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About This Document

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

The document is organized as follows:

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

Chapter 2, “Administration and Configuration for WebLogic JDBC,” describes
how to administer JDBC in the WebL ogic Server and describes the
Administration Console.

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

Chapter 4, “Configuring WebL ogic JDBC Features,” describes how to use JDBC
components with WebL ogic Server Java applications.

Chapter 5, “Using WebL ogic Multitier JDBC Drivers,” describes how to set up
your WebL ogic RMI driver and JDBC clients to use with WebL ogic Server.

Chapter 6, “Using Third-Party Drivers with WebL ogic Server,” describes how to
set up third-party drivers to use with WebL ogic Server.

Chapter 7, “Migrating JDBC,” defines migration and upgrade issues specific to
JDBC.

Chapter 8, “Using dbKona,” describes the dbK ona classes that provide
high-level database connectivity to Java applications.

Chapter 9, “Testing JDBC Connections and Troubleshooting,” describes
troubleshooting tips when using JDBC with WebL ogic Server.
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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 know Web technologies, object-oriented
programming techniques, and the Java programming language.

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 acopy of this document from a Web browser, one main topic at atime,
by using the File - Print option on your Web browser.

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

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

The BEA corporate Web site provides all documentation for WebL ogic Server.

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 problemsinstalling and
running BEA WebL ogic Server, contact BEA Customer Support through BEA
WebSupport at http://www.bea.com. Y ou can also contact Customer Support by using
the contact information provided on the Customer Support Card, which isincluded in
the product package.

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

®m Your company name and company address

m Your machine type and authorization codes

m  The name and version of the product you are using

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

Xiv

The following documentation conventions are used throughout this document.

Convention  Usage
Ctrl+Tab Keysyou press simultaneously.
italics Emphasis and book titles.
nonospace Code samples, commands and their options, Java classes, data types,
t ext directories, and filenames and their extensions. Monospace text also
indicates text that you enter from the keyboard.
Examples:
import java.util.Enumeration;
chrmod u+w *
confi g/ exanpl es/ appl i cati ons
.java
config. xm
fl 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
{1} A set of choicesin asyntax line.

Optiona itemsin asyntax line. Example:

java utils.MilticastTest -n nane -a address
[-p portnunber] [-t tineout] [-s send]
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Convention  Usage

| Separates mutually exclusive choicesin asyntax line. Example:

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

Indicates one of the following in a command line:

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

m You can enter additional parameters, values, or other information

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

1

Introduction to
WebLogic JDBC

This topic includes the following sections:

Overview of JDBC

Overview of JDBC Drivers
Description of JDBC Drivers
Overview of Connection Pools
Overview of MultiPools
Overview of Clustered JDBC
Overview of DataSources
JDBC API

JDBC 2.0

Platforms
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1 introduction to WebLogic JDBC

Overview of JDBC

JDBCisaJavaAPI for executing SQL statements. The API consists of aset of classes
and interfaces written in the Java programming language. JDBC provides a standard
API for tool/database devel opers and makes it possible to write database applications
using apure Java API.

JDBC isalow-level interface, which means that it is used to invoke (or call) SQL
commands directly. In addition, JDBC is a base upon which to build higher-level
interfaces and tools, such as JMS and EJB.

Overview of JDBC Drivers

JDBC driversimplement the interfaces and classes of the JDBC API. BEA providesa
variety of optionsfor database accessusing the IDBC API specification. Theseoptions
includetwo-tier IDBC drivers, including WebL ogic jDriversfor the Oracle, Microsoft
SQL Server, and Informix database management systems (DBMS), and multitier
driversthat work with WebL ogic Server as an intermediary between aclient
application and the DBMS.

Types of JDBC Drivers

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

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

m  Multitier driversthat provide vendor-neutral database access. A Java client
application can use a multitier driver to access any database configured in
WebL ogic server. BEA offers three multitier drivers—RMI, Pool, and JTS.
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Overview of JDBC Drivers

The middle tier architecture allows you to manage database resources centrally in
WebL ogic Server. The vendor-neutral multitier JIDBC drivers makes it easier to adapt
purchased components to your DBMS environment and to write more portable code.

Table of Drivers

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

Table 1-1 JDBC Drivers

Driver Type and Database Documentation Sour ces
Tier Name of Driver Connectivity
Two-tier  Type2 (native .dll): Between WebL ogic Programming WebLogic JDBC
(non-XA) w  WebLogicjDriver for Oracle Server and DBMS Administration Guide, “Managing
= Third-party drivers JDBC Connectivity”
Type 4 (all Java)

m  WebLogicjDriversfor
Informix and Microsoft SQL

Server
m  Third-party drivers,
including:
Oracle Thin
Sybase jConnect DB2
Informix JDBC
Two-tier  Type2 (native. dl | ) Between WebL ogic Programming WebLogic JTA
(XA) = WeblogicjDriver for Oracle Server and DBMSin Administration Guide,” Managing
XA distributed transactions. JDBC Connectivity”
Multitier  Type3 Between client and Programming WebLogic JDBC
= RMI Driver WebL ogic Server. The

RMI driver replaces the
deprecated t3 driver. The
m JIS JTSdriver isused in
distributed transactions.

m  Pool Driver

Programming WebL ogic JDBC 1-3
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Introduction to WebLogic JDBC

Description of JDBC Drivers

The following sections describein detail the JDBC driversintroduced in Table 1-1
JDBC Drivers.

WebLogic Server JDBC Two-Tier Drivers

The following section describes Type 2 BEA drivers used with WebL ogic Server to
connect to the vendor-specific DBMS;

WebLogic jDriver for Oracle

BEA’sType 2 IDBC driver for Oracle, WebL ogic jDriver for Oracle, isincluded with
the WebL ogic Server distribution. This driver requires an Oracle client installation.
The WebLogic jDriver for Oracle XA driver extends the WebL ogic jDriver for Oracle
for distributed transactions. For additional information, see Installing and Using
WebL ogic jDriver for Oracle at

http://e-docs. bea. com w s/ docs60or acl e/ i ndex. ht m .

WebLogic jDriver for Microsoft SQL Server

BEA’sWebL ogicjDriver for Microsoft SQL Server, included inthe WebL ogic Server
Version 6.0 distribution, isapure-java, Type4 JDBC driver that provides connectivity
to Microsoft SQL Server. For more information, see Installing and Using WebL ogic
jDriver for Microsoft SQL Server at

http://e-docs. bea. com wl s/ docs60/ mssql server4/index. htn .

WebLogic jDriver for Informix

1-4

BEA’sWebLogic jDriver for Informix, included in the WebL ogic Server Version 6.0
distribution, isapure-java, two-tier, Type 4 JDBC driver that provides connectivity to
the Informix DBMS. Y ou can download this driver from the BEA web site. For more
information, see Installing and Using WebL ogic jDriver for Informix at
http://e-docs. bea. com w s/ docs60/ i nform x4/i ndex. htni .
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Description of JDBC Drivers

WebLogic Server JDBC Multitier Drivers

The following sections describe the WebL ogic multitier JDBC driversthat provide
database access to the client. For more information on these drivers, see Using
WebL ogic Multitier Driversin Programming WebLogic JDBC at
http://e-docs. bea. coml W s/ docs60/j dbc/ rmdriver. htm .

WebLogic Pool Driver

The WebL ogic Pool driver enables utilization of connection pools from server-side
applications such as HTTP servlets or EJBs.

WebLogic RMI Driver

TheWebL ogic RMI driver isamultitier, Type 3, JavaDataBase Connectivity (JDBC)
driver that runsin WebL ogic Server and can be used with any two-tier JIDBC driver to
provide database access. Additionally, when configured in a cluster of WebL ogic
Servers, the WebL ogic RMI driver can be used for clustered JDBC, alowing JDBC
clients the benefits of load balancing and fail-over provided by WebL ogic Clusters.

WebLogic JTS Driver

The WebLogic JTS driver isamultitier, Type 3, JDBC driver used in distributed
transactions across multiple serverswith one database instance. The JTSdriver ismore
efficient than the WebL ogic jDriver for Oracle XA driver when working with only one
database instance because it avoids two-phase commit.

Third-Party Drivers

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

m Arethread-safe

m  AreEJB accessible; can implement transaction callsin JDBC
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Cloudscape

In addition, WebL ogic Server multitier driversonly support JDBC APl and third-party
driversthat provide functionality beyond non-standard JDBC calls.

An evaluation copy of this pure-java DBMS from Cloudscape is included with your
WebL ogic Server distribution. A JDBC driver to accessthe Cloudscape DBMSisalso
included. This DBMS is used extensively in the code examples that are also included
in the distribution. Y ou may use thisDBM Sfor testing and development if you do not
have another DBMS available. There are limitations on the quantity of data that may
be stored using this evaluation version.

For additional information, see Using the Cloudscape Database with WebL ogic.

Sybase jConnect Driver

The two-tier Sybase jConnect Type 4 driver is bundled with your WebL ogic Server
distribution. Thisdriver is provided for your use without charge. For information on
using this driver with WebL ogic Server, see “Using Third-Party Drivers with

WebL ogic Server” on page 6-1 of Programming WebLogic JDBC.

Oracle Thin Driver

The two-tier Oracle Thin Type 4 driver provides connectivity from WebL ogic Server
to Oracle DBMS. For information on using this driver with WebL ogic Server, see
“Using Third-Party Drivers with WebL ogic Server” on page 6-1 of Programming
WebLogic JDBC.

Overview of Connection Pools

Multitier drivers use WebL ogic Server to access connection pools that provide
ready-to-use pools of connections to your DBMS. Since these database connections
are aready established when the connection pool starts up, the overhead of
establishing database connectionsiseliminated. Y ou can utilize connection poolsfrom
server-side applications such as HTTP servlets or EJBs using the WebL ogic Pool
driver or from stand-alone Java client applications using the WeblL ogic RMI driver.
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Connection pools require atwo-tier JDBC driver to make the connection from
WebL ogic Server to the DBMS. Thistwo-tier driver can be one of the WebL ogic
jDrivers or athird-party JDBC driver, such as the Sybase jConnect driver, which is
bundled with the WebL ogic distribution.The following table summarizes the
advantages to using connection poals.

Table 1-2 Advantagesto Using Connection Pools

Connection pools provide With thisfunctionality . . .
these advantages. . .
savetime, low overhead Making a DMBS connection is very slow. With

connection pools, connections are established and
available to users. The alternativeisfor application
code to make its own JDBC connections as needed.
A DBMS runs faster with dedicated
connections than if it has to handle incoming
connection attempts at runtime.

manage DMBS users Allows you to manage the number of concurrent
DBMS onyour system. Thisisimportant if you have
alicensing limitation for DBMS connections, or a
resource concern.

Y our application does not need to know of or
transmit the DMBS user name, password and DMBS

location.
alow use of the DBMS If you use the DBM S persistence option with some
persistence option APIslike EJBs, pools are mandatory so WebL ogic

Server controls the JDBC connection. This ensures
your EJB transactions are committed or rolled back
correctly and completely.

Using Connection Pools with Server-side Applications

Use the following guidelines for selecting adriver:

m For database access from server-side applications, such as HTTP servlets, use
the WebL ogic Pool driver.
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m  For two-phase commit transactions, with more than one resource manager and
database instance, use the WebL ogic jDriver for Oracle/XA.

m  For two-phase commit transactions, with only one resource manager and
database instance, use the JTS driver.

Using Connection Pools with Client-side Applications

BEA offersthe RMI driver for client-side, multitier JDBC. The RMI driver hasthe
advantage of providing a standards-based approach using the Java Two Enterprise
Edition (J2EE) specifications. For new deployments, BEA recommends that you use
the RMI driver, because the t3 client services are deprecated in this rel ease.

The WebLogic RMI driver isaType 3, multitier JDBC driver that uses RMI and a
DataSource object to create database connections. This driver also provides for
clustered JDBC, leveraging the load balancing and failover features of WebL ogic
Clusters. DataSource objects may be defined to enable transactional support or not.

