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About This Document

This document describes how to install and develop applications using WebL ogic
jDriver for Oracle, BEA’ stype-2 Java Database Connectivity (JDBC) driver for the
Oracle Database management system, for local and distributed transactions.

This document is organized as follows:

m  Chapter 1, “Introduction”

m  Chapter 2, “Installing WebL ogic jDriver for Oracle”

m  Chapter 3, “Using WebLogic jDriver for Oracle”

m  Chapter 4, “Using WebL ogic jDriver for Oracle/XA in Distributed Transactions’
m  Chapter 5, “ Advanced Oracle Features’

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. It is assumed that readers are familar with SQL, general database
concepts, and Java programming.
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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 or go directly to the WebL ogic
Server Product Documentation page at http://e-docs.bea.com/wls/docs60.

How to Print the Document

Y ou can print a copy 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 a 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.

viii Installing and Using WebL ogic jDriver for Oracle


http://www.adobe.com

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 professionals 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 problems installing 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

= 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 Keys you press simultaneously.

italics Emphasis and book titles.
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Convention Usage

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

Examples:

inmport java.util.Enuneration;
chnod u+w *

confi g/ exanpl es/ applicati ons
.java

config. xm

f1 oat

nonospace Variablesin code.
italic .
Example:
t ext .
String Customer Nane;

UPPERCASE Device names, environment variables, and logical operators.

TEXT Examples:
LPT1
BEA_HOME
OR

{} A set of choicesin asyntax line.

[ 1] Optional itemsin a syntax line. Example:

java utils.MilticastTest -n nanme -a address
[-p portnunber] [-t timeout] [-s send]

Separates mutually exclusive choicesin a syntax line. Example:

java webl ogi c. depl oy [|ist]| depl oy| undepl oy| updat €]
password {application} {source}

Indicates one of the following in acommand line:

m  Anargument can be repeated several timesin 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

This document explains how to install and use BEA’s JDBC driver for the Oracle
Database M anagement System (DBMS) with WebL ogic Server. It also describes the
new feature, MultiPools, added to WebL ogic Server in Version 6.

We assumeyou arefamiliar with Java, general DBM S concepts, and Structured Query
Language (SQL).

This section discusses the following topics:
m  Overview of WebLogic jDrivers

m  WebL ogicjDriver for Oracle

Overview of WebLogic jDrivers

BEA offersthree WebL ogic jDrivers for use with the WebL ogic Server software:

m  Type 2 native JDBC driver for Oracle that includes distributed transaction
capability
m Type 4 IDBC driversfor Informix and Microsoft SQL Server

Type-2 driversuse client libraries supplied by adatabase vendor, while Type-4 drivers
are pure-Java; they connect to the database server at the wire level without
vendor-supplied client libraries.
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Introduction

WebLogic jDriver for Oracle

WebL ogicjDriver for Oracle, aType 2 JDBC driver for the Oracle DBMS, isprovided
with the WebL ogic Server software. To use this driver, you must install a complete
Oracle client, including all required libraries, on the machine that will be the client to
the Oracle DBMS. This Oracle client installation must contain vendor-supplied client
libraries and associated files required by WebL ogic Server.

Oracle Shared Libraries

The WebL ogic Server distribution includes a choice of severa BEA-supplied native
libraries for WebL ogic Server. Which library you choose depends on which Oracle
client version isinstalled on your client machine and which version of the Oracle AP
you will useto access your Oracle server. Before you can install thisdriver, you must
include both the BEA -supplied native library and the Oracle-supplied client libraries
inyour theclient’ sPATH(WindowsNT) orshared | i brary pat h (UNIX). For more
information, see “Installing WebLogic jDriver for Oracle” on page 2-1.

Distributed Transactions with the WebLogic jDriver for
Oracle/XA

1-2

WebL ogic Server provides amultithreaded JDBC/XA driver for Oracle Corporations
Oracle8i database management system. The WebL ogic jDriver for Oracle/XA isthe
transaction-enabled version of WebL ogic jDriver for Oracle. The WebL ogic jDriver
for Oracle/X A fully supports XA, the bidirectional system-level interface between a
transaction manager and a resource manager of the X/Open Distributed Transaction
Processing (DTP) model.

Installing and Using WebL ogic jDriver for Oracle
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2 Installing WebLogic
|Driver for Oracle

This section discusses the following topics:
m  Preparing to Install WebL ogic jDriver for Oracle
m Installation Procedures for WebL ogic jDriver for Oracle

m After Installing WebL ogic jDriver for Oracle

Preparing to Install WebLogic jDriver for
Oracle

Before installing the WebL ogic jDriver for Oracle, you must compl ete the tasks
described in this section:

m  Checking Software Requirements for WebL ogic jDriver for Oracle

m  Setting Up the Environment for Using WebL ogic jDriver for Oracle

Checking Software Requirements for WebLogic jDriver for Oracle

This section lists the software requirements in the following areas:

m  Supported Platforms

Installing and Using WebL ogic jDriver for Oracle 2-1
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m  Requirementsfor Running JDBC 2.0

Supported Platforms

For details about the platforms, operating systems, VMs, DBMS versions, and client
libraries supported by the WebL ogic jDrivers, see Platform Support for Weblogic
jDrivers.

Requirements for Running JDBC 2.0

WebL ogic Server runs under the JDK 1.3 platform, supporting the JDBC 2.0 API—
The JDBC 2.0 Core API and the JDBC Optional Package API that includes distributed
transactions. In addition, you need to:

m Useadriver that uses the Oracle 8 API

Setting Up the Environment for Using WebLogic jDriver
for Oracle

To set up your environment to support the use of WebL ogic jDrivers, you must set
your path variable to include pathnames for the following:

m Thedirectory that contains your driver. (The driver file could be anatived! |,
so, or sl file.) Thefile containing the driver must be available to your
WebL ogic Server client. The name of the path variable depends on the system
you are using:

e OnaWindows NT system, set PATH.
e Onmost UNIX systems, set LD_LI BRARY_PATH.
e OnanHP-UX system, set SHLI B_PATH.

The directory containing the driver file varies, depending on several factors
discussed in the following text.

m Thedirectory in which vendor-supplied libraries from Oracle reside. The
location of the directory containing your Oracle client libraries varies, depending
on your installation. On Windows NT, the Oracle installer places these libraries
in your system path.
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Windows NT

Syntax

Example

WebL ogic Server usesthedl | , so, or sl filesbuilt with the Oracle 8 APl asthe native
interface for accessing an Oracle DBMS. This API allows for improved connectivity
to aversion 7 or version 8 Oracle Server and also provides access to new features
available only in Oracle 8.

An older version of thesed! | , so, or sl filesthat usesthe Oracle 7 API, isaso
included with this distribution of WebL ogic Server to guarantee backward
compatibility.

Thetablesin thefollowing platform-specific sectionslist the directories—based on the
Oracle client version and Oracle API version—that you must specify in your system
PATH to access the desired version of the driver.

Add the pathnames for the WebL ogic shared library (. dI | ) directory and the directory
where you installed the Oracle client to the PATH as follows:

Use the following syntax:

m  AddW._HOWE\ bi n\ and the appropriate WebL ogic Server shared library
directory from the table below to your PATH, where W._HOME is the directory of
your WebL ogic Server installation. For example:

$ WL_HOVE\ bi n\ oci xx

m  Add ORACLE_HQVE\ bi n to your PATH, where ORACLE_HOVE isthedirectory of
your Oracle client installation. Always pre-pend the$ PATH with the WebL ogic
jDriver for Oracle and Oracle home information. For example:

$ ORACLE_HOVE\ bi n; %°ATHY%

Using the above syntax to create an actual example, your path would look like:
$ set PATH=c: \ bea\ webl ogi c600\ bi n\ oci 816_8; c: \ ORANT816\ bi n; WPATHY

Installing and Using WebL ogic jDriver for Oracle 2-3
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Where W._HOME isc: \ bea\ webl ogi c600, ocixx is oci816_8, and
ORACLE_HOME isc: \ORANT816.

Table2-1 Oracleon Windows NT

OracleClient | Oracle | Shared Library Notes

Version API (.dl'1) Directory
Version
8.1.6 7 oci 816_7 Provided for backward
compatibility. No Oracle 8 or
JDBC 2.0 features.
8.1.6 8 oci 816_8 Allows access to Oracle 8 and

JDBC 2.0 Core API and
Optional Package API (includes
distributed transactions).

Solaris

Toset up your Solaris environment to support the use of WebL ogic jDrivers, you must
set your environment variable LD_LI BRARY_PATHto include 1) the directory in which
you installed the Oracle client, and 2) the directory that contains the native interface
file.

Syntax

Use the following syntax:

m  Thedirectory in which the native interface | i bwebl ogi coci xx. so resides. For
example:

W._HOWVE/ | i b/ sol ari s/ oci xx

m Thedirectory in which vendor-supplied libraries from Oracle reside. The
location of the directory containing your Oracle client libraries varies, depending
on your installation. For example:

$ ORACLE_HOVE/ i b

Example

Using the above syntax to create an actual path, your path would look like:

2-4 Installing and Using WebL ogic jDriver for Oracle
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export
LD LI BRARY_PATH=/ bea/ webl ogi c600/1i b/ sol ari s/ oci 816_8: ORACLE/ | i b;
$PATH

Where W._HOMVE is/ bea/ webl ogi ¢600, ocixx is oci816_8, and ORACLE_HOVE
iS/ ORACLE/ .

The following table provides the directory and Oracle client versions.

Table2-2 Oracleon Solaris

OracleClient | Oracle | Shared Notes
Version API Library (. so)
Version | Directory

8.0.6 7 oci 806_7 Provided for backward compatibility.
No Oracle 8 or JDBC 2.0 features.

8.0.6 8 oci 806_8 Allows accessto Oracle 8 and JDBC
2.0 features.

8.1.6 7 oci 816_7 Provided for backward compatibility.
No Oracle 8 or JDBC 2.0 features.

8.1.6 8 oci 816_8 Allows access to Oracle 8 and JDBC

2.0 Core API and Optional Package
API (includes distributed
transactions).

IBM AIX
Tofind out if your platformis supported, see BEA WebL ogic Server Platform Support
at http://www.webl ogic.com/platforms/index.html.

HP-UX 11

To set up your HP environment to support the use of WebL ogic jDrivers, you must set
your environment variable SHLI B_PATH to include 1) the directory in which you
installed your Oracle client, and 2) the directory that contains the native interface file.

