operating-system specific threading issues
equally well. Here are some hints to avoid thread-related problems:

m |f you are using Oracle drivers, use native threads.

m |f you areusing HP UNIX, upgrade to version 11.x, because there are
compatibility issues with the VM in earlier versions, such asHP UX 10.20.

Programming WebL ogic JDBC


http://e-docs.bea.com/wls/docs81b/oracle/API_joci.html

Troubleshooting JDBC

m  OnHP UNIX, the new JDK does not append the green-threads library to the
SHLI B_PATH. The current JDK can not find the shared library (. sl ) unlessthe
library isin the path defined by SHLI B_PATH. To check the current value of
SHLI B_PATH, at the command line type:

$ echo $SHLI B_PATH

Usetheset or set env command (depending on your shell) to append the

WebL ogic shared library to the path defined by the symbol SHLI B_PATH. For the
shared library to be recognized in alocation that is not part of your

SHLI B_PATH, you will need to contact your system administrator.

Closing JDBC Objects

BEA Systems recommends—and good programming practice dictates—that you
alwaysclose JDBC objects, such asConnect i ons, St at ement s, and Resul t Set s, in
afi nal | y block to make surethat your program executes efficiently. Hereisageneral
example:

try {

Driver d =
(Driver)d ass. forName("webl ogic. jdbc. oci.Driver").new nstance();

Connection conn = d. connect ("j dbc: webl ogi c: oracl e: myserver",
"scott", "tiger");

Statenent stnt = conn.createStatenent();
stnt.execute("select * fromenm");
ResultSet rs = stnt.getResultSet();

/1 do work

}
catch (Exception e) {
// deal with any exceptions appropriate
}
finally {

try {rs.close();}

catch (Exception rse) {}
try {stnt.close();}
catch (Exception sse) {}

Programming WebL ogic JDBC 6-9



6 Testing JDBC Connections and Troubleshooting

try {conn.close();
catch (Exception cse) {}

Troubleshooting Problems with Shared
Libraries on UNIX

When you ingtall a native two-tier JDBC driver, configure WebL ogic Server to use
performance packs, or set up BEA WebL ogic Server as aWeb server on UNIX, you
install shared libraries or shared objects (distributed with the WebL ogic Server
software) on your system. This document describes problems you may encounter and
suggests solutions for them.

The operating system loader looks for the librariesin different locations. How the
loader works differs across the different flavors of UNIX. The following sections
describe Solaris and HP-UX.

WebLogic jDriver for Oracle

Solaris

Usethe proceduresfor setting your shared libraries as described in thisdocument. The
actual path you specify will depend on your Oracle client version, your Oracle Server
version and other factors. For details, see Installing WebLogic jDriver for Oracle.

To find out which dynamic libraries are being used by an executable you can run the
I dd command for the application. If the output of thiscommand indicatesthat libraries
are not found, then add the location of thelibrariesto the LD _LI BRARY_PATH
environment variable as follows (for C or Bash shells):

# setenv LD LI BRARY_PATH webl ogi c_directory/lib/solaris/oci8l7_8

Once you do this, | d should no longer complain about missing libraries.
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Troubleshooting Problems with Shared Libraries on UNIX

HP-UX

Incorrectly Set File Permissions

The shared library problem you are most likely to encounter after installing WebL ogic
Server on an HP-UX system isincorrectly set file permissions. After installing
WebL ogic Server, make sure that the shared library permissions are set correctly with
the chnod command. Here is an example to set the correct permissions for HP-UX
11.0:

% cd W._HOVE/ | i b/ hpux11/oci 817_8
% chnmod 755 *. sl

If you encounter problems loading shared libraries after you set the file permissions,
there could be a problem locating the libraries. First, make sure that the
W._HOVE/ server/1ib/hpux1l isinthe SHLI B_PATH environment variable:

% echo $SHLI B_PATH
If the directory is not listed, add it:
# setenv SHLI B_PATH W._HOVE/ server/|i b/ hpux1l: $SHLI B_PATH

Alternatively, copy (or link) the .9l files from the WebL ogic Server distribution to a
directory that isalready in the SHLI B_PATH variable.

If you still have problems, usethe chat r command to specify that the application
should search directoriesin the SHLI B_PATH environment variable. The +s

enabl ed option sets an application to search the SHLI B_PATH variable. Hereis an
exampl e of this command, run on the WebL ogic jDriver for Oracle shared library for
HP-UX 11.0:

# cd webl ogic_directory/lib/hpux1ll
# chatr +s enabl e |ibwebl ogi coci 38. sl

Check the chat r  man page for more information on this command.
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Incorrect SHLIB_PATH

Y ou may also encounter ashared library problem if you do not include the proper paths
inyour SHLI B_PATHwhen using Oracle 9. SHLIB_PATH should include the path to
the driver (oci 901_8) and the path to the vendor-supplied libraries (I i b32). For
example, your path may look like:

export SHLI B_PATH=
$W._HOVE/ server /| i b/ hpux11/oci 901_8: $ORACLE_HOME/ | i b32: $SHLI B_PAT
H

Note also that your path cannot include the path to the Oracle 8.1.7 libraries, or clashes
will occur. For moreinstructions, see Setting Up the Environment for Using WebL ogic
jDriver for Oracle at

http://e-docs. bea. comf W s/ docs81b/oracl e/install_jdbc. htm .
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