Overview of MultiPools

Relevant only in single-server configurations, JDBC Multipools provide backup pools
and load balancing to enhance database connectivity. MultiPools area“ pool of pools”
that allow a configurable algorithm for choosing among its list of pools, the pool that
will be selected to provide the connection. MultiPools do not apply to multiple-server
configurations.

Choosing the MultiPool Algorithm

Y ou have the option of setting up a MultiPool in either of these ways:

m  Backup Poals, in which the connection pools are set up as an ordered list and
used sequentially.
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m Load Balancing, in which al listed pools are accessed using a round-robin
scheme.

Overview of Clustered JDB(C

Relevant only in multitier configurations, clustered JDBC allows external JDBC
clients to reconnect and restart their JDBC connection without changing the
connection parameters, in case a serving cluster member fails. Clustered JDBC
requires DataSource Objects and the WebL ogic RMI driver to connect to the DBMS.
DataSource objects are defined for each WebL ogic Server using the Administration
Console.

Overview of DataSources

DataSource abjects provide away for JDBC clientsto obtain a DBMS connection. A
DataSource is an interface between the client program and the connection pool. Each
data source requires a separate DataSource object, which may be implemented as a
DataSource class that supports either connection pooling or distributed transactions.

JDBC API

To create a JDBC application, use the java.sql API. The API alows you to create the
class objects necessary to establish a connection with a data source, send queries and
update statements to the data source, and process the results.
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WebLogic JDBC Class Definitions

1-10

The following table lists IDBC classes frequently used with WebL ogic Server. For a
complete description of all JDBC classes, seethej ava. sqgl or webl ogi c. j dbc

javadoc.

JDBC Class Description

Driver Sets up a connection between adriver and a database, and
also gives information about the driver or information
about making a connection to the database. The interface
that every driver class must implement.

DataSource Represents aparticular DBM S or other data source. Used
to establish a connection with a data source.

Statement Sends simple SQL statements, with no parameters, to a
database.

PreparedStatement Inherits from Statement. Used to execute a pre-compiled

SQL statement with or without IN parameters.

CallableStatement

Inheritsfrom PreparedStatement. Used to executeacall to
a database stored procedure; adds methods for dealing
with OUT parameters.

ResultSet Contains the results of executing an SQL query. It
contains the rows that satisfy the conditions of the query.

ResultSetM etaData Providesinformation about the types and properties of the
columnsin a ResultSet object.

DataBaseMetaData Providesinformation about adatabase asawhole. Returns
either single values or aresult set.

Clobs A built-in type that stores a Character Large Object asa
column vaue in arow of a database table.

Blobs A built-in type that stores aBinary Large Object asa

column value in arow of a database table.
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JDBC 2.0

For information about these classes when using WebL ogic jDriver for Oracle, see
Installing and Using WebLogic jDriver for Oracle at
http://e-docs. bea. com W s/ docs60/ oracl e/ i ndex. htm .

JDBC 2.0

WebL ogic Server uses JDK 1.3, which supports JDBC 2.0. See Limitations for
functionality that WebL ogic Server does not support.

Limitations

Please be aware of the following limitations:

m You cannot use Batch updates (addBat ch() ) with thecal | abl eSt at ement or
prepar edSt at enent  SQL statements when using the RMI driver in
conjunction with the WebL ogic jDriver for Oracle or third-party 2-Tier drivers.

m  You cannot use BLOBs and CLOBs when using the RMI driver in conjunction
with the WebL ogic jDriver for Oracle or third-party 2-Tier drivers. BLOBs and
CLOBs are not serializable and, therefore, are not supported with the JIDBC RMI
Driver used with WebL ogic 6.0.

Platforms

Supported platforms vary by vendor-specific DBM Ss and drivers. For current
information, see BEA WebL ogic Server Platform Support at
http://e-docs. bea.comlw s/ pl at forns/index. htni .
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CHAPTER

2 Administration and

Configuration for
WebLogic JDBC

This topic includes the following sections:
m Configuring JDBC
m  Monitoring JDBC Connectivity

This section provides an overview of the JDBC administrative tasks related to BEA
WebL ogic Server. For general information on configuration tasks, see Managing
JDBC Connectivity in the Administration Guide. For information on specific
configuration attributes and procedures, see the JDBC topic in WebL ogic Console
Online Help.

Before attempting to configure any JDBC drivers, be surethat the JDBC driver classes
or zip filesarein the WebL ogic Server classpath for those drivers.

Configuring JDBC

The WebL ogic Console provides the interface you use to enable, configure, and
monitor features of the WebL ogic Server, including JDBC. To invoke the
Administration Console, refer to the procedures described Configuring WebL ogic
Servers and Clusters. The attributes define the JIDBC environment that includes:
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m  Connection Pools
= MultiPools

m DataSources

Configuring Connection Pools

Before starting WebL ogic Server, you usethe Administration Consoleto configurethe
connection pool, which includes defining the attributes and connection parameters,
cloning poals, and assigning connection pools to a server or domain.

Configuring MultiPools

Y ou define, or name, a MultiPool in the Administration Console and then determine
which of the previoudly defined connection pools will constitute a specific MultiPool.
All of the connections in a particular connection pool areidentical, that is, they are
attached to a single database with the same user, password and connection properties.
With MultiPools, however, the connection poolswithin aMultiPool may be associated
with different DBMSs. Y ou have the option of setting the search methodology by
selecting either the back-up pool or the high availability algorithm behavior.

Configuring DataSources

Aswith Connection Pools and MultiPools, you create the DataSource objectsin the
Administration Console. DataSource objects can be defined with or without
transaction services. For DataSource objects with transaction services, see Managing
JTA in the Administration Guide.
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Monitoring JDBC Connectivity

The Administration Console provides tables and statistics to enable monitoring the
connectivity parameters for each of the sub-components, Connection Pools,
MultiPools and DataSources.
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CHAPTER

3 Performance Tuning
Your JDBC Application

The following topics explain how to get the most out of your applications:
m  Overview of JDBC Performance
m  WebL ogic Performance-Enhancing Features

m Designing Your Application For Best Performance

Overview of JDBC Performance

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

WebLogic Performance-Enhancing Features

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

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

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

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

Caching Data

32

DBM S access uses considerabl e resources. |f your program accesses frequently used
datathat can be shared among applications or can persist between connections, you can
cach the data by using the following:

m  Read-Only Entity Beans at
http://e-docs.bea.com/wls/docs60/ejb/EIB_environment.html

m INDI in aClustered Environment at
http://e-docs.bea.com/wls/docs60/jndi/jndi.html
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Designing Your Application For Best
Performance

The large mgjority of the performance to be gained or lost inaDBMS application is
not in the application language, but in how the application is designed. The number and
location of clients, sizeand structure of DBM Stables and indexes, and the number and
types of queries all affect application performance.

Below aregeneral hintsthat apply toall DBMSs. It isalsoimportant to befamiliar with
the performance documentation of the specific DBM Sthat you usein your application.

1. Process as Much Data as Possible Inside the Database

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

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

Y ou should a'so review the DBM S documentation on managing cache memory in the
DBMS. Some DBM Ss (Sybase, for exampl€) provide the meansto partition the virtual
memory allotted to the DBM S, and to guarantee certain objects exclusive use of some
fixed areas of cache. Thismeansthat an important table or index can beread oncefrom
disk and remain available to al clients without having to access the disk again.
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2. Use Built-in DBMS Set-based Processing

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

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

3. Make Your Queries Smart

34

Frequently customers ask how to tell how many rows will be coming back in agiven
result set. Thisisavalid question, but there is no easy answer. The only way to find
out without fetching all the rowsis by issuing the same query using the count keywor d:

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

This returns the number of rows the original query would have returned. The actual
count may change when the query isissued if there has been any other DBM S activity
which alters the relevant data.

Y ou should be aware, however, that thisis a resource-intensive operation. Depending
on the original query, the DBM S will have to perform nearly as much work to count
therows asit will to send them.

Y our application should tailor its queriesto be as specific as possible about what data
it actually wants. Tricksincludefirst selecting into temporary tables, returning only the
count, and then sending a refined second query to return only a subset of the rowsin
the temporary table.
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Learning to select only the datayou really want at the client is crucial. Some
applications ported from ISAM will unnecessarily send aquery selecting all the rows
in atable when only thefirst few rows are really wanted. Some applications use a 'sort
by' clause to get the rowsthey want to come back first. Database querieslikethis cause

unnecessary degradation of performance.

Proper use of SQL can avoid these performance problems. For example, if you only
want data about the top 3 earners on the payroll, the proper way to make this query is
with acorrelated subquery. First, hereisthe entire table returned by the SQL statement

select * from payroll

Table 3-1 Full Results Returned

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

sel ect p.nane, p.salary frompayroll p

where 3 >= (select count(*) from payroll pp

where pp.salary >= p.salary);

returns a much smaller result:
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35



3 Performance Tuning Your JDBC Application

Table 3-2 Resultsfrom Subquery

Name Salary
Sue 70
Hal 80
May 80

Thisquery returns only 3 rows, with the name and salary of thetop 3 earners. It scans
through the payroll table, and for every row, it goes through the whole payroll table
again in an inner loop to see how many salaries are higher than the current row of the
outer scan. This may look complicated, but DBMSs are designed to use SQL
efficiently for thistype of operation.

4. Make Transactions Single-batch

36

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

BEG N TRANSACTI ON
UPDATE TABLEL. ..
I NSERT | NTO TABLE2
DELETE TABLE3
COW T

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

5. Never Have a DBMS Transaction Span User Input

If an application sendsa’' BEG N TRAN and some SQL which locksrows or tablesfor
an update, do not write your application so that it must wait on the user to press a key
before committing the transaction. That user may go to lunch first and lock up awhole
DBMS table until he comes back.

If user input is needed to form or compl ete a transaction, use optimistic locking.
Briefly, optimistic locking employs timestamps and triggers (some DBM Ss will
generate these automatically with tables set up for it) in queries and updates. Queries
select datawith timestamp values and prepare atransaction based on that data, without
locking the datain a transaction.

When an update transaction is finally defined by the user input, it is sent asasingle
submission that includes timestamped safeguards to make sure the data is the same as
originally fetched. A successful transaction will automatically update the rel evant
timestampsfor changed data. If any interceding update from another client has altered
any of the data on which the current transaction is based, the timestamps will have
changed, and the current transaction will berejected. Most of thetime, no relevant data
has been changed so transactions usually succeed. When one atransaction fails, the
application can refetch the updated datato present to the user to reform the transaction
if desired.

Refer to your DBM S documents for a full description of thistechnique.
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6. Use In-place Updates

Changing adatarow in placeis much faster than moving arow, which may berequired
if the update requires more space than the tabl e design can accommodate. |f you design
your rows to have the space they need initially, updates will be faster. The trade-off is
that your table may require more disk space but may run faster. Since disk spaceis
cheap, using alittle more of it can be aworthwhile investment to improve
performance.

7. Keep Operational Data Sets Small

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

8. Use Pipelining and Parallelism

3-8

DBM Ss are designed to work best when very busy with lots of different thingsto do.
The worst way to use aDBMS is as dumb file storage for one big single-threaded
application. If you can design your application and data to support lots of parallel
processes working on easily distinguished subsets of the work, your application will
be much faster. If there are multiple steps to processing, try to design your application
so that subsequent steps can start working on the portion of datathat any prior process
hasfinished, instead of having to wait until the prior processis complete. Thismay not
aways be possible, but you can dramatically improve performance by designing your
program with thisin mind.

Programming WebL ogic JDBC



CHAPTER

4 Configuring WebLogic
JDBC Features

This section covers the following JDBC connectivity topics:
m Using DataSources
m  Using Connection Pools

m  Using MultiPools

Using DataSources

DataSource objects, along with the INDI, provide access to connection pools for
database connectivity. Each data source requires a separate DataSource object, which
may be implemented as a DataSource class that supports either:

m connection pooling, or

m distributed transactions.

DataSource Import Statements

To use the DataSource objects, import the following classes in your client code:
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i mport java.sql.*;
import java.util.*;
i mport javax.nam ng.*;

Setting Up WebLogic Server to Use a DataSource

Define the DataSource in the Administration Console. You can define multiple
DataSources that use a single connection pool. This allows you to define both
transaction and non-transacti on-enabled DataSource objects that share the same
database.