Syntax

Use the following syntax:

Installing and Using WebL ogic jDriver for Oracle 2-5
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m  Thedirectory in which the native interface file weblogicocixx.sl resides. For
example:

W._HOWE | i b/ hpux11/ oci xx

m Thedirectory in which vendor-supplied libraries from Oracle reside. The
location of the directory containing your Oracle client libraries varies, depending
on your installation. For example:

$ ORACLE_HOMVE/ | i b

Example
Using the above syntax to create an actual path, your path would look like:
export
SHLI B_PATH=/ bea/ webl ogi c600/ 1 i b/ hpux11/ oci 816_8: ORACLE/ | i b; $PATH
Where W._HOVE is/ bea/ webl ogi c600, oci xx i s oci816_8, and CRACLE_HOVE
iSORACLE.
Table 2-3 Oracleon HP
OracleClient | Oracle | Shared Library Notes
Version API (. sl') Directory
Version
8.1.6 7 oci 816_7 Provided for backwards
compatibility. No Oracle 8
or JDBC 2.0 features.
8.1.6 8 oci 816_8 Allows access to Oracle 8
and JDBC 2.0 Core APl and
Optional Package API
(includes distributed
transactions).
SGI IRIX

Tofind out if your platformis supported, see BEA WebL ogic Server Platform Support
at http://www.webl ogic.com/platforms/index.html.I
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Siemens MIPS

Tofind out if your platformis supported, see BEA WebL ogic Server Platform Support
at http://www.webl ogic.com/platforms/index.html.

Compag Tru64 UNIX

Tofind out if your platform is supported, see BEA WebL ogic Server Platform Support
at http://www.webl ogic.com/platforms/index.html.

Installation Procedures for WebLogic jDriver
for Oracle

Theinstructionsin this document assume that you are installing WebL ogic Server on
aWindows computer and that you are unpacking the archive in the root directory of
your C drive. If you are installing on a different operating system or in adifferent
location, check your system documentation for help in adjusting the commands shown
in these instructions for your own environment.

The following instructions are for installations for both Oracle installations with
WebL ogic Server as well as stand-alone WebL ogic jDrivers for Oracle. For
installationswith WebL ogic Server follow only Steps 1 and 2 below, and Step 5if you
are using WebL ogic Server to access databases via applets. For stand-alone
installations, follow all the steps.

1. Select the appropriate native library for your environment.

WebL ogic Server is shipped with dl | , sl , or so filesfor various combinations
of Oracle client versions, APIs, and platforms. You must place the appropriate
file in your system’s path or shared library path for this driver to function.
Unlike previous releases of WebL ogic Server, which had only one such file that
was always present in the default path, you now must specify this path setting
explicitly. For details and instructions on setting these options, see “ Setting Up
the Environment for Using WebL ogic jDriver for Oracle”.
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2. Addtheclient libraries from your Oracle installation to your system PATH

(Windows NT) or load library path (UNIX—the name of this variable differs
among UNIX systems). Check your Oracle documentation for the location of
these libraries. On most Windows NT platforms, the client libraries are located in
c:\ ORANT\ bi n.

. Unpack the distribution.

If you have purchased WebL ogic Server, WebL ogic jDriver for Oracleis
provided with your distribution. No further steps are required to unpack the
distribution. The remainder of these installation steps are required only for users
of the stand-alone version of WebL ogic Server.

If you have not already unpacked the archive you downloaded in the root
directory of your computer, you should unpack it now. You must use a program
such asWinZip (available at ht t p: / / www. wi nzi p. com) that preserves the
directory structure of the archive. The files are unpacked into the webl ogi ¢
directory.

Add the WebL ogic Server classes directory to your CLASSPATH variable.

Note: If you are using the WebL ogic jDriver for Oracle that is bundled with the
WebL ogic Server software, the classpath setting are the same as those required
for WebL ogic Server. The standard startup scripts supplied with the WebL ogic
Server distribution will do thisfor you.

To change your CLASSPATH temporarily at a Windows Command Prompt, use
this command:

$ set CLASSPATH=%CLASSPATHY c: \ webl ogi c\ or acl e\ cl asses
To change your CLASSPATH permanently:

a. Double-click the System icon in the Control Panel.
b. Click the Environment tab.

c. Inthelower panel, select the CLASSPATH variable. If no CLASSPATH
variable is defined, add it.

d. Addc:\ bea\ webl ogi c600\ or acl e\ cl asses to the value of the
CLASSPATH variable. Use a semicolon (;) to separate the new path from the
previous value of the variable, if any.

Any program you launch after you update the CLASSPATH variable in the
System control panel has access to the new value.
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For more help with setting your CLASSPATH, see Compiling and Deploying
WebL ogic Server in Developing WebLogic Server Applications. If you are using
WebL ogic Server from within an IDE like Symantec Cafe or JBuilder, the
procedure for adding classes to the CLASSPATH may be different.

5. Install licensefile.

After Installing WebLogic jDriver for Oracle

This section describes the tasks you must perform after installing the WebL ogic
jDriver for Oracle software:

m Licensing Functionality
m  Checking Connectionsto the Oracle Database

m  Setting Up a Connection Pool

Licensing Functionality

The Oracle licensing functionality isincluded in the license file located in the BEA
home directory where you installed this WebL ogic Server. For example:

c:\bea\license. bea

Checking Connections to the Oracle Database

Once you have installed WebL ogic jDriver for Oracle, verify that you can useit to
connect to your database. To test your connection, use a utility called dbpi ng that is
provided with the WebL ogic Server software.

To set your environment to use dbpi ng, type the following on the command line (in a
singleline):

$ c:\ bea\ webl ogi c600\ confi g\ mydomai n\ set Env. crd
java utils.dbpi ng ORACLE user password server
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Replacec: \ bea with the path for the directory that contains your WebL ogic Server or
WebL ogic Server installation.

For detailed instructions on verifying your connection to aDBMS, see Testing
connections.

If you have problems, check Troubleshooting WebL ogic JDBC in Programming
WebLogic JDBC.

Setting Up a Connection Pool

If you are using WebL ogic jDriver for Oracle with either BEA WebL ogic Server or
BEA WebL ogic Express, you can set up a pool of connectionsto your Oracle DBM'S
are established when WebL ogic Server starts. Because the connections are shared
among users, these connection pool s eliminate the overhead of opening anew database
connection for each user.

Y our application then uses a multitier (Type 3) JDBC driver, such as the WebL ogic
Pool, or RMI driver to connect to the WebL ogic Server software. The WebL ogic
Server software then uses WebL ogic Server and one of the existing connections from
the pool to connect to the Oracle database on behalf of your application.

Configuring a Connection Pool with WebLogic Server Software

2-10

1. Include the vendor-supplied native libraries and the WebL ogic native libraries for
WebL ogic Server in the PATH (Windows) or | oad 1i brary path (UNIX) of the
shell where you will start WebL ogic Server. For more information, see Starting
and Stopping WebL ogic Servers in the Administration Guide at
http://e-docs.bea.com/wls/docs60/adminguide/startstop.html.

2. You use the Administration Console to set connection pools. To read about
connection pools, see Connection Poolsin the Administration Guide or, to go
directly to the procedure, see Create a JDBC Connection Pool in Online Help.

3. Start the WebL ogic Server software.
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Using the Connection Pool in an Application

Tousea Establish adatabase For details, see. ..
connection pool connection using . . .

in thistype of

application . . .

Client-side WebLogic JIDBC/RMI  Using WebL ogic IDBC/RMI and WebL ogic Clustered
driver JDBC in Programming WebLogic JDBC.

Server-side (suchas ~ WebLogic Pool, JTS, Connecting To a Database Using a JDBC Connection

aservlet) and WebLogicjDriver  Pool in Programming WeblLogic HTTP Serviets.
for Oracle/XA drivers

Creating a startup connection pool in Administration
Guide.

Using IDEs or Debuggers with WebLogic jDrivers

If you are using Symantec Cafe or any other | DE, or a debugger, copy the
WebL ogic-supplied native library to anew file with a name (excluding the extension)
that endsin _g. For example,

m OnaUNIX system, copy | i bwebl ogi coci 36. so to
I i bwebl ogi coci 36_g. so. For distributed transactions, copy
| i bwebl ogi coxa36. so tol i bwebl ogi coxa36_g. so.

m  OnaWindows NT platform, copy webl ogi coci 36.dl | to
webl ogi coci 36_g. dI | . For distributed transasactions, copy
webl ogi coxa36. dl | towebl ogi cocoxa36_g. dl | .
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Preparing to Set Up a Development Environment and
Use the WebLogic jDriver for Oracle

For more information, read the following:

For information about . . . Seethe section called . . .

Setting up a development environment for running Compiling and Deploying WebL ogic Server in
JDBC clients Developing WebLogic Server Applications

Using the driver Using WebL ogic jDriver for Oracle
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CHAPTER

3

Using WebLogic jDriver
for Oracle

Thissection waksyou through the basi c tasks associated with asimpl e application and
ends with a code example:

Local Versus Distributed Transactions

Importing JDBC Packages

Setting CLASSPATH

Oracle Client Library Versions, URLS, and Driver Class Names
Connecting to an Oracle DBMS

Making a Simple SQL Query

Inserting, Updating, and Deleting Records

Creating and Using Stored Procedures and Functions
Disconnecting and Closing Objects

Working with ResultSets from Stored Procedures
Row Caching With WebL ogic JDBC

Code Example
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Local Versus Distributed Transactions

When performing transactions with WebL ogic Server, there are differences in some
basic tasks, depending on whether you are using local or distributed transactions.
These transactions are as follows:

m Local transactions—use the WebL ogic jDriver for Oracle

m Distributed, or global, transactions—use the WebL ogic jDriver for Oraclein XA
mode, written as WebL ogic jDriver for Oracle/XA.

For moreinformation about distributed transactions, see“Using WebL ogic jDriver for
Oracle/XA in Distributed Transactions” in Installing and Using WebL ogic jDriver for
Oracle.

Importing JDBC Packages

The classes that you import into your application should include:

inmport java.sql.*;

inport java.util.Properties; // required only if using a Properties
/1 object to set connection paraneters

i nport webl ogi c. conmon. ;

inport javax.sql.Datasource; //required only if using DataSource
/1 APl to get connections

import javax.naning.*; //required only if using JNDI
//to | ook up DataSource objects

The WebLogic Server driver implementsthej ava. sql i nterface. You writeyour
application using thej ava. sql classes. Y ou do not need to import the JDBC driver
class; instead, you load the driver inside the application. This allows you to select an
appropriate driver at runtime. Y ou can even decide what DBM Sto connect to after the
program is compiled.
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Setting CLASSPATH

When running a WebL ogic Server client using the driver provided with WebL ogic
Server you must put the following directory in your CLASSPATH:

bea/ webl ogi c600/1i b/ webl ogi c. jar
(where bea is the directory containing your WebL ogic Server installation)

If you are running astand-alone version of WebL ogic Server, specify thethefollowing
pathname in your classpath:

bea/ webl ogi c600/ oci / cl asses

Replace bea with the name of the directory containing your WebL ogic Server
installation.

For more information about setting CLASSPATH and other issues related to setting up
your environment, see Establishing a Development Environment in Developing
WebLogic Server Applications.

Oracle Client Library Versions, URLs, and
Driver Class Names

Which driver class name and URL you use depends on these factors:
m  Which platform you are using
m  Which version of the Oracle client libraries you are using

Y ou must also specify the correct driver version in your system’s path. For more
information, see Setting Up the Environment for Using WebL ogic jDriver for Oracle
in Installing and Using WebLogic jDriver for Oracle.

m Driver class. webl ogi c. j dbc. oci . Dri ver

m URL:j dbc: webl ogi c: oracl e
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When using the driver in XA mode:
m Driver class: webl ogi c. j dbc. oci . xa. XADat aSour ce

m  URL: none required

Connecting to an Oracle DBMS

Y ou make connections from your application to an Oracle DBMS using either a
two-tier or multi-tier connection, as described in the following sections.