Obtaining a Client Connection Using a DataSource

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

Context ctx = null;
Hasht abl e ht = new Hasht abl e();
ht . put (Cont ext . | NI TI AL_CONTEXT_FACTORY,
"webl ogi c.j ndi.W.Initial Cont ext Factory");
ht . put ( Cont ext . PROVI DER_URL,
"t 3://host name: port");

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

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

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

/1 O ose the statenent and connection objects when you are fini shed:

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

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

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

}
}

(Substitute the correct host nane and por t number for your WebL ogic Server.

Note: The code above use one of several available procedures for obtaining a INDI
context. For more information on JNDI, see Programming WebLogic JNDI.

Code Examples

See the DataSource code example in the sanpl es/ exanpl es/ j dbc/ dat asour ce
directory of your WebL ogic Server installation.

Using Connection Pools

A connection pool is anamed group of identical JIDBC connections to a database that
are created when the connection pool isregistered, usually when starting up WebL ogic
Server. Y our application “borrows’ aconnection from the pool, usesit, then returnsit
to the pool by closing it. Connection Pools provide humerous performance and
application design advantages:

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

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

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

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

poolsin arunning WebL ogic Server.

. Thereis also an API that you can use to programmatically create connection

Creating a Connection Pool at Startup

A startup connection pool is created in the Administration Console. For more
information see Managing JDBC Connectivity in the Administration Guide. The
WebL ogic Server opens JDBC connections to the database during the startup process
and adds the connections to the pool.

Properties
To define a specific property for your connection pool, be sure that you duplicate the
exact spelling and case of the property type. You pair these types (keys) along with
their values, showninthetablebelow, inaj ava. utilis. Properties objectthatis
used when creating the pool.
Table 4-1 Connection Pool Properties
Property Type Description Property Value
pool Name Required. Unique name of pool. ny Pool
acl Name Required. Identifiesthe different  dynaPool
access listswithin
fil eReal m propertiesin
the server config directory. Paired
name must be dynaPool.
props Database connection properties; user=scott; passwor d=ti ger;

typically in the format “ database
login name; database password;
server network id”.

server =bay816

initial Capacity

Initial number of connectionsin a
pool. If this property isdefined and
apositive number > 0, WebL ogic
Server creates these connections at
boot time. Default is O; cannot
exceed maxCapacity.

4-4 Programming WebL ogic JDBC



Using Connection Pools

Table 4-1 Connection Pool Properties

Property Type Description Property Value

nmaxCapaci ty Maximum number of connections 10
alowedinthe pool. Defaultis 1, if
defined, maxCapacity should be
=>1.

capaci tyl ncrement Number of connectionsthat canbe 1
added at one time. Default = 0.

al | owshri nki ng Indicates whether or notthepool ~ True
can shrink when connections are
detected to not be in use.
Default = true.

shrinkPeri odM ns Interval between shrinking. If 5

al | owshri nki ng = True,
then default = 15 minutes.

driver

Required. Name of JDBC drive.
Only local (non-XA) drivers can
participate.

webl ogi c. jdbc. oci. Driver

url

Required. URL of the JDBC
driver.

j dbc: webl ogi c: oracl e

t est ConnsOnReserve

Indicates reserved test
connections. Default = False.

true

t est ConnsOnRel ease

Indicates test connections when
they arereleased. Default = False.

true

t est Tabl eNane

Database table used when testing
connections; must be present for
teststo succeed. Required if either
testConnOnReserve or
testConOnRel ease are defined.

myTest Tabl e

refreshPeri od

Interval between connection
testing. Must be non-zero if either
testConnOnReserve or
testConOnRel ease are defined.
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Table 4-1 Connection Pool Properties

Property Type Description Property Value

| ogi nDel aySecs Seconds between each login 1

attempt. Default = 0.

Creating a Connection Pool Dynamically

4-6

A INDI-based API allows you to create a connection pool from within a Java
application. With this API, you can create a connection pool inaWebL ogic Server that
isaready running.

Dynamic pools can be temporarily disabled, which suspends communication with the
database server through any connection in the pool. When a disabled pool is enabled,
the state of each connection is the same as when the pool was disabled; clients can
continue their database operations right where they left off.

Permissions for creating dynamic connection pools are set in the Administration
Console. For more information see, Managing Security in the Administration
Guide.Y ou can also create ACLs for dynamic connection poals.

Y ou associate an A CL with adynamic connection pool when you create the connection
pool. The ACL and connection pool are not required to have the same name, and more
than one connection pool can make use of asingle ACL . If you do not specify an ACL,
the “system” user isthe default administrative user for the pool and any user can use a
connection from the pool.

To create a dynamic connection pool in a Java application, you get aninitial JINDI
context to the WebL ogic JNDI provider, and then look up
“webl ogi c. j dbc. conmon. JdbcSer vi ces.” This example shows how thisis done:

Hasht abl e env = new Hasht abl e();

env. put (Cont ext . | NI TI AL_CONTEXT_FACTORY,
"webl ogi c. j ndi.W.Initial Cont ext Factory");
/1 URL for the WebLogic Server
env. put (Cont ext . PROVI DER_URL, "t3://1 ocal host: 7001");
env. put (Cont ext . SECURI TY_PRI NCl PAL, “Fred”);
env. put (Cont ext . SECURI TY_CREDENTI ALS, “secret”);

Context ctx = new |nitial Context(env);
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/1 Look up webl ogic.jdbc.JdbcServices
webl ogi c. j dbc. common. JdbcServi ces jdbc =
(webl ogi c. j dbc. common. JdbcSer vi ces)
ctx. | ookup("webl ogi c. j dbc. JdbcServi ces");

Once you have loaded webl ogi c. j dbc. JdbcSer vi ces, you pass the

webl ogi c. j dbc. common. JdbcSer vi ces. cr eat ePool () method a Properties
object that describes the pool. The Properties object contains the same properties you
use to create a connection pool in the Administration Console, except that the

“acl Nane” property is specific to dynamic connection pools.

Thefollowing example creates a connection pool named “eng2” for the DEM O Oracle
database. The connections |log into the database as user “SCOTT” with password
“tiger.” When the pool is created, one database connection is opened. A maximum of
ten connections can be created on this pool. The “aclName” property specifiesthat the
connection pool will use the “dynapool”.

webl ogi c. j dbc. conmon. Pool pool = null;

try {
/1 Set properties for the Connection Pool.

Properties pool Props = new Properties();

pool Props. put (" pool Nane", "eng2");
pool Props. put ("url ", "j dbc: webl ogi c: oracl e");
pool Props. put ("driver", "webl ogi c. j dbc.oci.Driver");
pool Props. put ("initial Capacity", "1");
pool Props. put ("maxCapacity", "10");
pool Props. put ("props"”, "user =SCOIT,;
passwor d=ti ger; server=DEMJ') ;
pool Props. put ("acl Nane", "dynapool "); // the ACL to use

/] Creation fails if there is an existing pool
/1 with the sane nane.
j dbc. cr eat ePool ( pool Props);

catch (Exception e) {
systemout.Println("Error creating connection pool eng2.");
}

finally { // close the JND context
ctx.close();
}
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Managing Connection Pools

Thewebl ogi c. j dbc. common. Pool and webl ogi c. j dbc. common. JdbcSer vi ces
interfaces provide methods to manage connection pools and obtain information about
them. Methods are provided for:

Retrieving information about a pool

Disabling a connection pool, which prevents clients from obtaining a connection
fromit

Enabling a disabled pool

Shrinking a pool, which releases unused connections until the pool has reached
the minimum specified pool size

Refreshing a pool, which closes and reopens its connections

Shutting down a pool

Retrieving information About a Pool

4-8

webl ogi c. j dbc. comon. JdbcSer vi ces. pool Exi st s()

webl ogi c. j dbc. conmon. Pool . get Properti es()

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

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

webl ogi c. j dbc. common. Pool . di sabl eDr oppi ngUser s()
webl ogi c. j dbc. comon. Pool . di sabl eFreezi ngUser s()

webl ogi c. j dbc. comon. pool . enabl e()

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

pool.

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

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

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

You can aso usethe di sabl e_pool andenabl e_pool commands of the
webl ogi c. Adni n classto disable and enable a pool.

Shrinking a Connection Pool

webl ogi c. j dbc. comon. Pool . shri nk()

A connection pool has a set of propertiesthat define theinitial and maximum number
of connectionsinthepooal (i ni ti al Capaci ty and maxCapaci t y), and the number of
connections added to the pool when all connections are in use (capacitylncrement).
When the pool reaches its maximum capacity, the maximum number of connections
are opened, and they remain opened unless you shrink the pool.

Y ou may want to drop some connections from the connection pool when a peak usage
period has ended, freeing up resources on the WebL ogic Server and DBMS.
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Shutting Down a Connection Pool

webl ogi c. j dbc. common. Pool . shut downSof t ()

webl ogi c. j dbc. conmon. Pool . shut downHar d()

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

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

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

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

Resetting a Pool

4-10

webl ogi c. j dbc. common. Pool . reset ()

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

Thewebl ogi c. j dbc. common. Pool . reset () method closes and reopens all
allocated connectionsin aconnection pool. Thismay be necessary after the DBM Shas
been restarted, for example. Often when one connection in a connection pool has
failed, all of the connections in the pool are bad.

Use any of the following methods to reset a connection pool:
m  Through the Administration Console.

m  You can use thewebl ogi c. Admi n command (as a user with administrative
privileges) to reset a connection pool, as an administrator. Here is the pattern:
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$ java webl ogi c. Admi n WebLogi cURL RESET_POOL pool Nanme syst em passwd

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

m You canusethereset () method from the JdbcSer vi cesDef interface in your
client application.

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

a. Inatry block, test aconnection from the connection pool with aSQL statement
that is guaranteed to succeed under any circumstances so long asthereisa
working connection to the DBMS. An exampleisthe SQL statement “select 1
from dual” which is guaranteed to succeed for an Oracle DBMS.

b. Catchthe SQLExcepti on.

c. Call thereset () method in the catch block.

Using MultiPools

If you are using a single WebL ogic Server configuration, consider using JODBC
MultiPools for either backup pools or connection pool load balancing. JDBC
Multipools, a new feature in WebL ogic Server Version 6.0, are lists of connection
pools used in single WebL ogic Server configurations. A MultiPool is a*“pool of
pools.” MultiPools contain a configurabl e algorithm for choosing among its pools, the
connection that is returned to the user.

MultiPool Features

MultiPools are single-server, static lists of connection pools. All the connectionsin a
particular connection pool are created identically with a single database, single user,
and the same connection attributes; that is, they are attached to a single database.
However, the connection pools within a MultiPool may be associated with different
users or DBMSs.
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Choosing the MultiPool Algorithm

Backup Pool

Before you set up a MultiPool, you need to determine the primary purpose of the
MultiPool--backup pool capability or load balancing. Y ou can choose the algorithm
that corresponds with your requirements:

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

A backup MultiPool isan ordered list of connection pools. Normally, every connection
request to this kind of MultiPool is served by the first pool in the list. If a database
connection viathat poal fails, then a connection is sought sequentially from the next
pool on thelist.

Load Balancing

Connection requests to aload balancing MultiPool are served from any connection
pool in thelist. The pool that istapped by a connection request is chosen round-robin
from alist of pools.

Guidelines to Setting Wait For Connection Times

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

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

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

SQL Warnings
SQL Warnings are posted to the JDBC log under these circumstances:
m At boot time, when a connection pool is added to a MultiPool

m  Whenever there is a switch to a new connection pool within the MultiPool,
either during load balancing or high availability.