Connecting Using WebLogic Server in a Two-Tier
Configuration

To make atwo-tier connection from your application to an Oracle DBMS using
WebL ogic Server, complete the following procedure. For more information on
connections, see “After Ingtalling WebL ogic jDriver for Oracle” on page 2-9.

1. Load ssname of the WebL ogic Server JDBC driver class, and castingitto a
java.sqgl . Dri ver object. If you areusing an XA driver, use the Datasource AP,
but not the java. sql . Dri ver API. For example:

Driver nyDriver = (Driver)d ass.forNane
("webl ogi c. jdbc.oci.Driver").new nstance();

2. Createajava. util . Properties object describing the connection. This object
contains name-value pairs containing information such as user name, password,
database name, server name, and port number. For example:

Properties props = new Properties();

props. put ("user", "scott");
props. put (" password"”, "secret");
props. put ("server", "DEMJ'") ;

The server name (DEMOIin the preceding example) refersto an entry in the

t nsnames. or a file, which islocated in your Oracle client installation. The
server name defines host names and other information about an Oracle database.
If you do not supply a server name, the system looks for an environment
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variable (ORACLE_SI Din the case of Oracle). You may also add the server name
to the URL, using the following format:

"j dbc: webl ogi c: or acl e: DEMO'

If you specify a server with this syntax, you do not need to provide a server
property.

You can also set propertiesin asingle URL, for use with products such as
PowerSoft’s PowerJ.

3. Create aJDBC Connection object, which becomes an integral piece in your
JDBC operations, by callingtheDri ver . connect () method. This method takes,
asits parameters, the URL of the driver and thej ava. uti | . Properti es object
you created in Step 2. For example:

Connecti on conn =
myDriver.connect ("jdbc: webl ogi c: oracl e", props);

In Steps 1 and 3, you are describing the JDBC driver: in the first step, you use the full
package name of the driver. Notethat it is dot-delimited. In the third step, you identify
the driver with its URL, which is colon-delimited. The URL must include the
following string: j dbc: webl ogi ¢: or acl e. It may aso include other information,
such as the server host name and the database name.

Connecting Using WebLogic Server in a Multi-Tier
Configuration

To make a connection from your application to an Oracle DBMSin aWebLogic
Server multi-tier configuration, complete the following procedure:

1. To accessthe WebL ogic RMI driver using JNDI, obtain a Context from the JNDI
tree by looking up the JINDI name of your DataSource object. For example, to
access a DataSource with INDI name "myDataSource” that is defined in
Administration Console:

try {
Context ctx = new Initial Context();

j avax. sql . Dat aSour ce ds
= (j avax. sql . Dat aSource) ctx. | ookup ("nmyDataSource");
} catch (Nam ngException ex) {
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/1 | ookup failed
}
2. To obtain the IDBC connection from the DataSource object:
try {
j ava. sgl . Connection conn = ds. get Connection();
} catch (SQLException ex) {
/1 obtain connection failed

}

Connection Example

This example shows how to use a Properties object to connect to a database named

my DB.

Properties props = new Properties();
props. put ("user", "scott");
props. put (" password"”, "secret");
props. put ("db", "myDB") ;

Driver nyDriver = (Driver)
Cl ass. f or Name("webl ogi c. j dbc. oci . Driver"). new nstance();
Connection conn =

myDriver.connect ("j dbc: webl ogi c: oracl e", props);

Connecting Using a DataSource Object

If you are using WebL ogic Server asamiddle-tier driver with WebL ogic Server, you
can also obtain a connection by using a DataSource object. For more information, see
Overview of DataSourcesin Programming WebLogic JDBC.

Setting Properties for WebLogic JDBC Use

If youareusing WebL ogic JDBC inamultitier environment with the WebL ogic Server
driver, you will set connection propertiesin aslightly different way. For more
information, see Programming WebLogic JDBC.
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Making a Simple SQL Query

About the Connection Object

The Connection object is an important part of the application. The Connection class
has constructors for many fundamental database objects that you use throughout the
application; in the examples that follow, for instance, you will see the Connection
object conn used frequently. Connecting to the database completes the initial portion
of the application.

Y ou should call thecl ose() method on the Connection object as soon as you finish
working with it, usually at the end of aclass.

Setting Autocommit

The defaults for autocommit are described in the following table:.

Table 3-1 Autocommit Defaults

Transaction Autocommit | Change Result

Type Default Default?

Local transaction | true yes Changing default to false can
improve performance

Distributed false no Do not change default.

transasction Changing default to true results
in SQLException.

Making a Simple SQL Query

The most fundamental task in database accessisto retrieve data. To retrieve datawith
WebL ogic Server, complete the following three-step procedure:

1. Create a Statement to send a SQL query to the DBMS.

2. Execute the Statement.
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3. Retrievetheresultsinto aResul t Set . In this example, we execute asimple
guery on the Employeetable (aias enp) and display data from three of the
columns. We also access and display metadata about the table from which the
datawas retrieved. Note that we close the St at enent at the end.

Statement stnt = conn.createStatenent();

stnt . execute("select * fromenp");

ResultSet rs = stnt.getResultSet();

while (rs.next()) {

Systemout.println(rs.getString("enpid") +" - " +
rs.getString("name") + " - " +
rs.getString("dept"));

}

Resul t Set Met aData nd = rs. get MetabDat a();
System out. println("Nunber of colums: " +
md. get Col umCount ());
for (int i = 1; i <= nmd.getColumCount(); i++) {
Systemout. println("Colum Nane: " +
md. get Col uimNane(i));
Systemout.println("Nullable: " +
md. i sNul | abl e(i));
Systemout. println("Precision: " +
nd. get Preci sion(i));
Systemout.println("Scale: " +
md. get Scal e(i));
Systemout.println("Size: " +
md. get Col umDi spl aySi ze(i));
Systemout. println("Colum Type: " +

md. get Col umType(i));
System out. println("Colum Type Name: "+
md. get Col umTypeName(i));
Systemout.println("");
}

stnt.close();
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Inserting, Updating, and Deleting Records

Weiillustrate three common database tasks in this step: inserting, updating, and
deleting records from a database table. We use a JDBC PreparedStatement for these
operations; we create the PreparedStatement, then execute it and close it.

A PreparedStatement (subclassed from JDBC Statement) allows you to execute the
same SQL over and over again with different values. PreparedStatements use the
JDBC*“?" syntax.

String inssqgl =

"insert into enp(enpid, nane, dept) values (?, ?, ?2)";
PreparedSt at ement pstmt = conn. prepareStat ement (i nssql);
for (int i =0; i < 100; i++) {

pstnt.setlnt(1, i);

pstmt.setString(2, "Person " + i);

pstnt.setInt(3, i);

pstnt . execute():

pstmt.close();

We also use a PreparedStatement to update records. In this example, we add the value
of the counter “i” to the current value of the “dept” field.

String updsqgl =

"update enp set dept = dept + ? where enpid = ?";
PreparedSt at ement pstnt2 = conn. prepareSt at ement (updsql ) ;
for (int i =0; i < 100; i++) {

pstm2.setint(1, i);

pstm2.setint(2, i);

pstnt 2. execute();

pstmt 2. cl ose();

Finally, we use a PreparedStatement to delete the records that were added and then
updated.
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String delsql = "delete fromenp where enpid = ?";
Prepar edSt at ement pstmt 3 = conn. prepareSt at enent (del sql ) ;
for (int i =0; i < 100; i++) {

pstnt3.setInt(1, i);
pstnt 3. execute();

pstmt 3. cl ose();

Creating and Using Stored Procedures and
Functions

The type of transaction you use with WebL ogic Server determines how you use stored
procedures and functions:

m For loca transactions—you can create, use, and drop stored procedures and
functions.

m For distributed transactions (driver in XA mode)—you can execute stored
procedures and functions. You cannot, however, drop and create stored
procedures and functions.

First, we execute aseries of Statementsto drop aset of stored procedures and functions
from the database.

Statenent stnt = conn.createStatenent();

try {stm.execute("drop procedure proc_squarelnt");}

catch (SQLException e) {//code to handl e the exception goes here;}
try {stm.execute("drop procedure func_squarelnt");}

catch (SQLException e) {//code to handl e the exception goes here;}
try {stm.execute("drop procedure proc_getresults");}

catch (SQLException e) {//code to handl e the exception goes here;}
stnt.close();

We use a JDBC Statement to create a stored procedure or function, and then we use a
JDBC CallableStatement (subclassed from Statement) with the JDBC “ 7?7’ syntax to set
I Nand OUT parameters.
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Note that Oracle does not natively support binding to “?” valuesin a SQL statement.
Instead it uses“: 1”,“: 2", etc. Y ou can use either syntax in your SQL with WebL ogic
Server.

Stored procedure input parameters are mapped to JDBC | N parameters, using the
Cal | abl eSt at enent . set XXX() methods, likeset I nt (), and the IDBC
PreparedStatement “ 7" syntax. Stored procedure output parameters are mapped to
JDBC QUT parameters, using the Cal | abl eSt at enent . r egi st er Qut Par anet er ()
methods and JDBC PreparedStatement “?’ syntax. A parameter may be both 1 Nand
ouT, which requires both aset XXX() and ar egi st er Qut Par anet er () call to be
done on the same parameter number.

In this example, we use a JDBC Statement to create an Oracle stored procedure; then
we execute the stored procedure with a CallableStatement. We use the
regi st er Qut Par anet er () method to set an output parameter for the squared value.

Statenment stnmtl = conn.createStatenment();

stnt 1. execute
(" CREATE OR REPLACE PROCEDURE proc_squarelnt " +
"(fieldl IN OQUT INTEGER, field2 QUT INTEGER) IS " +
"BEGN field2 :=fieldl * fieldl; fieldl :=" +
"fieldl * fieldl, END proc_squarelnt;");

stmt 1. cl ose();

/1l Native Oracle SQ is conmented out here
/1 String sql = "BEG N proc_squarelnt(?, ?); END;"

/1 This is the correct syntax as specified by JDBC
String sql = "{call proc_squarelnt(?, ?)}";
Cal | abl eStaterment cstntl = conn. prepareCall (sql);

/] Register out paraneters
cstntl. registerQutParaneter (2, java.sql.Types.|NTEGER);
for (int i =0; i <5; i++) {
cstml.setint(l, i);
cstm 1. execute();
Systemout.printin(i +" " + cstntl.getint(1) + " '
+ cstntl.getlnt(2));
} cstmtl.close();

In the next example, we use similar code to create and execute a stored function that
sguares an integer.

Statenment stnt2 = conn.createStatenment();

stnt 2. execut e( " CREATE OR REPLACE FUNCTI ON func_squarelnt " +
"(fieldl IN INTEGER) RETURN INTEGER IS " +
"BEG@ N return fieldl * fieldl; " +
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"END func_squarelnt;");
stnt 2. cl ose();

/1l Native Oracle SQL is commented out here
/1 sql = "BEAN ? := func_squarelnt(?); END;";

/1 This is the correct syntax specified by JDBC
sql = "{ ? = call func_squarelnt(?)}";
Cal | abl eStatenent cstnt2 = conn. prepareCall (sql);

cstmt 2. regi sterQut Paranmet er (1, Types. | NTECGER);
for (int i =0; i <5; i++) {
cstnt2.setInt(2, i);
cstnt 2. execute();
Systemout.printin(i + " " + cstm2.getlnt(1) +
" " + cstnt2.getint(2));

cstm 2. close();

Thisnext example usesa stored procedure named sp_get nessages (the codefor this
stored procedure is not included with this example) This stored procedure takes a
message humber as an input parameter, looks up the message humber in atable
containing the message text and returns the message text in aResul t Set as an output
parameter. Note that you must processall Resul t Set s returned by a stored procedure
using the St at ement . execut e() and St at enment . get Resul t () methods before
OUT parameters and return status are available.

First, we set up the three parameters to the CallableStatement:

1. Parameter 1 (output only) isthe stored procedure return value

2. Parameter 2 (input only) is the msgno argument to sp_get mnessage

3. Parameter 3 (output only) is the message text return for the message number

String sql = "{ ? = call sp_getnessage(?, ?)}";
Cal | abl eStatenment stnt = conn. prepareCall (sql);

stnt.regi sterQut Paraneter (1, java.sql.Types.|NTECER);
stnt.setlnt(2, 18000); /1 msgno 18000
stnt.regi sterQut Paraneter (3, java.sql.Types. VARCHAR);

We execute the stored procedure and check the return value to seeif the ResultSet is
empty. If it isnot, we use aloop to retrieve and display its contents.

bool ean hasResult Set = stnt.execute();

while (true)
{
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ResultSet rs = stnt.get ResultSet();
i nt updat eCount = stnt.getUpdateCount();

if (rs == null && updateCount == -1) // no nore results
br eak;

if (rs!=null) {
[l Process the ResultSet until it is enpty

while (rs.next()) {
System out.println
("CGet first col by id:" + rs.getString(1l));

} else {
// we have an update count
System out. println("Update count = " +

stnt. get Updat eCount ());

stnt. get MoreResults();

}
Once we finish processing the ResultSet, the OUT parameters and return status are
available.

int retstat = stnt.getint(1);
String msg = stnt.getString(3);

System out.println("sp_getnessage: status =" +
retstat + " nmsg = " + nBQ);
stnt.close();

Disconnecting and Closing Objects

There are occasions on which you will want to call the comni t () method to commit
changes you' ve made to the database before you close the connection.

When autocommit is set to true (the default JDBC transaction mode) each SQL
statement isits own transaction. After we created the Connection for these examples,
however, we set autocommit to false; in this mode, the Connection always has an
implicit transaction associated with it, and any call to ther ol | back() or commi t ()
methods will end the current transaction and start anew one. Calling conmi t () before
cl ose() ensuresthat all of the transactions are completed before closing the
Connection.
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Just as you close Statements, PreparedStatements, and CallableStatements when you
have finished working with them, you should always call thecl ose() method on the
connection as final cleanup in your application, inatry {} block, and you should
catch exceptions and deal with them appropriately. Thefinal two lines of thisexample
include acall to comi t and then acall to cl ose the connection.

conn.comit();
conn. cl ose();

Working with ResultSets from Stored
Procedures

Executing stored procedures may return multiple ResultSets. When you process
ResultSets returned by a stored procedure, using St at ement . execut e() and

St at enent . get Resul t Set () methods, you must process all ResultSets returned
before any of the OUT parameters or the return status codes are available.

Row Caching With WebLogic JDBC

Oracle aso provides array fetching to its clients, and jDriver for Oracle supports this
feature. By default, jDriver for Oraclewill array-fetch up to 100 rowsfromthe DBMS.
This number can be altered via the property webl ogi c. oci . cacheRows.

By using the above methods, a WebL ogic JDBC query for 100 rowswill make only 4
callsfrom the client to WebL ogic, and for only one of those will WebL ogic actually
go al the way to the DBM S for data.

Note: You must turn off RowCaching if any ResultSets will contain Blobs or Clobs.
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Code Example

Here are selected portions of the code used in these examples to give you an overall
idea of structure for a JDBC application. The code example shown hereincludes
retrieving data, displaying metadata, inserting, deleting, and updating data, and stored
procedures and functions. Note the explicit callsto cl ose() for each JDBC-related
object, and note also that we close the Connectionitself inafinal I'y {} block, with
thecall tocl ose() wrappedinatry {} block.

package exanpl es. jdbc. oracl e;
i mport java.sql.*;
i nport java.util.Properties;
i mport webl ogi c. conmon. *;
public class test {

static int i;

Statenment stmt = nul |;

public static void main(String[] argv) ({

try {
Properties props = new Properties();
props. put ("user", "scott");
props. put (" password"”, "tiger");
props. put ("server", "DEMO") ;

Driver nyDriver = (Driver) C ass.forNanme
("webl ogi c. j dbc. oci.Driver").new nstance();

Connection conn =
nyDriver. connect ("j dbc: webl ogi c: oracl e", props);

}
catch (Exception e)
e.printStackTrace();

}
try {
/1 This will inprove performance in Oracle
/1 You |l need an explicit commit() call later

conn. set Aut oCommi t (f al se);
stnt = conn.createStatenent();

stmt.execute("select * fromenp");
ResultSet rs = stnt.getResultSet();
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while (rs.next()) {
Systemout.printin(rs.getString("empid") + " - " +
rs.getString("nane" + " - "+
rs.getString("dept"));
}

Resul t Set Met aData nd = rs. get Met aDat a();

System out. println("Nunber of Colums: " +
nmd. get Col utmCount () ) ;
for (i =1; i <= md.getColumCount(); i++) {
System out . println("Col um Name: " +
nd. get Col utmName(i));

Systemout.printin("Nullable: " +
md. i sNul | abl e(i));

System out. println("Precision: " +
md. get Precision(i));

Systemout.println("Scale: " +

md. get Scal e(i));

System out. println("Size: " +
md. get Col umbDi spl aySi ze(i));

System out . println("Col um Type: " +
nd. get Col umType(i));

System out. println("Colum Type Name: "+
md. get Col umTypeNanme(i));

Systemout.println("");

rs.close();
stm.close();

Statenment stntdrop = conn.createStatenent();

try {stntdrop. execute("drop procedure proc_squarelnt");}
catch (SQLException e) {;}

try {stntdrop.execute("drop procedure func_squarelnt"); }
catch (SQLException e) {;}

try {stntdrop.execute("drop procedure proc_getresults"); }
catch (SQ.Exception e) {;}

st mt drop. cl ose();

// Create a stored procedure

Statenent stntl = conn.createStatenent();

stnt 1. execute

(" CREATE OR REPLACE PROCEDURE proc_squarelnt " +
"(fieldl IN OQUT I NTEGER " +

"field2 QUT INTEGER) IS " +

"BEGA N field2 := fieldl * fieldl;, " +

"fieldl := fieldl * fieldl; " +

"END proc_squarelnt;");
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stntl.close();

Cal | abl eStatenment cstm1l =

conn. prepareCal | ("BEA N proc_squarelnt(?, ?); END");
cstnt 1. regi sterQut Paraneter (2, Types.|NTEGER);
for (i = 0; i < 100; i++) {

cstml.setint(1, i);

cstnt 1. execute();

Systemout.println(i +" " + cstnl.getlnt(1) +

" " + cstml.getint(2));

cstnt 1. cl ose();

I/l Create a stored function

Statenent stnt2 = conn.createStatenent();
st nt 2. execut e

(" CREATE OR REPLACE FUNCTI ON func_squarelnt " +
"(fieldl IN INTEGER) RETURN INTEGER | S " +

"BEG@ N return fieldl * fieldl; END func_squarelnt;");
stnt 2. cl ose();

Cal | abl eStatement cstnm2 =

conn. prepareCal | ("BEG N ? := func_squarelnt(?); END ");
cstnt 2. regi sterQut Paraneter (1, Types.|NTEGER);
for (i =0; i < 100; i++) {

cstm2.setInt(2, i);

cstmt 2. execute();

Systemout.println(i +" " + cstnm2.getlnt(1) +

" "+ cstm2.getint(2));

cstm 2. cl ose();

/1l lInsert 100 records
Systemout.printin("lInserting 100 records...");
String inssgl =
"insert into enp(enpid, nane, dept) values (?, ?, ?2)";
PreparedSt at ement pstnt = conn. prepareSt at enent (i nssql);

for (i =0; i < 100; i++) {
pstm.setint(1, i);
pstm.setString(2, "Person " + i);
pstnt.setlnt(3, i);
pstnt . execute();

pstnt.close();
/1 Update 100 records

System out. println("Updating 100 records...");
String updsqgl =
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"update enp set dept = dept + ? where enpid = ?";
Prepar edStat ement pstmt 2 = conn. prepareSt at enent (updsql ) ;

for (i =0; i < 100; i++) {
pstnt2.setint(1, i);
pstnt2.setlnt(2, i);
pstmt 2. execute();

pstmt 2. close();

/1 Delete 100 records

Systemout.println("Deleting 100 records...");

String delsql = "delete fromenp where enpid = ?;

Prepar edSt at enent pstnt3 = conn. prepar eSt at enent (del sql ) ;

for (i = 0; i < 100; i++) {
pstmt3.setInt(1, i);
pstnt 3. execute();

pstnt 3. cl ose();
conn.comit();

catch (Exception e) {
// Deal with failures appropriately
}
finally {
try {conn.close();}
catch (Exception e) {
/1 Catch and deal with exception
}
}
}
}

For more Oracle code examples, see the examples.jdbc.oracle package
provided with WLS in the samples/examples directory.
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4 Using WebLogic
|Driver for Oracle/XA

In Distributed
Transactions

The following sections describe how to integrate transactions with EJB and RMI
applications that use the WebL ogic jDriver for Oracle/XA and run under BEA
WebL ogic Server.

m Differences Using the WebL ogic jDriver for Oraclein XA versus Non-XA Mode
m  Configuring JDBC XA and Non-XA Resources
m Limitations of the WebL ogic jDriver for Oracle XA

m Implementing Distributed Transactions
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Differences Using the WebLogic jDriver for
Oracle in XA versus Non-XA Mode

Weblogic jDriver for Oracle supports fully the JIDBC 2.0 Optional Package API for
distributed transactions. Applications using the driver in distribution transaction (XA)
mode can use al JDBC 2.0 Core API the same way asin local distribution (non-XA
mode), with the exception of the following:

m  Connections have to be obtained viathe JDBC 2.0 javax.sql.DataSource API,
but not through the deprecated java.sgl.DriverManager or java.sgl.Driver API.

m  When used in Weblogic Server, this means you have to configure a
TxDataSource in order to use it. Refer to "Managing JDBC Connectivity" in the
Administration Guide for instructions about configuring TxDataSource and
Connection Pools.

m  Auto commit isfalse by default. Attempting to enabled autocommit mode by
calling the java.sgl.Connection.setAutoCommit method on the Connection will
throw a SQL Exception.

m Attempting to complete the distributed transaction by calling
java.sgl.Connection.commit or java.sgl.Connection.rollback methods will throw
a SQL Exception.