Capacity Issues

In abackup pool scenario, the fact that thefirst pool in thelist isbusy does not trigger
an attempt to get a connection from a backup pool.
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CHAPTER

5 Using WebLogic
Multitier JDBC Drivers

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

m  Overview of WebLogic Multitier Drivers
m Using the WebL ogic RMI Driver
m Using the WebL ogic JTS Driver
m Using the WebL ogic Pool Driver

Overview of WebLogic Multitier Drivers

Y ou can access multitier driversin the following ways:

m  New applications. BEA recommends using DataSource objects for new
applications. DataSource objects, along with the JINDI, provide access to
connection pools for database connectivity. Each data source requires a separate
DataSource aobject, which may be implemented as a DataSource class that
supports either connection pooling, or distributed transactions. For more
information, see Configuring WebL ogic JDBC Features

m Existing applications. For existing applications that use the JDBC 1.x AP, refer
to the following sections.
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Using the WebLogic RMI Driver

The WebLogic RMI driver isamultitier, Type 3, JDBC driver that runsin WebL ogic
Server, used with:

m  Two-tier JIDBC drivers, including driversin the WebL ogic jDriver family, to
provide database access for local transactions

m  Two-tier IDBC XA drivers, including the WebL ogic jDriver for Oracle/XA, for
distributed transactions

The BEA WebLogic RMI driver operates with WebL ogic Server. The DBMS
connection is made by means of the WebL ogic Server, a DataSource object, and a
connection pool operating in WebL ogic Server.

The DataSource object provides access to RMI driver connections. The connection
parameters are set in the Administration Console. This connection pool isin turn
configured for two-tier JDBC accessto aDBMS.

RMI driver clients make their connection to the DBM S by looking up this DataSource
object. Thislook up is accomplished by using a Java Naming and Directory Service
(INDI) lookup, or by directly calling the WebL ogic Server which performs the JINDI
lookup on behalf of the client.

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

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

Limitations When Using the WebLogic RMI Driver

Please be aware of the following limitations:

m You cannot use Batch updates (addBat ch() ) with thecal | abl eSt at ement or
prepar edSt at ement  SQL statements when using the RMI driver in
conjunction with the WebL ogic jDriver for Oracle or third-party 2-Tier drivers.
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m  You cannot use BLOBs and CLOBs when using the RMI driver in conjunction

with the WebL ogic jDriver for Oracle or third-party 2-Tier drivers. BLOBs and
CLOBs are not serializable and, therefore, are not supported with the JDBC RMI
Driver used with WebL ogic 6.0.

Setting up WebLogic Server to Use the WebLogic RMI

Driver

RMI drivers are accessible only through DataSource objects, which are created in the
Administration Console.

Setting up the Client to Use the WebLogic Server

The following stepstell you how to obtain and use the connection.

Import the Following Packages:

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

j avax. nam ng. *

Obtain the Client Connection

WebL ogic IDBC/RMI client abtains its connection to a DBM S from the DataSource
object that was defined in the Administration Console. There are two ways the client
can obtain a DataSource object:

Using aJNDI lookup. Thisisthe preferred and most direct procedure.

Passing the DataSource name to the RMI driver with the
Driver. connect () method. In this case, the WebL ogic Server performs the
JNDI look up on behalf of the client.
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Using a JNDI Lookup to Obtain the Connection

5-4

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

Context ctx = null;
Hasht abl e ht = new Hasht abl e();
ht . put (Cont ext . | NI TI AL_CONTEXT_FACTORY,
"webl ogi c.j ndi.W.Initial Cont ext Factory");
ht . put ( Cont ext . PROVI DER_URL,
"t 3://host name: port");

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

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

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

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

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

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

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

}
}

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

In thisexample a Hashtabl e object is used to passthe parametersrequired for the INDI
lookup. There are other ways to perform a JNDI look up. For more information, see
Programming WebLogic JNDI at http://e-docs.bea.com/wls/docs60/jndi/index.html.
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Noticethat the INDI lookup iswrappedinat r y/ cat ch block in order to catch afailed
look up and also that the context is closed in afi nal | 'y block.

Using Only the WebLogic RMI Driver to Obtain the Connection

Y ou can also access the WebL ogic Server using the Dri ver . connect () method, in
which casethe JIDBC/RM I driver performsthe JINDI lookup. To accessthe WebL ogic
Server, pass the parameters defining the URL of your WebL ogic Server and the name
of the DataSource object totheDri ver . connect () method. For example, to accessa
DataSource called “myDataSource” as defined in the Administration Console:

java.sql.Driver nyDriver = (java.sql.Driver)
Cl ass. for Name("webl ogic.jdbc.rm . Driver").new nstance();

String url ="jdbc:weblogic:rm";

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

java. sgl . Connection conn = nyDriver.connect(url, props);

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

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

®m webl ogi c. user — specifiesa user name

m webl ogi c. credenti al — specifiesthe password for the webl ogi c. user.

Using the WebLogic JTS Driver

The Java Transaction Services or JTS driver is aserver-side Java Database
Connectivity (JDBC) driver that provides access to both connection pools and SQL
transactionsfrom applications running in WebL ogic Server. Connectionsto adatabase
are made from aconnection pool and use atwo-tier JDBC driver running in WebL ogic
Server to connect to the Database Management System (DBMS) on behalf of your
application.
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Once atransaction is begun, all of the database operations in aexecute thread that get
their connection from the same connection pool will share the same connection from
that pool. These operations may be made through services such as Enterprise
JavaBeans (EJB), or Java Messaging Service (JMS), or by directly sending SQL
statements using standard JDBC calls. All of these operations will, by default, share
the same connection and participate in the same transaction.When the transaction is
committed or rolled back, the connection will be returned to the pool.

Although Javaclients may not register the JTS driver themselves, they may participate
in transactions via Remote Method Invocation (RMI). Y ou can begin atransaction in
athread on a client and then have the client call aremote RMI object. The database

operations executed by the remote object will become part of the transaction that was
begun on the client. When the remote object is returned back to the calling client, you
can then commit or roll back the transaction. The database operations executed by the
remote objects must all use the same connection pool to be part of the same transaction.

Implementing with the JTS Driver

5-6

To usethe JTS driver, you must first use the Administration Console to create a
connection pool in WebL ogic Server. For more information, see Connection Poolsin
Managing JDBC Connectivity in Administration Guide.

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

1. Import the following classes:

i mport javax.transaction. User Transacti on;
i mport java.sql.*;

i mport javax.nam ng.*;

import java.util.*;

i mport webl ogic.jndi.*;

2. Establish the transaction by using the User Tr ansact i on class. This class can be
looked up in the Java Naming and Directory Service (JNDI). The
User Tr ansact i on class controls the transaction on the current execute thread.
Note that this class does not represent the transaction itself. The actual context for
the transaction is associated with the current execute thread.

Context ctx = null;
Hasht abl e env = new Hasht abl e() ;
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env. put (Cont ext . | NI TI AL_CONTEXT_FACTORY,
"webl ogi c. j ndi . W.I ni tial Cont ext Factory");

/1 Paraneters for the WbLogi c Server.

/1 Substitute the corect hostnane, port nunber

/1 user name, and password for your environnent:

env. put (Cont ext . PROVI DER_URL, "t3://1| ocal host: 7001");
env. put ( Cont ext . SECURI TY_PRI NCl PAL, “Fred”);

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

ctx = new Initial Context(env);

User Transaction tx = (User Transaction)
ct x. | ookup("j avax.transacti on. User Transacti on");

. Start atransaction on the current thread:

t x. begi n();
Load the JTS driver

Driver nyDriver = (Driver)
Cl ass. for Name("webl ogic.jdbc.jts.Driver").new nstance();

. Get a connection from the connection pool.

Properties props = new Properties();
props. put ("connecti onPool | D', "myConnecti onPool ");

conn = nyDriver.connect ("j dbc: weblogic:jts", props);

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

that uses a database connection. These include EJB, JMS, or standard JDBC
statements. If these operations use the JTS driver to access the same connection
pool as the transaction begun in step number 3, they will participate in that
transaction.

If the additional database operations using the JTS driver use a different
connection pool than the one specified in step 5, an exception will be thrown
when you try to commit or rollback the transaction.

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

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

9. Complete the transaction by either committing the transaction or rolling it back.
The JTS driver will commit all the transactions on all connection objects in the
current thread and return the connection to the pool.

tx.commit();
Il or:

tx. roll back();

Using the WebLogic Pool Driver

The WebL ogic Pool driver enables utilization of connection pools from server-side
applications such as HT TP servlets or EJBs. For information on using the Pool driver,
see Accessing Databases in Programming Tasks of Programming WebLogic HTTP
Serviets.
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CHAPTER

O Using Third-Party
Drivers with WebLogic
Server

This topic discusses these sections regarding third-party JDBC drivers:
m Overview of Third-Party JDBC Drivers

m Using the Third-Party Drivers

m  Setting the Environment for Your Third-Party Driver

m  Getting a Connection with Your Third-Party Driver

Overview of Third-Party JDBC Drivers

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

m  Arethread-safe
m  AreEJB accessible; can implement transaction callsin JDBC

In addition, WebL ogic Server multitier drivers only support the JIDBC API and do not
support additional functionality. For example, callsto proprietary Oracle methods are
not currently supported, but are planned in afuture release.
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Using the Third-Party Drivers

This section describes how to set up and use the following third-party two-tier, Type 4
drivers with WebL ogic Server:

m Oracle Thin Driver 816
m  Sybase jConnect Driver

These drivers are bundled with your WebL ogic Server distribution; the

webl ogi c. j ar file contains the Oracle Thin Driver and Sybase jConnect classes. If
you want to usethe Oracle Thin Driver 817, it is available asadownl oad from Oracle.
Additional information about these Oracle and Sybase driversis available at their
respective Web sites.

Limitations

Please be aware of the following limitations:

m You cannot use Batch updates (addBat ch() ) with thecal I abl eSt at ement or
prepar edSt at ement  SQL statements when using the RMI driver in
conjunction with 2-Tier drivers.

m  You cannot use BLOBs and CLOBs when using the RMI driver in conjunction
with 2-Tier drivers. BLOBs and CLOBs are not serializable and, therefore, are
not supported with the JIDBC RMI Driver used with WebL ogic 6.0.

Setting the Environment for Your
Third-Party Driver

The following topics describe how to set your CLASSPATH for Windows NT and
Unix for the Oracle Thin Driver and Sybase jConnect Driver.
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CLASSPATH for Third-Party Driver on Windows NT

Set your CLASSPATH, pre-pending the webl ogi c. j ar file, asfollows:
set CLASSPATH=c: \ bea\ webl ogi c6. O\ | i b\ webl ogi c. j ar ; UCLASSPATHY%

Where c:\bealweblogic6.0 is the directory where you installed WebL ogic Server.

CLASSPATH for Third-Party Driver on Unix

Set your CLASSPATH, pre-pending the webl ogi c. j ar file, asfollows:
export CLASSPATH=/ bea/ webl ogi ¢6. 0/ 1 i b/ webl ogi c. j ar; $CLASSPATH

Where /bea/weblogic6.0 is the directory where you installed WebL ogic Server.

Getting a Connection with Your Third-Party
Driver

The following topics describe two ways to get a connection using athird-party, Type
4 driver, such as the Oracle Thin Driver and Sybase jConnect Driver. BEA
recommends you use connection pools, data sources, and JINDI Lookup to establish
your connection. As an alternative, you can get a simple connection directly between
the Java client and the database.

Using Connection Pools With a Third-Party Driver

First, you create the connection pool and data source using the Administration
Console, then establish the connection using a JNDI L ookup.

Create the Connection Pool and DataSource

See Managing JDBC Connectivity in the Administration Guide for information on
how to use the Administration Console to:
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m Create aJDBC Connection Pool
m Create aJDBC DataSource

Using a JNDI Lookup to Obtain the Connection

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

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

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

try {
ctx = new Initial Context(ht);

j avax. sql . Dat aSour ce ds
= (j avax. sql . Dat aSource) ctx.|ookup ("nyDataSource");
j ava. sqgl . Connection conn = ds. get Connection();

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

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

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

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

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

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

InthisexampleaHashtable object is used to passthe parametersrequired for the INDI
lookup. There are other ways to perform a JNDI look up. For more information, see
Programming WebLogic JNDI at http://e-docs.bea.com/wls/docs60/jndi/index.html.

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

Setting a Direct Connection

This simple example shows you how to establish a connection directly between the
javaclient and the database.