The reason for the last two differences is because when the WebL ogic jDriver for
Oracle/XA participatesin a distributed transaction, it is the external Transaction
Manager that is demarcating and coordinating the distributed transaction.

For more information, refer to JDBC 2.0 Standard Extension API spec [version 1.0,
dated 98/12/7 Section 7.1 last 2 paragraphs] for more detailed explanation.

Configuring JDBC XA and Non-XA Resources

Y ou use the Administration Console to configure your JDBC resources, as described
in the following sections.
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Limitations of the WebLogic jDriver for Oracle XA

JDBC/XA Resources

To alow XA JDBC driversto participate in distributed transactions, configure the
JDBC connection pool as follows:

m  Specify the Dri ver Name property as the name of the class supporting the
j avax. sql . XADat aSour ce interface.

m  Ensure that the database properties are specified. For more information on data
source properties for the WebL ogic jDriver for Oracle, see the Administration
Guide. For information on data source properties for third-party drivers, see the
vendor’s documentation.

See the Administration Console Online Hel p on the IDBC Connection Pools panel for
procedures and attribute definitions.

Non-XA JDBC Resources

To support non-XA JDBC resources:

m  Select theenabl eTwoPhaseCommi t database property when configuring a
JDBC Tx Data Source. For more information on this property, see the
Administration Guide.

Limitations of the WebLogic jDriver for
Oracle XA

Weblogic jDriver for Oraclein XA mode does not support the following:

m  Mixing local and global transactions. Thisthrows a SQLException if an SQL
operation is attempted with no global transaction.

m  Keeping result sets open across multiple remote calls into the same method, or
across a call to another remote object. This action closes al result setsimplicitly
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whenever the XA resourceis delisted. Thislimitation is dueto abug in Oracle
8.1.6 OCI client libraries when used with XA.

m Peforming DDL operations (e.g. create/drop table, stored procedures etc). If you
want to perform DDL operations, you need to define two different connection
pools asfollows:

e Onenon-XA connection pool that can be used for DDL operations.

e One XA connection pool that can be used for DML operations in distributed
transactions.

Implementing Distributed Transactions

Thistopic includes the following sections:
m Importing Packages
m  Finding the Data Source via JNDI

m  Performing a Distributed Transaction

Importing Packages

Listing 4-1 shows the packages that the application imports. In particular, note that:

m Thejava.sqgl.* andj avax. sql . * packages are required for database
operations.

m Thej avax. nam ng. * packageis required for performing a INDI lookup on the
pool name, which is passed in as a command-line parameter upon server startup.
The pool name must be registered on that server group.
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Listing4-1 Importing Required Packages

i mport java.sql.*;
i mport javax.sql.*;
i mport javax. naning. *;

Finding the Data Source via JNDI
Listing 4-2 shows finding the data source via JINDI.

Listing4-2 Finding the Data Sour ce via JNDI

static DataSource pool ;

public void get_connpool (String pool _nane)
throws Exception

{
try {
j avax. nam ng. Context ctx = new | nitial Context();
pool = (DataSource)ctx.|ookup("jdbc/" + pool _nane);
}
catch (javax. nam ng. Nam ngExcepti on ex){
TP. userl og(" Coul dn’t obtain JDBC connection pool: " +
pool _nane);
t hr ow ex;
}
}

}

Performing a Distributed Transaction

Listing 4-3 shows a distributed transaction involving two database connections and
implemented as a business method within a session bean.
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Listing4-3 Performinga Distributed Transaction

public class nmyEJB inplenments SessionBean {
EJBCont ext ej bCont ext;

public void nyMethod(...) {
javax, transaction. User Transacti on usertx;
j avax. sql . Dat aSour ce dat al;
j avax. sql . Dat aSour ce dat a2;
j ava. sgl . Connecti on connl;
java. sqgl . Connecti on conn2;
java. sql . Statement stat1;
java. sqgl . Stat ement st at 2;

Initial Context initCtx = new Initial Context();

11

/1 Initialize a user transaction object.
/1

usertx = ej bContext.getUserTransaction();

/] Start a new user transaction.
usertx. begin();

/1 Establish a connection with the first database
/1 and prepare it for handling a transaction.
datal = (javax. sgl . Dat aSource)

initCx. | ookup(“java: conp/ env/j dbc/ Dat aBasel”) ;
connl = datal. get Connection();

statl = connl. get Statenment();

/1 Establish a connection with the second dat abase
/1 and prepare it for handling a transaction.
data2 = (j avax. sql . Dat aSource)

initCx. | ookup(“java: conp/ env/j dbc/ Dat aBase2”) ;
conn2 = datal. get Connection();

stat2 = conn2.get Statenment();

// Update both connl and conn2. The EJB Contai ner
/lautomatically enlists the participating resources.
stat 1. executeQuery(...);

stat 1. execut eUpdat e(. . .
stat 2. executeQuery(...)
st at 2. execut eUpdat e(. . .
stat 1. execut eUpdat e(. . .
st at 2. execut eUpdat e(. . .

)
);
)
)
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/I Conmt the transaction (apply the changes to the
[/ participating databases).
usertx.comit ();

// Rel ease all connections and statenents.
stat 1. cl ose();
stat 2. cl ose();
connl. cl ose();
conn2. cl ose();
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CHAPTER

5

Advanced Oracle
Features

This section presents advanced Oracle features:
m  Allowing Mixed Case Metadata

m Data Types

m  WebL ogic Server and Oracle sNUMBER Column
m Using Oracle Long Raw Data Types

m  Waiting on Oracle Resources

m  Support for IDBC Extended SQL

m  Overview of IDBC 2.0 for Oracle

m  Configuration Required to Support JDBC 2.0
m BLOBsand CLOBs

m Character and ASCII Streams

m New Date Methods
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Allowing Mixed Case Metadata

WebL ogic Server supports the setting of the al | owM xedCaseMet aDat a property.
When set to the boolean t r ue, this property sets up the Connection such that mixed
caseisused in callsto DatabaseM etaData methods. If this property isset to f al se,
Oracle defaults to UPPERCASE for database metadata.

The following sample code shows how to set up the properties to include this feature:

Properties props = new Properties();

props. put ("user", "scott");
props. put ("password”, "tiger"):
props. put ("server”, "DEMD') ;

props. put ("al | owM xedCaseMet aData", "true");

Driver nyDriver = (Driver)
Cl ass. for. Name(webl ogi c. j dbc. oci . Dri ver). newl nstance();

Connecti on conn =
nyDri ver. connect ("j dbc: webl ogi c: oracl e", props);

If you do not set this property, WebL ogic Server defaults to the Oracle default, and
UPPERCASE is used for database metadata.

Data Types

The following table shows the recommended mapping between Oracle data types and
Javatypes. Thereare additional possibilitiesfor representing Oracledatatypesin Java.
If the get Qbj ect () method is called when result sets are being processed, it returns
the default Java data type for the Oracle column being queried.
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Figure5-1 Oracle Types Mapped to WebL ogic Server

Oracle WebL ogic Server

Var char String

Nunber Ti nyi nt

Nurber Smal | i nt

Nunber I nt eger

Nunber Long

Nurber Fl oat

Nurber Nurreri c

Nurber Doubl e

Long Longvar char

Rowl D String

Dat e Ti nest anp

Raw (var) Binary

Long raw Longvar bi nary

Char (var) Char

Bool ean* Nurmber OR
Var char

M.S | abel String

Bl ob Bl ob

C ob C ob

* Note that when Pr epar edSt at ement . set Bool ean() iscalled, it convertsa
VARCHAR typeto 1 or 0 (string), and it converts a NUVBER type to 1 or 0 (number).
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WebLogic Server and Oracle’s NUMBER

Column

Oracle provides a column type called NUMBER, which can be optionally specified with
aprecision and ascale, inthe formsNUVBER( P) and NUMBER( P, S) . Eveninthesimple
unqualified NUMBER form, this column can hold all number types from small integer
values to very large floating point numbers, with high precision.

WebL ogic Server reliably converts the values in a column to the Java type requested
when aWebL ogic Server application asksfor avaue from such a column. Of course,
if avalue of 123.456 is asked for with get I nt () , the value will be rounded.

Themethod get Obj ect () , however, posesalittlemore complexity. WebL ogic Server
guarantees to return a Java object which will represent any value in a NUVBER column
with no lossin precision. This meansthat avalue of 1 can bereturnedinan| nt eger,
but avalue like 123434567890.123456789 can only bereturned in a Bi gDeci nal .

Thereisno metadatafrom Oracle to report the maximum precision of thevaluesin the
column, so WebL ogic Server must decide what sort of object to return based on each
value. This means that one ResultSet may return multiple Java types from

get Qbj ect () foragiven NUMBER column. A table full of integer values may al be
returned as | nt eger from get Qbj ect (), whereas atable of floating point
measurements may be returned primarily as Doubl e, with somel nt eger if any value
happens to be something like “123.00". Oracle does not provide any information to
distinguish between a NUMBER value of “1” and a NUMBER of “1.0000000000".

Thereis some more reliable behavior with qualified NUMBER columns, that is, those
defined with a specific precision. Oracle's metadata provides these parameters to the
driver so WebL ogic Server will always return a Java object appropriate for the given
precision and scale, regardless of the values in the table.

Column Definition Returned by getObject()
NUMBER( P <= 9) I nt eger

NUMBER( P <= 18) Long

NUVBER(P = 19) Bi gDeci mal
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NUMBER(P <=16, S 0) Doubl e

NUMBER(P = 17, S 0) Bi gDeci mal

Using Oracle Long Raw Data Types

Therearetwo propertiesavailablefor use with WebL ogic Server in support of Oracle’s
chunking of Blabs, Clobs, Long, and Long raw data types. Although Blob and Clob
datatypes are only supported with Oracle Version 8 and JDBC 2.0, these properties
also apply to Oracle’ sLong raw datatype, which isavailablein Oracle Version 7.

Waiting on Oracle Resources

Note: Thewai t OnResour ces() method is not supported for use with the Oracle 8
API.

The WebL ogic Server driver supports Oracle’ soopt () C functionality, which allows
aclient towait until resourcesbecome available. The Oracle C function sets optionsin
casesin which requested resources are not available, such as whether to wait for locks.

A developer can specify whether aclient will wait for DBM S resources, or will receive
an immediate exception. The following code is an excerpt from a sample code file
(exanpl es/ j dbc/ or acl e/ wai t on. j ava):

java.util.Properties props = new java.util.Properties();

props. put ("user", "scott");
props. put ("password", "tiger");
props. put ("server", “myserver");

Driver nyDriver = (Driver)
Cl ass. f or Name("webl ogi c. j dbc. oci . Driver"). newl nstance();

/'l You nust cast the Connection as a webl ogic.jdbc.oci.Connection
/1l to take advantage of this extension
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Connection conn =(webl ogi c. j dbc. oci . Connecti on)
myDriver.connect ("j dbc: webl ogi c: oracl e", props);

/1 After constructing the Connection object, imediately call
/1 the waitOnResources nethod

conn. wai t OnResour ces(true);

Use of this method can cause several error return codes to be generated while the
software waits for internal resources that are locked for short durations.

To take advantage of this feature, you must do the following:
1. Cast your Connection object as awebl ogi c. j dbc. oci . Connect i on.
2. Call thewai t OnResour ces() method.

Thisfunctionality is described in section 4-97 of The OCI Functions for C.

Autocommit

The default transaction mode for JDBC WebL ogic Server assumes autocommit to be
true. Y ou can improve the performance of your programs by setting autocommit to
false, after creating a Connection object, with the following statement:

Connection. set Aut oCommit (fal se);

Transaction Isolation Levels

WebL ogic Server supports the following transaction isolation levels:
m SET TRANSACTI ON | SOLATI ON LEVEL READ COMM TTED
m SET TRANSACTI ON | SOLATI ON LEVEL SERI ALI ZABLE

The Oracle DBMS supports only these two isolation levels. Unlike other JIDBC
drivers, WebL ogic Server throws an exception if you try to use an isolation level that
is unsupported. Some drivers silently ignore attempts to set an unsupported isolation
level.

The READ_UNCOWMM TTED transaction isolation level is not supported.
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Codeset Support

JDBC and the WebL ogic Server driver handle character stringsin Java as Unicode
strings. Because the Oracle DBM S uses a different codeset, the driver must convert
character strings from Unicode to the codeset used by Oracle. The WebL ogic Server
examines the value stored in the Oracle environment variable NLS_LANG and select a
codeset for the JDK to use for the conversion, using the mapping shown in the table
called "NLA_Lang Settings Mapped to JDB CodeSets," shown later in this section. If
the NLS_LANGvariableisnot set, or if it is set to a codeset not recognized by the JDK,
the driver cannot determine the correct codeset. (For information about the correct
syntax for setting NLS_LANG, see your Oracle docuementation.)

If you are converting codesets, you should pass the following property to the
WebL ogic Server with the Dri ver . connect () method when you establish the
connection in your code:

props. put (“webl ogi c. oci . m n_bi nd_si ze”, 660);

This property defines the minimum size of buffers to be bound. The default is 2000
bytes, which is also the maximum value. If you are converting codesets, you should
use this property to reduce the bind size to a maximum of 660, one-third of the
maximum 2000 bytes, since Oracle codeset conversion triples the buffer to allow for
expansion.

WebL ogic Server provides away to set the codeset from within your Java code. By
setting a connection property, webl ogi c. codeset , you can override the value stored
inthe NLS_LANG environment variable. For example, to use the cp932 codeset, create
a Properties object and set the webl ogi c. codeset property before calling

Driver. connect (), asshown inthe following example:

java.util.Properties props = new java.util.Properties();
props. put ("webl ogi c. codeset”, "cp932");

props. put ("user", "scott");

props. put ("password”, "tiger");

String connectUrl = "jdbc:webl ogic:oracle";

Driver nmyDriver = (Driver)
O ass. for Nane("webl ogi c.jdbc.oci.Driver"). newl nstance();

Connecti on conn =
myDri ver. connect (connectUrl, props);
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Codeset support can vary with different VMs. Check the documentation for the JDK
you are using to determine whether a particular codeset is supported.

Table5-1 NLS LANG Settings Mapped to JDK Codesets

NLS LANG JDK codeset
us7ascii ASCI |
jalé6sjis SJIS
us8pc437 Cp437
we8ebcdi c37 Cpl1046
we8ebcdi ¢500 Cp500
we8pc850 Cp850

we8i s08859p1 | SC8859_1
ee8i s08859p2 | SC8859_2
se8i s08859p3 | SC8859_3
nee8i so8859p4 | SC8859_4
cl 8i s08859p5 | SC8859_5
ar 8i so8859p6 | SC8859_6
el 8i s08859p7 | SC8859_7

i W8i s08859p8 | SOB859 8
we8i so8859p9 | SC8859_9
ne8i so8859p10 | SC8859_10
ru8pc866 Cp866
ee8pc852 Cp852
ru8pc855 Cp855
tr8pc857 Cp857

cl 8maccyrillic MacCyrillic
we8pc860 Cp860

i s8pc861 Cp861
ee8msw n1250 Cpl1250

cl 8nswi n1251 Cpl251

el 8mswi n1253 Cp1253
n8pc865 Cp865
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ee8macce MacCent r al Eur ope
ee8maccroati an MacCroati an
tr8mact ur ki sh MacTur ki sh
i s8maci cel andi ¢ | Macl cel and
el 8macgr eek MacGr eek
we8macr oman8 Mac Roman

t h8nact hai Mac Thai

el 8pc737 Cp737

I t8pc772 Cp772
It8pc774 Cp774
cdn8pc863 Cp863

j al6euc EUC JP
kol6ksc5601 EUC_KR

zht 16bi g5 Bi g5

al 24utffss UTF8

utf8 UTF8

WebL ogic Server supports Oracle array fetches. When called for the first time,

Support for Oracle Array Fetches

Resul t Set . next () retrievesan array of rows (rather than a single row) and stores it
in memory. Eachtimethat next () iscalled subsequently, it readsarow from the rows
inmemory until they areexhausted, and only then will next () go back to the database.

You set aproperty (j ava. util . Property) to control the size of the array fetch. The

property iswebl ogi c. oci .

cacheRows; it is set by default to 100. Here's an example

of setting this property to 300, which meansthat callsto next () only hit the database

once for each 300 rows retrieved by the client.

Properties props = new Properties();

props. put ("user", "scott");
props. put ("password", "tiger");
props. put ("server", "DEMD') ;
props. put ("webl ogi c. oci . cacheRows", "300");
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Driver myDriver = (Driver)
Cl ass. f or Nane("webl ogi c. j dbc. oci . Driver").new nstance();

Connecti on conn = myDriver.connect ("j dbc: webl ogi c: oracl e", props);

Y ou can improve client performance and lower the load on the database server by
taking advantage of this JDBC extension. Caching rows in the client, however,
requires client resources. Y ou should tune your application for the best balance
between performance and client resources, depending upon your network
configuration and your application.

If any columnsin aSELECT are of type LONG, the cache size will be temporarily
reset to one (1) for the ResultSet associated with that select statement.

Using Stored Procedures

This section describes variations in the implementation of stored proceduresthat are
specific to Oracle.

m Binding a Parameter to an Oracle Cursor

m  Notes on Using CallableStatement

Binding a Parameter to an Oracle Cursor

WebL ogic has created an extension to JDBC

(webl ogi c. j dbc. oci . Cal | abl eSt at ement ) that allowsyou to bind aparameter for
astored procedure to an Oracle cursor. Y ou can create a JDBC ResultSet object with
the results of the stored procedure. This alows you to return multiple ResultSetsin an
organized way. The ResultSets are determined at run time in the stored procedure.

Here is an example. First define the stored procedures as follows:

create or replace package

curs_types as

type EnmpCur Type is REF CURSOR RETURN enp%rOMYPE;
end curs_types;

/

create or replace procedure

single_cursor(cursl IN QUT curs_types. EmpCur Type,
ctype in nunber) AS BEG N
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if ctype = 1 then

OPEN cursl FOR SELECT * FROM enp;
elsif ctype = 2 then

OPEN cursl FOR SELECT * FROM enp where sal 2000;
elsif ctype = 3 then

OPEN cursl FOR SELECT * FROM enp where deptno = 20;
end if;

END si ngl e_cursor;

/

create or replace procedure
mul ti _cursor(cursl I N OUT curs_types. EmpCur Type,

curs2 I N OUT curs_types. EnpCur Type,
curs3 I N OQUT curs_types. EmpCur Type) AS

BEG N

OPEN cursl FOR SELECT * FROM enp;
OPEN curs2 FOR SELECT * FROM enp where sal 2000;
OPEN curs3 FOR SELECT * FROM enp where deptno = 20;

END mul ti _cursor;

/

In your Java code, you'll construct Cal | abl eSt at ement s with the stored procedures
and register the output parameter as datatypej ava. sql . Types. OTHER. When you
retrieve the datainto a ResultSet, use the output parameter index as an argument for
the get Resul t Set () method.

webl ogi c. j dbc. oci . Cal | abl eStat ement cstnmt =
(webl ogi c. j dbc. oci . Cal | abl eSt at ement) conn. prepareCal | (
"BEG N OPEN ? " +
"FOR select * fromenp; END;");
cstnt.registerQutParaneter(1l, java.sql.Types. OTHER);

cstm . execute();

ResultSet rs = cstnt.getResultSet(1);
printResultSet(rs);

rs.close();

cstnt.close();

webl ogi c. j dbc. oci . Cal | abl eStatenment cstnt2 =
(webl ogi c. j dbc. oci . Cal | abl eSt at emrent ) conn. prepareCal | (
"BEGA N single_cursor(?, ?); END,");
cstnt2.registerQutParanmeter (1, java.sql.Types. OTHER);

cstm2.setInt(2, 1);

cstnt2. execute();

rs = cstm 2. getResul tSet(1);
printResul tSet(rs);

cstm2.setInt(2, 2);
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cstnt 2. execute();
rs = cstnt2. getResultSet(1);}
printResultSet(rs);

cstnt2.setInt(2, 3);

cstnt 2. execute();

rs = cstnt 2. getResultSet(1);
printResultSet(rs);

cstm 2. close();

webl ogi c.j dbc. oci. Cal | abl eSt at enent cstnt3 =
(webl ogi c. j dbc. oci . Cal | abl eSt at ement ) conn. prepareCal | (
"BEA N mul ti_cursor(?, ?, ?); END");
cstmt 3. regi sterQut Paraneter (1, java.sql.Types. OTHER);
cstmt 3. regi sterQut Paraneter (2, java.sql.Types. OTHER);
cstnt3.regi sterQutParaneter (3, java.sql.Types. OTHER);

cstnt 3. execute();
ResultSet rsl

Result Set rs2
Resul t Set rs3

cstnt 3. get Resul t Set (1) ;
cstnt 3. get Resul t Set (2);
cstnt 3. get Resul t Set (3);

For the full code for this example, including the pri nt Resul t Set () method, see the
examplesin the sanpl es/ exanpl es/ j dbc/ or acl e/ directory.

Note that the default size of an Oracle stored procedure string is 256K.