Create the Connection Pool

Using the Administration Console, do the following:

m Create the Connection Pool

Setting a Direct Connection Using the Oracle Thin Driver

The following example shows how to set adirect connection using the Oracle Thin
Driver.

In the code:
e Set the following properties

Properties props = new Properties();
props. setProperty("user", "scott");
props. set Property("password", "tiger");
Driver driver = null;

Connection con = null;

e [nstantiate the driver:
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/1 ThinDriver driver
driver = (Driver)d ass. forNane
("oracle.jdbc.driver.Oacl eDriver").new nstance();

e Make the connection:

// Thin driver connection
con = driver. connect
("j dbc: oracl e: t hin: @yHost . nydonai n. com 1521: DEMJ', props);

Setting a Direct Connection Using the Sybase jConnect Driver

The following example shows how to set adirect connection using the Sybase
jConnect Driver.

In the code:
e Set thefollowing properties

Properties props = new Properties();
props. set Property("user", "myuser");
props. set Property("password", "nmypass");
Driver driver = null;

Connection con = null;

e Instantiate the driver

/] Sybase j Connect driver
driver = (Driver)C ass. for Nanme
(“com sybase. j dbc. SybDri ver”).new nstance()

e Make the connection

/1 Sybase j Connect
con = driver.connect
("j dbc: sybase: Tds: nyDB@wyhost : nyport), props);
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[/ Migrating JDBC

T3 API Deprecated

m The T3 APl isbeing deprecated in WebL ogic Server Version 6.0; use the RMI
JDBC driver in its place. (Appliesto migrating from WebL ogic Server 4.6 also.)

JDBC Package Name Change

m The webl ogi c. j dbc20. * packages are being replaced with webl ogi c. j dbc. *
packages. All WebLogic JDBC drivers are now compliant with JDBC 2.0.
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8 Using dbKona

Introduction to dbKona

The dbK ona classes provide a set of high-level database connectivity objectsthat give
Javaapplications and applets access to databases. dbK onasits on top of the JIDBC API
and works with the WebL ogic JDBC drivers, or with any other JIDBC-compliant
driver.

The dbKona classes provides a higher level of abstraction than JDBC, which deals
with low-level details of managing data. The dbKona classes offer objects that allow
the programmer to view and modify database datain ahigh-level, vendor-independent
way. A Java application that uses dbK ona objects does not need vendor-specific
knowledge about DBM S table structure or field typesto retrieve, insert, modify,
delete, or otherwise use data from a database.

dbKona in a Multitier Configuration

dbKonamay also be used inamultitier JDBC implementation consisting of WebL ogic
Server and amultitier driver; this configuration requires no client-side libraries. In a
multitier configuration,WebL ogic JDBC acts as an access method to the WebL ogic
multitier framework. WebL ogic uses asingle JIDBC driver, for example, WebL ogic
jDriver for Oracle, to communicate from the WebL ogic Server to the DBMS.

dbKonaisanatural choice for writing database access programsin a multitier
environment, since with its objects you may write database applications that are
completely vendor independent. dbKona and WebL ogic's multitier framework is
particularly suited for applications that want to retrieve data from several
heterogeneous databases for transparent presentation to the user.
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For more information on WebL ogic and the WebL ogic JDBC Server, see
Programming WebLogic JDBC at http://e-docs.bea.com/wls/docs60jdbc/index.html.

How dbKona and a JDBC Driver interact

dbK ona depends upon a JDBC driver to provide and maintain a connection to a
DBMS. In order to use dbKona, you must have installed a JDBC driver.

m If you are using the WebL ogic jDriver for Oracle native JDBC driver, you
should install the appropriate WebL ogic-supplied .dll, .4, or .so for your
operating system, as described in Installing and Using WebLogic jDriver for
Oracle. at http://e-docs.bea.com/wls/docs60/oracle/install_jdbc.html.

m If you are using a non-WebL ogic JDBC driver, you should refer to the
documentation for that JDBC driver.

JavaSoft’s IDBC is a set of interfaces that BEA has implemented to create itsjDriver
JDBC drivers. BEA's JDBC drivers are JDBC implementations of database-specific
driversfor Oracle, Informix, and Microsoft SQL Server. Using database-specific
drivers with dbK ona offers the programmer access to al of the functionality of each
specific database, as well asimproved performance.

Although the underlying foundation of dbK ona uses JDBC for database transactions,
dbKona provides the programmer with higher-level, more convenient access to the
database.

How dbKona and WebLogic Events Can interact

The dbK ona package contains some “eventful” classes that send and receive events
(within WebL ogic), using WebL ogic events when data is updated locally or in the
DBMS. Check the Eventful TableDataSet examplesin the weblogic/examples
directory in the distribution.

The dbKona Architecture

82

dbKonausesahigh level of abstraction to describe and manipulate datathat residesin
adatabase. Classesin dbK onacreate and manage objectsthat retrieve and modify data.
An application can use dbK ona objects in a consistent way without any knowledge of
how a particular vendor stores or processes data.
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At the core of dbKona sarchitectureisthe concept of aDat aSet . A Dat aSet contains
the results of a query. Dat aSet s alow client-side management of query results. The
programmer can control the entire query result rather than dealing with asingle record
at atime.

A Dat aSet containsRecor ds, and each Recor d contains one or more Val ue objects.
A Recor d iscomparableto adatabaserow, and aval ue can be compared to adatabase
cell. val ue objects“know” their internal datatype as stored in the DBMS, but the
programmer cantreat Val ue objectsin aconsistent way without having to worry about
vendor-specific internal data types.

Methods from the Dat aSet cl ass (and its subclasses Tabl eDat aSet and

Quer yDat aSet ) provideahigh-level, flexible way to navigate through and manipul ate
the results of aquery. Changes made to aTabl eDat aSet can be saved to the DBMS;
dbK ona maintains knowledge of which records have changed and makes a selective
save, which reduces network traffic and DBM S overhead.

dbKona also uses other objects, like Sel ect St nt and KeyDef to shield the
programmer from vendor-specific SQL. By using methods in these class, the
programmer can have dbKona construct the appropriate SQL, which reduces syntax
errors and does not reguire a knowledge of vendor-specific SQL. On the other hand,
dbK ona also allows the programmer to pass SQL to the DBMS if desired.

The dbKona API

The following sections describe the dbKona API.

The dbKona API Reference

Package weblogic.db.jdbc
Package webl ogic.db.jdbc.oracle (Oracl e-specific extensions)

Cl ass java.l ang. Obj ect
Cl ass webl ogi c. db. j dbc. Col um
(i mpl ements webl ogi c. common. i nternal. Serializable)
Cl ass webl ogi c. db. j dbc. Dat aSet
(i mpl ements webl ogi c. common. i nternal. Serializable)
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Cl ass webl ogi c. db. j dbc. Quer yDat aSet
Cl ass webl ogi c. db. j dbc. Tabl eDat aSet
Cl ass webl ogi c. db. j dbc. Event f ul Tabl eDat aSet
(i npl ements webl ogi c. event . acti ons. Acti onDef)
Cl ass webl ogi c. db. j dbc. Enuns
Cl ass webl ogi c. db. j dbc. KeyDef
Cl ass webl ogi c. db. j dbc. Record
Cl ass webl ogi c. db. j dbc. Event f ul Record
(i npl ements webl ogi c. conmon. i nternal . Serializable)
Cl ass webl ogi c. db. j dbc. Schema
(i mpl ement's webl ogi c. conmon. i nternal . Serializabl e)
Cl ass webl ogi c. db. j dbc. Sel ect St nt
Cl ass webl ogi c. db. j dbc. oracl e. Sequence
Cl ass java. |l ang. Throwabl e
Cl ass java.l ang. Exception
Cl ass webl ogi c. db. j dbc. Dat aSet Excepti on

Cl ass webl ogi c. db. j dbc. Val ue

The dbKona Objects and Their Classes

Objectsin doKonafall into three categories:

m Data container objects hold data retrieved from or bound for a database, or they
contain other objects that hold data. Data container objects are always associated
with a set of data description objects and a set of session objects. Tabl eDat aSet
and Recor d objects are examples of data container objects.

m Datadescription objects contain the metadata about data objects, that is, a
description of how the datais structured and typed, and parameters for its
retrieval from the remote DBMS. Every data object or its container is associated
with a set of data description objects. Schema and Sel ect St nt objects are
exampl es data description objects.

m  Miscellaneous objects store information about errors, provide symbolic
constants, etc.

These broad categories of objects depend upon each other in application building. Ina
general way, every data object has a set of descriptive objects associated with it.

8-4 Programming WebL ogic JDBC



The dbKona API

Data Container Objects in dbKona

DataSet

There are three basic objects that act as data containers: aDat aSet (or one of its
subclasses, Quer yDat aSet or Tabl eDat aSet ) containsRecor ds. A Recor d contains
Val ues.

m Dat aSet
e (ueryDat aset
e Tabl eDat aSet

e Event ful Tabl eDat aSet

m Record
e Vaue

The dbK ona package uses the concept of aDat aSet to cacherecordsretrieved froma
DBMS server. It isroughly equivalent to atablein SQL. The Dat aSet class hastwo
subclasses, Quer yDat aSet and Tabl eDat aSet .

In the multitier model using the WebL ogic Server, DataSets can be saved (cached) on
the WebL ogic Server.

m A Dat aSet isconstructed asaQuer yDat aSet or a Tabl eDat aSet to hold the
results of aquery or astored procedure.

m A Dat aSet’ s retrieval parameters are defined by a SQL  statement, or by the
dbK ona abstraction for SQL statements, aSel ect St nt object.

m A Dat aset ispopulated with Recor ds, which contain val ues. Recor ds are
accessible by index position (0-origined).

m A Dat aSet isdescribed by and bound to a Schema, which storesinformation its
attributes, like column name, datatype, size, and order of each database column
represented in the Dat aSet . Column namesin a Schema are accessible by index
position (1-origined).

TheDat aSet class(seewebl ogi c. db. j dbc. Dat aSet ) isthe abstract parent classfor
Quer yDat aSet and Tabl eDat aSet .
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QueryDataSet

TableDataSet

8-6

A Quer yDat aSet makes the results of an SQL query available as a collection of
Records that are accessible by index position (0-origined). Unlike the case with a
Tabl eDat aSet , changes and additionsto a Quer yDat aSet cannot be saved into the
database.

There are two functional differences between a QueryDataSet and a Tabl eDat aSet :
First, changes made to a Tabl eDat aSet can be saved to a database; you can make
changes to Recordsin a Quer yDat aSet , but those changes cannot be saved. Second,
you can retrieve datainto a Quer yDat aSet from more than one table.

m A QueryDat aSet isconstructed in the context of a java.sgl.Connection or with
aj ava. sqgl . Resul t Set ; thatis, you passthe Connection object as an
argument to the Quer yDat aSet constructor. A Quer yDat aSet’ s dataretrieval
is specified by a SQL query and/or by a Sel ect St nt object.

m A QueryDat aSet ispopulated with Records (accessible by 0-origined index),
which contain Values (accessible by 1-origined index).

m A QueryDat aSet isdescribed by a Schema, which storesinformation about the
Quer yDat aSet’ s attributes. Attributesinclude name, datatype, size, and order
of each database column represented in the Quer yDat aSet .

TheQuer yDat aSet class(seewebl ogi c. db. j dbc. Quer yDat aSet ) hasmethodsfor
constructing, saving, and retrieving a QueryDataSet. Y ou can specify any SQL for a
QueryDataSet, including SQL for joins. The superclass DataSet contains methods for
managing record caching details.

The functional difference between aTabl eDat aSet and aQuer yDat aSet isthat
changesmadeto aTabl eDat aSet can be saved to adatabase. With aTabl eDat aSet ,
you can update valuesin Recor ds, add new Recor ds, and mark Recor ds for deletion;
finally, you can save changes to a database, using the save() methodsin either the
Tabl eDat aSet classto save an entire Tabl eDat aSet , or inthe Recor d classto save
asinglerecord. Additionally, thedataretrieved into aTabl eDat aSet is, by definition,
from a single database table; you cannot perform joins on database tablesto retrieve
datafor aTabl eDat aSet .
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If you intend to save updates or del etes to a database, you must construct the

Tabl eDat aSet with aKeyDef object that specifies a unique key for forming the
WHERE clauses in an UPDATE or DELETE statement. A KeyDef isnot necessary if only
inserts take place, since an insert operation does not require a WHERE clause. The
KeyDef key must not contain columnsthat are filled or atered by the DBMS, since
dbK ona must have a known value for the key column to construct a correct WHERE
clause.