Notes on Using CallableStatement

The default length of a string bound to an OUTPUT parameter of a CallableStatement
is 128 characters. If the value you assign to the bound parameter exceeds that length,
you'll get the following error:

ORA- 6502: val ue or nuneric error

Y ou can adjust the length of the value of the bound parameter by passing an explicit
length with the scale argument to the

Cal | abl eSt at ement . r egi st er Qut put Par anet er () method. Hereis a code
example that binds a VARCHAR that will never be larger than 256 characters:

Cal | abl eSt at ement cstm =
conn. prepareCal | ("BEA N testproc(?); END;");

cstnt.registerQutputParameter (1, Types. VARCHAR, 256);
cstnt. execute();
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Systemout.println(cstm.getString());
cstm.close();

DatabaseMetaData Methods

This section describes some variations in the implementation of DatabaseM etaData
methods that are specific to Oracle:

m Asageneral rule, the String catalog argument isignored in all
Dat abaseMet aDat a methods.

m Inthe Dat abaseMet aDat a.get Pr ocedur eCol unms() method:
e The String catalog argument isignored.

e The String schemaPattern argument accepts only exact matches (no pattern
matching).

e The String procedureNamePattern argument accepts only exact matches (no
pattern matching).

e The String columnNamePattern argument is ignored.

Support for JDBC Extended SQL

The JavaSoft JDBC specification includes SQL Extensions, also called SQL Escape
Syntax. All WebL ogic jDriverssupport Extended SQL . Extended SQL providesaccess
to common SQL extensionsin away that is portable between DBM Ss.

For example, thefunction to extract the day namefrom adateis not defined by the SQL
standards. For Oracle, the SQL is:

sel ect to_char(date_columm, 'DAY') fromtable_w th_dates
The equivalent function for Sybase and Microsoft SQL Server is:
sel ect datename(dw, date_columm) fromtable wi th_dates

Using Extended SQL, you can retrieve the day name for both DBM Ss as follows:
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sel ect {fn daynane(date_colum)} fromtable wi th_dates
Here's an example that demonstrates several features of Extended SQL :

String query =

"-- This SQ includes comments and " +
"JDBC extended SQ syntax.\n" +

"select into date_table values( \n" +

{fn now)}, -- current time \n" +
{d " 1997-05-24'}, -- a date \n" +
{t *10:30:29 1}, -- atinme \n" +
{ts '1997-05-24 10:30:29.123'}, -- a timestanp\n" +

"{string data with { or } will not be altered}’'\n" +
"-- Also note that you can safely include" +
" { and } in coments or\n" +
"-- string data.";
Statenent stnt = conn.createStatenent();
st nt . execut eUpdat e( query);

Extended SQL isdelimited with curly braces (“{}") to differentiate it from common
SQL. Comments are preceded by two hyphens, and are ended by a new line (“\ n”).
The entire Extended SQL sequence, including comments, SQL, and Extended SQL, is
placed within double quotes and passed to the execut e() method of a St at enent
object. Here is Extended SQL used as part of aCal | abl eSt at enent :

Cal | abl eSt at ement cstnt =
conn. prepareCal | ("{ ? = call func_squarelnt(?)}");

This example shows that you can nest extended SQL expressions:
sel ect {fn daynanme({fn now()})}

Y ou can retrievelists of supported Extended SQL functionsfrom aDatabaseM etaData
object. This example shows how to list al the functions a JDBC driver supports:

Dat abaseMet aData nd = conn. get Met aDat a() ;
System out. println("Numeric functions: "+
md. get Nurrer i cFunctions());
System out.println("\nString functions: "+
md. get St ri ngFunctions());
System out. println("\nTime/date functions: " +
nmd. get Ti meDat eFunctions());
System out. println("\nSystem functions: "+
md. get Syst enfFunctions());
conn. cl ose();
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Overview of JDBC 2.0 for Oracle

The following JDBC 2.0 features are implemented in WebL ogic jDriver for Oracle:

m BLOBs (Binary Large Objects)—WebL ogic Server can now handle this Oracle
datatype.

m CLOBs (Character Large Objects)—WebL ogic Server can now handle this
Oracle data type.

m Character Streams for both ASCII and Unicode characters—A better way to
handle characters streams, as streams of characters instead of as byte arrays.

m Batch Updates—You can now send multiple statements to the database as a
single unit.

These features have been added to the existing JDBC functionality previously
available in the WebL ogic Server. All of your existing code for previous drivers will
work with the new WebL ogic jDriver for Oracle.

Configuration Required to Support JDBC 2.0

Since WebL ogic Server Version 6 runs on JDK 1.3, this provides the Java 2
environment required by JDBC 2.0. For a complete list of supported configurations,
see the WebL ogic Platform support page.

BLOBs and CLOBs

The BLOB (Binary Large Object) and CLOB (Character Large Object) data types
were made available with the release of Oracle version 8. The JDBC 2.0 specification
and WebL ogic Server also support these data types. This section containsinformation
about using these data types.
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Note: Please be aware of thislimitation. Y ou cannot use BLOBs and CLOBs when
using the RMI driver in conjunction with the WebL ogic jDriver for Oracle.
BLOB/CLOB'sare not serializable and therefore not supported with the JIDBC
RMI Driver used with WebL ogic 6.0.

Transaction Boundaries

BLOBs

BLOBsand CLOBs in Oracle behave differently than other datatypesin regardsto
transactional boundaries (statements issued before an SQL commit or rollback
statement). in that aBLOB or CLOB will be comeinactive as soon as atransaction is
committed. If AutoCommit is set to TRUE, the transaction will be automatically
committed after each command issued on the connection, including SELECT
statements. For this reason you will need to set AutoCommit to false if you need to
have aBLOB or CLOB available across multiple SQL statements. Y ou will then need
to manually commit (or rollback) the transactions at the appropriate time. To set
AutoCommit to false, enter the following command:

conn. set AutoCommi t (fal se); // where conn is your connection object

The BLOB datatype, available with Oracle version 8, allows you to store and retrieve
large binary objects in an Oracle table. Although BLOBs are defined as part of the
JDBC 2.0 specification, the specification does not provide methods to update BLOB
columnsin atable. The BEA WebL ogic implementation of BLOBS, however, does
provide this functionality by means of an extension to JDBC 2.0.

Connection Properties

webl obi c. oci . sel ect Bl obChunkSi ze
This property sets the size of an internal buffer used for sending bytes or
charactersto an /O stream. When the Chunk size is reached, the driver will
perform an implicit f | ush() operation, which will cause the datato be sent
to the DBMS.

Explicitly setting this value can be useful in controlling memory usage on the
client.
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webl ogi

Import Statements

If the value of this property isnot explicitly set, adefault value of 65534 will
be used.

Set this property by passing it to the Connection object as a property. For
example, thiscodefragment setswebl obi c. oci . sel ect Bl obChunkSi ze to
1200:

Properties props = new Properties();

props. put ("user", "scott");
props. put ("password", "tiger");
props. put ("server", "DEMD'") ;

props. put ("webl obi c. oci . sel ect Bl obChunkSi ze", "1200") ;

Driver nyDriver = (Driver)
O ass. for Nane("webl ogi c. jdbc.oci.Driver"). newl nstance();

Connecti on conn =
driver. connect ("j dbc: webl ogi c: oracl e: myServer", props);

c.oci.insertBl obChunkSi ze
This property specifies the buffer size (in bytes) of input streams used
internally by the driver.

Set this property to a positive integer to insert Blobs into an Oracle DBM S
with the Blob chunking feature. By default, this property is set to zero (0),
which means that BLOB chunking is turned off.

To usethe BLOB functionality described in this section, import the following classes
in your client code;

i mport
i mport
i mport
i mport

java.sgl .*;
java.util.*;

java.io.*;

webl ogi c. j dbc. common. *;

Initializing a BLOB Field

Whenyou first insert arow containing aBL OB datatype, you must insert the row with
an “empty” BLOB before the field can be updated with rea data. Y ou can insert an
empty BLOB with the Oracle EMPTY_BLOB() function.

ToinitializeaBLOB field:
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1
2.

Create atable with one or more columns defined as a BLOB data type.

Insert a new row with an empty BLOB column, using the Oracle EMPTY_BLOB( )
function:

stnt . execute("I NSERT into nyTabl e values (1, EMPTY_BLOB()");
Obtain a“handle” to the BLOB column:

java.sql.Blob nyBlob = null;

Statenment stnt2 = conn.createStatenent();

stnt 2. execut e(" SELECT nyBl obCol um from nyTabl e
where pk = 1 for update");

ResultSet rs = stnmt2.getResultSet();

rs.next() {
nmyBl ob = rs. get Bl ob(" nyBl obCol urm™") ;
/1 do something with the BLOB

}

You can now write data to the BLOB. Continue with the next section, Writing
Binary Datato a BLOB.

Writing Binary Data to a BLOB
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To write binary datato a BLOB column:

1.

Obtain ahandle to the BLOB field as described above, in Initializing aBLOB
Field, step 3.

Create a | nputStream object containing the binary data.

java.io.lnputStreamis = // create your input stream

Create an output stream to which you write your BLOB data. Note that you must
cast your BLOB object to webl ogi c. j dbc. conmon. Or acl eBl ob.

java.io. Qutput Stream os =
((webl ogi c. j dbc. common. Or acl eBl ob)
myBl ob) . get Bi nar yQut put Strean() ;

Write the input stream containing your binary data to the output stream. The
write operation is finalized when you call the f | ush() method on the
Qut put St r eamobject.

byte[] inBytes = new byte[65534]; // see note bel ow
int nunBytes = is.read(inBytes);
while (numBytes > 0) {

os.wite(inBytes, 0, nunBytes);
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nunBytes = is.read(inBytes);

}
os. flush();

Note: Thevaue[ 65534] in the above code presumes that you have not set the
webl ogi c. oci . sel ect . Bl obChunkSi ze property whose default is
65534. If you have set this property, setting the byte[] value to match the
vaue set inthewebl ogi c. oci . sel ect . Bl obChunkSi ze property
will provide the most efficient handling of the data. For more information
about this property, see Connection Properties on page 16.

5. Clean up:

os. cl ose();
pstnt.cl ose();
conn. cl ose();

Writing a BLOB Object

Writing aBL OB object to atableis performed with Prepared Statements. For example,
to write the nyBI ob object to the table myQt her Tabl e:

Prepar edSt at ement pstnt = conn. prepar edSt at enent (
"UPDATE nmyQt her Tabl e SET nyQ her Bl obCol um = ? WHERE id = 12");

pstnt.setBl ob(1, mnyBl ob);

Reading BLOB Data

When you retrieve aBL OB column with the get Bl ob() method and then use a
Resul t Set from a SQL SELECT statement, only a pointer to the BLOB datais
returned; the binary datais not actually transferred to the client until the

get Bi naryStrean() method is called and the datais read into the stream object.

Toread BLOB datafrom an Oracle table:
1. Execute aSELECT statement:
st 2. execut e( " SELECT nyBl obCol um from nyTabl e");

2. Usetheresults from the SELECT statement.

int STREAM SI ZE = 10;
byte[] r = new byt e[ STREAM SI ZF] ;

ResultSet rs = stnt2. getResultSet();
java.sql.Blob myBlob = null;
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while (rs.next) {
myBl ob = rs. get Bl ob(" nyBl obCol um");

java.io.lnputStreamreadis = nmyBl ob. getBi naryStrean();

for (int i=0 ; i < STREAM SIZE ; i++) {
r[i] = (byte) readis.read();
Systemout.println("output [" + 1 + "] =" +7r[i]);
}
3. Cleanup:
rs.close();

stnt 2. cl ose();

Note: Youcanalsouseacal | abl eSt at enent to generate aResul t Set . This
Resul t Set can then be used as shown above. See your JDK documentation
under j ava. sqgl . Cal | abl eSt at nent for details.