You can also qualify aTabl eDat aSet with an arbitrary string that isused to construct
thetail of the SQL statement. When you are using dbK ona with an Oracle database,
for example, you can qualify the Tabl eDat aSet withthestring“f or UPDATE” to place
alock on the records that are retrieved by the query.

A Tabl eDat aSet can be constructed with akKeyDef , adbKonaobject used for setting
aunique key for saving updates and deletesto the DBMS. If you are working with an
Oracle database, you can set the Tabl eDat aSet’ s KeyDef to “RON D,” whichisa
unique key inherent in each table. Then construct the TableDataSet with a set of
attributes that includes “ROW D.”

m A Tabl eDat aSet is constructed in the context of aj ava. sql . Connecti on
object; that is, you pass the Connect i on object as an argument to the
Tabl eDat aSet constructor. Its dataretrieval is specified by the name of a
DBMStable. If you intend to save updates and deletes, you must supply a
KeyDef object when the Tabl eDat aSet is constructed. You may refine a query
with thewher e() and or der () methods to set WHERE and ORDER BY clauses
after the Tabl eDat aSet is created.

m A Tabl eDat aSet hasadefault Sel ect St nt object associated with it that can be
used to take advantage of Query-by-example functionality.

m A Tabl eDat aSet is populated with Recor ds (accessible by O-origined index),
which contain Values (accessible by 1-origined index).

m A Tabl eDat aSet ’ s attributes are described by a Schema, which stores
information about the Tabl eDat aSet ’ s attributes, like column name, data type,
size, and order of the database columns represented in the Tabl eDat aSet .

m Tabl eDat aSet s can be cached on a WebL ogic JDBC Server.

m Theset Ref reshOnSave() method setsthe Tabl eDat aSet so that any record
inserted or updated during a save is also immediately refreshed from the DBMS.
Set thisflag if your Tabl eDat aSet has columns altered by the DBMS, such as
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the Microsoft SQL Server IDENTITY column or a column modified by an insert
or update trigger.

The Ref resh() methods refresh records in the Tabl eDat aSet that would be
saved in the database, that is, records that you have changed in the

Tabl eDat aSet . Any changes you have made to arecord are lost and the record
is marked clean. Records you have marked for delete are not refreshed. A record
you have added to the Tabl eDat aSet raises an exception stating that there is no
DBMS representation of the row from which to refresh.

ThesaveW t hout St at usUpdat e() methods save Tabl eDat aSet records to the
DBM S without updating the save status of the recordsin the Tabl eDat aSet .

Use these methods to save Tabl eDat aSet records within atransaction. If the
transaction isrolled back, the records in the Tabl eDat aSet are consistent with
the database and the transaction can be retried. After the transactionis
committed, call updat eSt at us() to update the save status of recordsin the

Tabl eDat aSet . Once you have saved arecord with

saveW t hout St at usUpdat e() , you cannot modify it until you call

updat eSt at us() on the record.

The Tabl eDat aSet . set Opt i mi sti cLocki ngCol () method allows you to
designate a single column in the Tabl eDat aSet as an optimistic locking
column. Applications use this column to detect whether another user has
changed the row since it was read from the database. dbK ona assumes the

DBM S updates the column whenever the row is changed, so it does not update
this column from the value in the Tabl eDat aSet . It uses the column in the
VHERE clause of an UPDATE statement when you save the record or the
TableDataSet. If another user has modified the record, dbKona's update fails;
you can retrieve the new values for the record using Recor d. r ef r esh() , make
your changes to the record, and try to save the record again.

TheTabl eDat aSet class(seewebl ogi c¢. db. j dbc. Tabl eDat aSet ) hasmethodsfor:

Constructing a Tabl eDat aSet

Setting its WHERE and ORDER BY clauses
Getting its Key Def

Getting its associated JDBC Resul t Set
Getting its Sel ect St mt

Getting its associated DBM S table name
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m  Saving its changes to a database
m Refreshing its records from the DBMS
m  Getting other information about it

The superclass Dat aSet contains methods for managing record caching.

EventfulTableDataSet

An Event f ul Tabl eDat aSet , for use within WebL ogic, isa Tabl eDat aSet that
sends and receives events when its dataiis updated locally or in the DBMS.

Event f ul Tabl eDat aSet implementswebl ogi c. event . acti ons. Acti onDef ,
which is the interface implemented by all Acti on classesin WebL ogic Events. The
acti on() method of an Event f ul Tabl eDat aSet updatesthe DBMS and notifies all
other Event f ul Tabl eDat aSet s for the same DBM S table of the change. (You can
read more about WebL ogic Events in the whitepaper and the Developers Guide for
WebL ogic Events.)

When an Event f ul Recor d in an Eventful TableDataSet changes, it sends an
EventMessage to the WebL ogic Server with a ParamSet that contains the row that
changed aswell asthe changed data, for thetopic WEBL OGIC.[tablename], wherethe
tablename is the name of the table associated with an Eventful TableDataSet.

Event f ul Tabl eDat aSet takes action on the received, evaluated event to update its
own copy of the record that changed.

An Event f ul Tabl eDat aSet isconstructed in the context of a java.sgl.Connection
object, as an argument to the constructor. Y ou must also supply a T3Client object, a
KeyDef to be used for inserts, updates, and deletes, and the name of the DBM Stable.

m LikeaTabl eDat aSet, an Event f ul Tabl eDat aSet hasadefault Sel ect St nt
object associated with it that can be used to take advantage of
Query-by-example functionality.

m AnEventful Tabl eDat aSet ispopulated with Event f ul Recor ds (accessible
by a O-origined index). Like Records, Eventful Records contain Values
(accessible by a 1-origined index).

m An Eventful Tabl eDat aSet ' s attributes are described by its Schema, in the
same way as aTabl eDat aSet .
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Record
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For example, an Event f ul Tabl eDat aSet might be used by a warehouse inventory
system to automagically update many views of atable. Here is how it works. Each
warehouse employee’s client app creates an Event f ul Tabl eDat aSet from the
“stock” table and displays those records in a Java application. Employees doing
different jobs might have different displays, but all of the client applications are using
an Eventful TableDataSet of the “stock” table. Because a Tabl eDat aSet iS
"eventful,” each record in the data set hasregistered an interest in itself automatically.
The WebL ogic Topic Tree has aregistration of interest for al the records; for each
client, thereisaregistration of interest in each record in the Tabl eDat aSet .

When auser changes arecord, the DBM Sis updated with the new record. At the same
time, an EventM essage (embedded with the changed Record itself) is automatically
sent to the WebL ogic Server. Each client using an Event f ul Tabl eDat aSet of the
“stock” table receives an event notification that has embedded in it the changed
Record. TheEvent f ul Tabl eDat aSet for each client acceptsthe changed Record and
updates the GUI.

Recor ds are created as part of aDat aSet . Y ou can aso construct Recor ds manually
in the context of aDat aSet and its Schema, or the Schena of an SQL table known to
an active Dat abase session.

Records in a Tabl eDat aSet may be saved to the database individually with the
save() methodinthe Recor d class, or corporately with thesave() method in the
Tabl eDat aSet class.

®m Records are constructed when aDat aSet is created and its query is executed.
A Recor d may also be added to an existing Dat aSet with the
Dat aSet .addRecor d() method or with aRecor d constructor (after the
Dat aSet’ s fetchRecords() method has been called to get its Schenm).

m A Record contains acollection of val ues. Recor ds are accessible by
0-origined index position. Val ues within aRecor d are accessible by 1-origined
index position.

m A Record isdescribed by the Schena of its parent Dat aSet . The Schema
associated with aRecor d holds information about the name, data type, size, and
order of each field in the Recor d.

The Recor d class (seewebl ogi c. db. j dbc. Recor d) has methods for:

m  Constructing aRecor d object
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Value

m Determining its parent Dat aSet and Scherma

m  Determining the number of columnsin it

m Determining its save or update status

m  Determining the SQL string used to save or update a Recor d to the database
m  Getting and setting its val ues

m Returning the value of each of its columns as a formatted string

A Value object has an internal type, which is defined by the Schema of its parent

Dat aSet . A Val ue object can be assigned a value with a data type other than its
internal type, if the assignment islegal. A Val ue object can also return the value of a
data type other than itsinternal datatype, if the request islegal.

The Val ue object acts to shield the application from the details of manipulating
vendor-specific data types. The Val ue object “knows” its data type, but all val ue
objects can be mani pul ated within a Java application with the same methods, no matter
theinternal datatype.

m Val ues are created when Recor ds are created.
m Theinternal datatype of aVal ue object may be among the following:

Bool ean
e Byte
e Byte[]
e Date
e Doubl e- precision
e Fl oating-point
e | nteger
e Long
e Numeric
e Short
e String

o Tine
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e Tinmestanp
e NULL

These types are mapped to the JIDBC typeslisted in j ava. sgl . Types.
m Val ues are described by the Schema associated with its parent Dat aSet .

TheVal ue class(seewebl ogi c. db. j dbc. Val ue) hasmethodsfor getting and setting
the data and data type of a Vaue object.

Data Description Objects In dbKona

Data description objects contain metadata; that is, information about data structure,
how data are stored on and retrieved from the DBM S, whether and how data can be
updated. Some of the data description objects that doK ona uses are implementations
of the JIDBC interface; a brief description and how to use these is provided here.

® Schena
® Col um
m  KeyDef
B SelectStnt

Schema

When you instantiate a Dat aSet , you implicitly create the Schena that describesiit,
and when you fetch its Recor ds, its Schema is updated.

m A Schenm isconstructed automatically when aDat aSet is instantiated.

m A DataSet’s attributes (and therefore, attributes of Quer yDat aSet s and
Tabl eDat aSet s, and their associated Records) are defined by a Schema, asare
the attributes of a Tabl e.

m Schemaattributes are described as a collection of Col unm objects.
The Schena class (see webl ogi c. db. j dbc. Schema) has methods for:
m  Adding and returning the Col unms associated with the Schema

m  Determining the number of columnsin aSchema
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Column

KeyDef

m Determining the (1-origined) index position of a particular column namein the
Schema

Schema is created.

The Col umm class (see webl ogi c. db. j dbc. Col urm) has methods for:

m  Setting the Col urm to a particular data type

m  Determining the data type of a Col um

m Determining the database-specific data type of a Col um

m Determining the name, scale, precision, and storage length of a Col umrm

m  Determining whether NULL values are allowed in the native DBMS column

m  Determining if the Col unm isread-only and/or searchable

"WHERE attributel = valuelandattribute2 = val ue2,” and soon, to uniquely
identify and manipul ate a particular database record. The attributesin akeyDef should
correspond to unique key in the database table.

The KeyDef object with no attributes is constructed in the KeyDef class. Use the
addAttrib() method to build the attributes of the KeyDef , and then use the Key Def
asan argument in the constructor for aTabl eDat aSet . OncetheKeyDef isassociated
with aDat aSet , you can’t add any more attributesto it.

When you are working with an Oracle database, you can add the attribute “ ROW D, ”
whichisaninherently unique key associated with each table, to be used for inserts and
deleteswith a Tabl eDat aSet .

The KeyDef class (seewebl ogi c. db. j dbc. KeyDef ) has methods for:
m  Adding attributes
m Determining the number of attributesin it

m  Determining if it has an attribute that corresponds to a particular column name
or index position.
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SelectStmt

A Sel ect St nt objectisconstructedinthe Sel ect St nt class. Then add clausesto the
Sel ect St nt with methodsin the Sel ect St nt class, and use the resulting

Sel ect St nt object as an argument when you create a Quer yDat aSet . A

Tabl eDat aSet also hasadefault Sel ect St mt associated with it that can be used to
further refine dataretrieval after the Tabl eDat aSet has been created.

MethodsintheSel ect St nt class (seeweblogic.db.jdbc.SelectStmt) correspondto the
clausesin a SQL statement, which include:

m Field (and an alias)

® From

m Goup

® Having

m O der by

®  Uni que

m \Were

Thereisalso full support for setting and adding Query-by-example clauses. Note that
with thef r om() method, you can specify a string that includes an alias, in the format
“<i >t abl eName al i as</i >". Withthefi el d() method, you can use a string after
theformat “<i >t abl eAl i as. attri but e</i>" asan argument. You are not limited
toasingletable namewhen constructingaSel ect St nt object, although its usage may
dictate whether or not ajoinis useful. A Sel ect St nt object associated with a

Quer yDat aSet can join one or moretables, whereasaTabl eDat aSet cannot, sinceit
is by definition limited to the datain asingle table.

Miscellaneous Objects in dbKona

Exceptions

Other miscellaneous objects in dbKona include Exceptions and Constants.
m Exceptions

m Constants

m  Dat aSet Excepti on

B LicenseException
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Constants

® java.sql.SQLException

In general, Dat aSet Except i ons occur when there is a problem with a Dat aSet ,
including errors generated from stored procedures, or when there is an internal 10
error.

j ava. sql . Sgl Except i ons are thrown when there is a problem building an SQL
statement or executing it on the DBMS server.

The Enuns class contains constants for the following:
m  Trigger states

m  Vendor-specific database types

® | NSERT, UPDATE, and DELETE database operations

Thej ava. sql . Types class contains constants for data types.

Entity Relationships

Inheritance Relationships

The following illustrations show important descendancy relationships between
dbKona classes. One class is subclassed:

Dat aSet
Dat aSet isthe abstract base classfor Quer yDat aSet and Tabl eDat aSet .
Other dbK ona objects descend from Dbbj ect .

Most dbKonaExcept i ons, including Dat aSet Except i on andLi censeExcept i on,
are subclassed from j ava. | ang. Except i on and

webl ogi c. db. j dbc. Dat aSet Except i on. LicenseException is subclassed from
Runt i neExcepti on.
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Possession Relationships

Each dbK ona object may have other objects associated with it that further defineits
structure. The following illustrations show these relationships.

Dat aSet
A Dat aSet hasRecords, each of which hasValues. A Dat aSet hasaSchema
that defines its structure, which is made up of one or more Columns. A
Dat aSet may have a Sel ect St nt that sets parameters for dataretrieval.

Tabl eDat aSet
A Tabl eDat aSet hasaKeyDef for updates and deletes by key.

Schema
A Schena has Col ums that define its structure.

Implementing With dbKona

The following sections describe a set of working examplesthat illustrate several steps
to building a simple Java application that retrieves and displays data from aremote
DBMS.

Accessing a DBMS With dbKona

The following steps describe how to use dbK onato accessa DBMS.

Step 1. Importing packages

8-16

Applicationsthat use dbK onaneed accesstoj ava. sql and webl ogi c. db. j dbc (the
WebL ogic dbK ona package), plus any other Java classes that you will use. In the
following case, we also import the Properties classfromj ava. uti | , used during the
login process, and the webl ogi c. ht M package.

i mport java.sql.*;

i mport webl ogi c. db. j dbc. *;

i mport weblogic.htm .*;
import java.util.Properties;
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Note that you do not import the package for your JDBC driver. The JDBC driver is
established during the connection phase. For version 2.0 and later, you do not import
webl ogi c. db. conmon, webl ogi c. db. server, orwebl ogi c. db.t3client.

Step 2. Setting Properties For Making a Connection

The following code example isamethod for creating the Properties object that will be
used later in thistutorial to make a connection to an Oracle DBMS. Each property is
set with a double-quote-enclosed string.

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

throws Dat aSet Exception, java.sql.SQLExcepti on,
java.io.| Oexception, Cl assNot FoundException

{
Properties props = new java. util.Properties();
props. put ("user", "scott");
props. put ("password", "tiger");
props. put ("server", "DEMD'") ;

(continued bel ow)

The Properti es object will be used as an argument to create a Connect i on. The
JDBC Connect i on object will become an important context for other database
operations.

Step 3. Making a Connection to the DBMS

A Connect i on object is created by loading the JDBC driver class with the

d ass. f or Name() method, and then calling thej ava. sql . nyDri ver. connect ()
constructor, which takes two arguments, the URL of the JDBC driver to be used and a
java.util.Properties object.

Y ou can see how to create the Properties object, props, in step 2.

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

nyDri ver. connect ("j dbc: webl ogi c: oracl e", props);
conn. set Aut oCommi t (f al se);

The Connect i on conn becomesan argument for other actionsthat involvethe DBMS,
for instance creating Dat aSet s to hold query results. For details about connecting to
aDBMS, see the developers guide for your your driver.
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Connect i ons, Dat aSet s (and, if you use them, JDBC Resul t Set s), and

St at ement s should be closed with the cl ose() method when you have finished
working with them. Note in the code examples that follow that each of theseis
explicitly closed.

Note: Thedefault modeof j ava. sql . Connect i on sets autocommit to true. Oracle
will perform much faster if you set aut oconmi t tof al se, as shown above.

Note: Driver Manager . get Connecti on() isasynchronized method, which can
cause your application to hang in certain situations. For this reason, BEA
recommends that you use the Dr i ver . connect () method instead of
Dri ver Manager . get Connecti on()

Preparing a Query, Retrieving, and Displaying Data

Thefollowing steps describe how to prepare aquery, and retrieve and display
data.

Step 1. Setting Parameters for Data Retrieval

8-18

In dbK ona, there are several ways to set parameters—to compose the SQL statement
and set its scope—for retrieving data. Here we show how dbKonacan interact at avery
basic level with any JDBC driver, by taking the results of aJDBC Resul t Set and
creating a Dat aSet . In this example, we use a St at ement object to execute a SQL
statement. A St at enent object is created with amethod from the JDBC Connect i on
class, and then the Resul t Set iscreated by executing the Statement.

Statement stnt = conn.createStatenent();
stnt. execute("SELECT * from enpdenn");
ResultSet rs = stnt.getResultSet();

Y ou can use the results of a query executed with a Statement object to instantiate a
QueryDataSet. This QueryDataSet is constructed with a JDBC ResultSet:

Statenent stnt = conn.createStatenent();
stnt. execute("SELECT * from enpdenn");
Resul tSet rs = stnt.getResultSet();
QueryDat aset ds = new QueryDataSet (rs);
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Using the results from the execution of aJDBC St at enent is only one way to create
aDat aSet . It requires knowledge of SQL, and it doesn’t give you much control over
the results of your query: basically, you can iterate through the records with the JDBC
next () method. With dbKona, you do not have to know much about SQL to retrieve
records; you can use methods in dbKonato set up your query, and once you have
created aDat aSet with your records, you have amuch finer control over manipulating
the records.

Step 2. Creating a DataSet for the Query Results

Instead of requiring you to compose an SQL statement, dbK ona lets you use methods
to set certain parts of the statement. Y ou create aDat aSet (either aTabl eDat aSet or
aQuer yDat aSet ) for the results of the query.

For example, the simplest dataretrieval in dbKonaisinto aTabl eDat aSet . Creating
aTabl eDat aSet requiresjust aConnect i on object and the name of the DBM Stable
that you want to retrieve, asin this example that retrieves the Employee table (alias
“enpdeno"):

Tabl eDat aSet tds = new Tabl eDat aSet (conn, "enpdenp");

A Tabl eDat aSet can be constructed with a subset of the attributes (columns) in a
DBMStable. If you want to retrieve just afew columns from avery large table,
specifying those columnsis more efficient than retrieving the entire table. To do this,
pass alist of table attributes as a string in the constructor. For example:

Tabl eDat aSet tds = new Tabl eDat aSet (conn, "enpdeno", "enpno,
dept");

Use aTabl eDat aSet if you want to be able to save changes to the DBMS, or if you
do not plan to do ajoin of one or more tables to retrieve data; otherwise, use a

Quer yDat aSet . Inthisexample, we usethe Quer yDat aSet constructor that takestwo
arguments: a Connect i on object and a string that isthe SQL.:

QueryDat aSet qds = new QueryDat aSet (conn, "select * from
enpdenn") ;

Y ou do not actually begin receiving data until you call thef et chRecor ds() method
inthe Dat aSet class. After you create a Dat aSet , you can continue to refine its data
parameters. For instance, we could refine the sel ection of recordsto beretrieved in the
Tabl eDat aSet withthewher e() method, which adds aWHERE clause to the SQL that
dbK ona composes. The following retrieves just one record from the Employee table
by using the wher e() method to create a WHERE clause.
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Tabl eDat aSet tds
t ds. wher e(" enpno

new Tabl eDat aSet (conn, "enpdenn");
8000") ;

Step 3. Fetching the Results

8-20

When you are statisfied with the data paramaters, call the f et chRecor ds() method
from the Dat aSet class, as shown in this example:

Tabl eDat aset tds = new Tabl eDat aSet (conn, "enpdenp", "enpno,
dept”);

tds. where("enpno = 8000");

tds. fetchRecords();

Thef et chRecor ds() method can take arguments to fetch a certain number of
records, or to fetch records starting with a particular record. In the following example,
we fetch no more than the first 20 records and discard the rest with the

cl ear Recor ds() method.

Tabl eDat aSet tds = new Tabl eDat aSet (conn, "enpdeno", "enpno,
dept");
tds. where("enpno > 8000");
tds. fetchRecords(20)
. cl ear Records();

When dealing with very large query results, you may prefer to fetch afew recordsat a
time, process them, and then clear the Dat aSet before the next fetch. Use the

cl ear Recor ds() method from the Dat aSet classto clear the Tabl eDat aSet
between fetches, asillustrated here.

Tabl eDat aSet tds = new Tabl eDat aSet (conn, "enpdeno", "enpno,
dept");
tds. where("enpno > 2000");
while (!tds.all RecordsRetrieved()) {
tds. fetchRecords(100);
/1 Process the hundred records .
tds. cl earRecords();

}

Y ou can a'so reuse aDat aSet with amethod that was added in release 2.5.3. This
method, Dat aSet . r el easeRecor ds() , closesthe Dat aSet and releases al the
Records but does not nullify them. Y ou can reuse the Dat aSet to generate new
records, yet any recordsfrom thefirst use still held by the application remain readable.
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Step 4. Examining a TableDataSet's Schema

Here is asimple example of how you can examine the Schema information for a
Tabl eDat aSet . Thet oSt ri ng() method in the Schema classdisplaysa
newline-delimited list of the name, type, length, precision, scale, and null-allowable
attributes of the columns in the table queried for a Tabl eDat aSet tds.

Schema sch = tds.schenma();
Systemout.println(sch.toString());

If you use a Statement object to create a query, you should close the Statement after
you have completed the query and fetched its results.

stnt.close();

Step 5. Examining the Data with htmlKona

The following example shows how you might use an htmlKona Unor der edLi st to
examine the data. This example uses Dat aSet . get Recor d() and

Recor d. get Val ue() to examine each record in afor loop. This finds the name, ID,
and salary of the employee making the most money from the records retrieved in the
QueryDataSet we created in step 2.

/1l (Creation of Database session object and QueryDataSet qds)
Unor der edLi st ul = new UnorderedList();

String nane

String id = ;
String sal str = ;
int sal = 0;
for (int i =0; i < qds.size(); i++) {

Il Get a record
Record rec = qds. getRecord(i);
int tnp = rec.getValue("Enp Salary").aslnt();
/1 Add the salary anount to the htmn Kona Li st El emrent
ul . addEl ement (new Listltem("$" + tnp));
/| Conpare this salary to the maxi numsal ary we have found so far
if (tnp > sal) {
/1 1f this salary is a new max, save away the enpl oyee's info

sal = tnp;

name = rec. get Val ue("Enp Nanme").asString();
id = rec.getValue("Emp ID").asString();

sal str = rec. getVal ue("Enp Sal ary").asString();
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Step 6. Displaying the Results with htmlKona

html K ona providesaconvenient way to display dynamic datalike that produced by the
above example. The following example shows how you might construct a page on the
fly for displaying the results of your query.