Other Methods
The following methods of the j ava. sql . Bl ob interface are also implemented in the
WebL ogic Server JDBC 2.0 driver. For details, see your JDK documentation:
m getBinaryStream)
m getBytes()
® | ength()

The posi ti on() method is nhot implemented.

CLOBs

The CLOB datatype, available with Oracle version 8, enables storage of large
character stringsin an Oracletable. Since the IDBC 2.0 specification does not include
functionality to directly update CLOB columns, BEA has implemented the methods
get Asci i Qut put Strean() (for ASCII data) and get Char act er Qut put St r eant()
(for Unicode data) to insert or update a CLOB.
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Codeset Support

Depending on which version of the Oracle Server and client you are using you may
need to set one of the following properties by passing them to the Connection object
when you establish your connection the DBM S in your Java client code.

webl ogi c. codeset
This property allows you to set a codeset from within your Java code. This codeset
overrides the value of any codeset specified with the Oracle environment variable
NLS_LANG.

webl ogi c. oci . ncodeset
This property sets the National codeset used by the Oracle server. This codeset
overrides the value of any codeset specified with the Oracle environment variable
NLS_NCHAR.

webl ogi c. oci . codeset _wi dth

This property tells the WebL ogic Server which type you are using. Note the

following restrictions on codeset use:
Oracle Version 8.0.5: only fixed width character sets are supported
OracleVersion 8.1.5 and | ater: character sets may be either fixed or
variable width.

Possible Values:
0 for variable-width codesets
1 for fixed-width codesets (1 isisthe default value)
2 or 3 for the width, in bytes, of the codeset

webl ogi c. oci . ncodeset _wi dth

If you are using one of Oracle’s National codesets, specify the width of that

codeset with this property. Note the following restrictions on codeset use:
Oracle Version 8.0.5: only fixed width character sets are supported
OracleVersion 8.1.5 and | ater: character sets may be either fixed or
variable width.

Possible Values:
0 for variable-width codesets
1 for fixed-width codesets (1 is the default value)
2 or 3 for the width, in bytes, of the codeset

webl ogi c. oci . use_cl ob_uni code_i o
When using CLOBS in conjunction with a character set on the Oracle server
(this applies to Client version 8.1.5 only), WebL ogic Server converts the
characters from Unicode to the character set in use by the database. The
Oracle server then converts this data back into Unicode. This obvious
inefficiency can be avoided by setting this property to true, in which case all
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communication will be made in Unicode, preventing unnecessary and
expensive character set translationsfrom occurring. The default valuefor this
property isf al se.

Initializing a CLOB Field

When youfirst insert arow containing aCL OB datatype, you must insert therow with
an “empty” CLOB before the field can be updated with real data. Y ou can insert an
empty CLOB with the Oracle EMPTY_CLOB() function.

Toinitialize aCLOB column:

1
2.

Create atable with one or more columns defined as a CLOB data type.

Insert a new row with an empty CLOB column, using the Oracle EMPTY_CLOB()
function:

stnt.execute("I NSERT into nyTable VALUES (1, EMPTY_CLOB()");

Obtain an object for the CLOB column:

java.sqgl.Cdob nmydob = null;

Statenment stnt2 = conn.createStatenent();

stnt 2. execut e(" SELECT nmyd obCol umm from nyTabl e
where pk = 1 for update");

Result Set rs = stm 2. getResul t Set ();

while (rs.next) {
myCl ob = rs.getd ob("nyd obCol utm");

}

You can now write character data to the CLOB. If your dataisin the ASCII
format, Continue with the next section, Writing ASCII Datato a CLOB. If your
character dataisin Unicode format, see Writing Unicode Datato a CLOB

Writing ASCII Data to a CLOB
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To write ASCII character data to a CLOB column:

1.

Obtain a“handle” to the CLOB as described above, in Initializing a CLOB Field,
step 3.

Create an object containing the character data:

String s = // sone ASCI| data
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3. Create an ASCII output stream to which you write your CLOB characters. Note
that you must cast your CLOB object to webl ogi c. j dbc. cormon. Or acl el ob.

java.io.QutputStreamos =
((webl ogi c. j dbc. common. Or acl ed ob)
nmycl ob) . get Asci i Qut put St rean();

4. Write the input stream containing your ASCI| data to the output stream. The
write operation is finalized when you call thef | ush() method on the
Qut put St r eamobject.

byte[] b = s.getBytes("ASC I");

os.wite(b);
os. flush();

5. Clean up:

os. cl ose();
pstnt.cl ose();
conn. cl ose();

Writing Unicode Data to a CLOB

To write Unicode character datato a CLOB column:

1. Obtaina“handle” to the CLOB as described earlier, in step 3 of “Initializing a
CLOB Field.”
2. Create an object containing the character data:

String s = // sone Unicode character data
3. Create acharacter output stream to which you write your CLOB characters. Note
that you must cast your CLOB object to webl ogi c. j dbc. conmon. Or acl ed ob.

java.io. Witer w =
((webl ogi c. j dbc. common. Or acl ed ob)
nycl ob) . get Char act er Qut put Strean() ;

4. Write the input stream containing your ASCI| data to the output stream. The
write operation is finalized when you call thef | ush() method on the
Qut put St r eamobject.

char[] b = s.toCharArray(); // converts 's’ to a character array

w.write(b);
wr. flush();
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5. Clean up:

wr. cl ose();
pstnt.close();
conn. cl ose();

Writing CLOB Objects

Writing aCL OB object to atableis performed with Prepared Statements. For example,
to write the nyCl ob object to the table myQt her Tabl e:

PreparedSt at ement pstnt = conn. preparedSt at enent (
"UPDATE nmyQt her Tabl e SET nyQt her d obCol um = ? WHERE id = 12");

pstnt.setC ob(1, nyd ob);

Reading CLOB Data

When a CLOB column isretrieved using aresult set from a SQL SELECT statement,
only a pointer to the CLOB datais returned; the actual datais not transferred to the
client with the result set until the get Asci i St rean() method is called and the
characters are read in to the stream.

Toread CLOB datafrom an Oracle table:

1. Execute a SELECT statement:

java.sqgl.Cdob nydob = null;
Statenment stnt2 = conn.createStatenent();
stnt 2. execut e(" SELECT nyC obCol um from myTabl e");

2. Usetheresults from the SELECT statement:

Resul tSet rs = stnt2.getResultSet();

while (rs.next) {
myCl ob = rs.getd ob("nyd obCol utm") ;
java.io. |l nputStreamreadd obis =
nmyReadCl ob. get Asci i Stream();
char[] ¢ = new char[ 26];

for (int i=0; i <26 ; i++) {
c[i] = (char) readd obis.read();
Systemout.printin("output [" + i + "] =" + c[i]);
}
}
3. Clean up:
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rs.close();
stnt 2. cl ose();

Note: Youcanalsouseacal | abl eSt at enent to generate aResul t Set . This
Resul t Set can then be used as shown above. See your JDK documentation
under j ava. sql . Cal | abl eSt at nent for details.

Other Methods

The following methods of thej ava. sql . O ob interface are aso implemented in the
WebL ogic Server (aJDBC 2.0 driver):

m get SubString()

® | ength()

For details about these methods, see the JDK documentation.

Note: Theposition() method isnot implemented.

Character and ASCII Streams

Some new methodsin the JDBC 2.0 specification alow character and ASCII streams
to be manipulated as characters rather than as bytes, asin earlier versions. The
following methods for handling character and ASCII streams are implemented in
WebL ogic Server.

Unicode Character Streams

get Charact er Stream()
Thej ava. sql . Resul t Set interface uses this method for reading Unicode
streams asthe Javatypej ava. i 0. Reader . This method replaces the
deprecated get Uni codeSt r ean() method.
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set Character Strean()
Thej ava. sqgl . Prepar edSt at enent interface uses this method for writing
aj ava. i o. Reader object. This method replaces the deprecated
set Uni codeSt r ean() method.

ASCII Character Streams

get Asci i Stream()
Thej ava. sqgl . Resul t Set interface uses this method for reading ASCI|
streams asthe Javatypej ava. i o. | nput St r eam

set Ascii Stream()
Thej ava. sql . Prepar edSt at enent interface uses this method for writing
aj ava. i o. | nput St r eamobject.

For details about using these methods, see your JDK documentation.

Batch Updates

Batch updates are afeature of JDBC 2.0 that allows you to send multiple SQL update
statements to the DBM S as a single unit. Depending on the application, this can
provide improved performance over sending multiple update statements individually.
The Batch update feature is availablein the St at enment interface and requires the use
of SQL statements that return an update count and do not return aresult set. Using
Batch updates with the cal | abl eSt at ement or pr epar edSt at ement is not
supported.

The following SQL statements can be used with Batch updates:
® | NSERT I NTO

m  UPDATE

m DELETE

m CREATE TABLE

m DROP TABLE

m ALTER TABLE
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Using Batch Updates

Thisisthe basic procedure for using Batch updates:

1. Get aconnection by using the WebL ogic Server JDBC 2.0 driver as described in
“Connecting to an Oracle DBMS’ in Chapter 3, “Using WebL ogic jDriver for
Oracle.” For this example, the connection object is called conn.

2. Create astatement object using the cr eat eSt at enent () method. For example:

Statenment stnt = conn.createStatenent();

3. UsetheaddBat ch() method to add SQL statements to the batch. These
statements are not sent to the DBM S until the execut eBat ch() method is
called. For example:

stnt.addBat ch(" I NSERT | NTO batchTest VALUES (' JOE, 20,35)");
stnt.addBat ch(" I NSERT | NTO batchTest VALUES (' Bob', 30,44)");
stmt . addBatch(" 1 NSERT | NTO batchTest VALUES (' Ed’, 34,22)");

4. Usetheexecut eBat ch() method to send the batch to the DBM S for processing.
For example:

stnt. executeBatch();

If any of the statements fail an exception is thrown, and none of the statementsis
executed.

Clearing the Batch

Y ou may clear abatch of statements that was created with the addBat ch() method,
by using the cl ear Bat ch() method. For example:

stnt.clearBatch();

Update Counts

According tothe JDBC 2.0 specification, theexecut eBat ch() method should return
an array of Integers containing the number of rows updated for each Statement. The
Oracle DBMS, however, does not supply thisinformation to the driver. Instead, the
Oracle DBMS returns - 2 for all updates.
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5  Advanced Oracle Features

New Date Methods

Thefollowing methods have a signaturewhichtakesaj ava. uti |l . Cal endar object
asaparameter. j ava. uti | . Cal endar alowsyou to specify time zone and location
information that is used to translate dates. Consult your JDK API guide for details
about using thej ava. util . Cal endar class.

java. sqgl . Resul t Set . get Dat e(i nt col uml ndex, Cal endar cal)
(returnsaj ava. sqgl . Dat e object)

j ava. sqgl . Prepar edSt at ement . set Dat e
(int paraneterlndex, Date x, Cal endar cal)
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