Ht ml Page hp = new Ht ml Page();
hp. get Head()

. addEl enent (new Titl eEl enent ("Hi ghest Paid Enpl oyee"));
hp. get BodyEl enent ()

.setAttribut e(BodyEl ement . bgCol or, Htm Col or.white);
hp. get Body()

. addEl enment ( Mar kupEl emrent . Hor i zont al Li ne)

. addEl ement (new Headi ngEl ement ("Query String: ", +2))

. addEl ement (stnt.toString())

. addEl enment ( Mar kupEl emrent . Hor i zont al Li ne)

. addEl ement ("1 exam ned the values: ")

. addEl enment (ul)

. addE!l enment ( Mar kupEl emrent . Hor i zont al Li ne)

. addEl enent (" Max sal ary of those enpl oyees examined is: ")

. addEl enent ( Mar kupEl enment . Br eak)

. addEl enent (" Nanme: ")

. addEl enent (new Bol dEI enent ( nane))

. addEl enent ( Mar kupEl enment . Br eak)

.addEl enent ("I1D: ")

. addEl enent (new Bol dEl enent (i d))

. addEl enent ( Mar kupEl enment . Br eak)

. addEl enent ("Sal ary: ")

. addEl enment (new Bol dEl enent (sal str))

. addEl enment ( Mar kupEl enent . Hori zont al Li ne) ;

hp. out put () ;

Step 7. Closing the DataSet and the Connection

8-22

gds. cl ose();
tds. close();

It is also important to close the Connection to the DBMS. This code should appear at
the end of al of your database operationsin afinally block, asin this example:

try {
/1 Do your work

}
catch (Exception nye) {
/] Catch and handl e exceptions

}
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finally {

}

try {conn.close();}
catch (Exception e) {
/1 Deal with any exceptions

}

Code summary

i mport java.sql.*;

i mport webl ogi c. db. jdbc. *;

i nport weblogic.htm .*;
import java.util.Properties;

public class tutor {

public static void main(String[] argv)

{

throws java.io.|OException, DataSetException,
java. sql . SQLExcepti on, Htm Excepti on,
Cl assNot FoundExcepti on

Connection conn = nul |l ;
try {

Properties props = new java. util.Properties();
props. put ("user", "scott");

props. put ("password”, “tiger");

props. put ("server", "DEMD') ;

Driver nyDriver = (Driver)
Cl ass. for Name("webl ogi c.jdbc.oci.Driver").new nstance();
conn =
nmyDri ver. connect ("j dbc: webl ogi c: oracl e",
props);
conn. set Aut oCommi t (f al se);

/'l Create a Tabl eDataSet to add 10 records
Tabl eDat aSet tds = new Tabl eDat aSet (conn, "enpdenn");

for (int i =0; i < 10; i++) {
Record rec = tds. addRecord();
rec. setVal ue("enpno", i)
.set Val ue("enane", "person " + i)
.setVal ue("esal ary", 2000 + (i * 10));
}
/1 Save the data and close the Tabl eDat aSet
tds. save();

tds.close();
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/] Create a QueryDataSet to retrieve the additions to the table
Statenent stnt = conn.createStatenent();
stnt. execut e("SELECT * from enpdenp");

QueryDat aSet gds = new QueryDat aSet (stnt.get ResultSet());
gds. f et chRecords();

/1 Use the data fromthe QueryDat aSet
Unor der edLi st ul = new UnorderedLi st ();

String nane

String id ="",
String salstr = """
int sal = 0;
for (int i = 0; i < qgds.size(); i++) {

Record rec = qds. getRecord(i);
int tnp = rec.getValue("Enp Salary").aslnt();
ul . addEl enent (new Listlten("$" + tnp));

if (tnp > sal) {

sal = tnp;

name = rec. get Val ue("Enp Nanme").asString();
id = rec.getValue("Emp ID").asString();

sal str = rec.getVal ue("Enp Sal ary").asString();

}
}

/1 Use an htnl Kona page to display the data retrieved, and the
/] statements used to retrieve it
Ht m Page hp = new Ht ml Page();
hp. get Head()
. addEl ement (new Ti t| eEl enent (" Hi ghest Paid Enpl oyee"));
hp. get BodyE!l enent ()
.set Attri but e(BodyEl emrent . bgCol or, Htm Col or.white);
hp. get Body()
. addEl ement ( Mar kupEl emrent . Hor i zont al Li ne)
. addEl enent (new Headi ngEl ement (" Query String: ", +2))
. addEl ement (stnt.toString())
. addEl ement ( Mar kupEl erment . Hor i zont al Li ne)
. addEl enent ("1 exam ned the values: ")
. addEl enment (ul)
. addEl ement ( Mar kupEl ement . Hor i zont al Li ne)
. addEl enent ("Max sal ary of those enpl oyees examined is: ")
. addEl enent ( Mar kupEl enment . Br eak)
. addEl enent (" Name: ")
. addEl enent (new Bol dEl enent (nane))
. addEl enent ( Mar kupEl enent . Br eak)
.addEl enent ("I1D: ")
. addEl enent (new Bol dEl enent (i d))
. addEl enent ( Mar kupEl enent . Br eak)
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. addEl enent ("Sal ary: ")
. addEl enent (new Bol dEl enent (sal str))
. addEl enent ( Mar kupEl enent . Hori zont al Li ne) ;

hp. out put () ;

/1 Cl ose QueryDat aSet
qds. cl ose();

}
catch (Exception e) {

/1 Deal with any exceptions

}
finally {

/1 O ose the connection
try {conn.close();}
catch (Exception nye) {
/1 Deal with any exceptions
}

}
}
}

Note that we closed each St at emrent and Dat aSet after use, and that we closed the
Connectioninafinally block.

Using a SelectStmt Object To Form a Query

The following steps describe how to form a query using a Sel ect St nt
object.

Step 1. Setting SelectStmt Parameters

When you create a Tabl eDat aSet , it is associated with an empty Sel ect St nt that
you can then modify to form a query. In this example, we have already created a
connection conn. Hereis how you accessaTabl eDat aSet ' s Sel ect St nt :

Tabl eDat aSet tds = new Tabl eDat aSet (conn, "enpdenp");
SelectStm sqgl = tds.selectStnt();

Now set the parametersfor the Sel ect St nt object. In the example, the first argument
for each field is the attribute name and the second is the alias. This query will retrieve
information about all employees who make less than $2000.
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sql . field("enmpno", "Enp ID")
.field("enane", "Enp Nane")
.field("sal", "Enp Sal ary")
.from("enmpdenn")

. where("sal < 2000")
.order ("enpno");

Step 2. Using QBE to Refine the Parameters

The Sel ect St nt object also givesyou Quer y- by- exanpl e functionality.

Quer y- by- exanpl e, or @BE, forms parametersfor dataretrieval using aset of phrases
that follow the format column operator value. For example, "empno = 8000” isa
Quer y- by- exanpl e phrasethat can select all therowsin one or moretableswherethe
field employee number (" enpno", alias “Enp | D') equals 8000.

We can further define the parameters for data selection by using the set Qoe() and
addQoe() methodsinthe Sel ect St nt class, asis shown here. These methods allow
you to use vendor-specific QBE syntax in constructing a select statement.

sql . set Qbe("enane", " MJRPHY")
. addUnquot edQbe( " enpno”, "8000");

When you have finished, usethe f et chRecor ds() method to populate the Dat aSet ,
aswe did in the second tutorial.

Modifying DBMS Data With a SQL Statement

The following steps describe how to modify DBMS datawith a SQL statement.

Step 1. Writing SQL Statements

8-26

When you retrieve data that you expect to modify, and if you want to save those
maodifications into the remote DBMS, you should retrieve datainto a Tabl eDat aSet .
Changes made to Quer yDat aSet s cannot be saved.

Aswith most dbK ona operations, you should begin by creating the Pr oper t i es and
Dri ver objects, and then instantiating aConnect i on. Step 1. Writing SQL statements

"empdemo” table.

Programming WebL ogic JDBC



Implementing With dbKona

String insert = "insert into enpdeno(enmpno, " +
"enane, job, deptno) values " +
"(8000, 'MJURPHY', 'SALESMAN , 10)";

The second statement changes Murphy’ s name to Smith, and changes his job status
from Salesman to Manager.

String update = "update enpdenp set enane = 'SMTH , " +
"job = ' MANAGER " +
"where enpno = 8000";
The third statement del etes this record from the database.

String delete = "del ete from enpdenp where enmpno = 8000";

Step 2. Executing Each SQL Statement

First, save a snapshot of the table into a Tabl eDat aSet . Later we'll examine each
Tabl eDat aSet to verify that the execute operation produced the expected results.
Noticethat Tabl eDat aSet s are instantiated with the results of an executed query.

Statement stntl = conn.createStatenent();
stnt 1. execute(insert);

Tabl eDat aSet dsl
dsl. wher e("enpno
ds1.fetchRecords();

new Tabl eDat aSet (conn, "emp");
8000");

The methods associated with Tabl eDat aSet allow you to specify a SQL WHERE clause
and a SQL ORDER BY clause and to set and add to a QBE statement. We use the

Tabl eDat aSet in this example to requery the database table “enp” after each
statement is executed to see the results of the execut e() method. With the “wher e”
clause, we narrow down the records in the table to just employee number 8000.

Repeat the execut e() method for the update and del ete statements and capture the
resultsinto two more Tabl eDat aSet s, ds2 and ds3.

Step 3. Displaying the Results with htmlKona

Servl et Page hp = new Servl et Page();
hp. get Head()

. addEl enent (new Titl eEl enent ("Mdifying data with SQ"));
hp. get Body()

. addEl enent ( Mar kupEl enent . Hor i zont al Li ne)

. addEl enent (new Tabl eEl enent (tds))
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. addEl enment ( Mar kupEl erent . Hor i zont al Li ne)

. addEl ement (new Headi ngEl ement (" Query results afer | NSERT", 2))
. addEl enent (new Headi ngEl ement ("SQ.: ", 3))

. addEl ement (new Literal El ement (i nsert))

. addEl enent (new Headi ngEl ement ("Result: ", 3))

. addEl enent (new Literal El ement (dsl))

. addEl enment ( Mar kupEl emrent . Hor i zont al Li ne)
. addEl enent (new Headi ngEl enent (" Query results after UPDATE', 2))
. addEl enent (new Headi ngEl ement ("SQ.: ", 3))

. addEl enment (new Literal El ement (update))

. addEl enent (new Headi ngEl ement ("Result: ", 3))

. addEl enent (new Literal El ement (ds2))

. addEl enment ( Mar kupEl emrent . Hor i zont al Li ne)
. addEl enent (new Headi ngEl enent ("Query results after DELETE", 2))
. addEl enent (new Headi ngEl ement ("SQ.: ", 3))

. addEl enment (new Literal El ement (del ete))

. addEl enent (new Headi ngEl ement ("Result: ", 3))

. addEl enent (new Literal El ement (ds3))

. addEl enment ( Mar kupEl emrent . Hor i zont al Li ne) ;

hp. out put () ;

Code summary

import java.io.*;

i mport javax.servlet.*;

i mport javax.servlet.http.*;
import java.sql.*;

import java.util.*;

i mport webl ogi c. db. jdbc. *;

i mport weblogic.htm.*;

public class InsertUpdateDel ete extends HttpServlet {

publ i c synchroni zed void service(HttpServl et Request req,
Ht t pSer vl et Response res)
throws | OException
{
Connection conn = null;
try {
res. set Status(H tpServl et Response. SC X) ;
res. set Content Type("text/htm");

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

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

Driver nyDriver = (Driver)
Cl ass. f or Name( " webl ogi c.j dbc. oci.Driver"). new nstance();
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conn =
nyDri ver. connect ("j dbc: webl ogi c: oracl e",
props);
conn. set Aut oCommi t (f al se);

I/ Create a Tabl eDataSet with a Sel ect Stnt
Tabl eDat aSet tds = new Tabl eDat aSet (conn, "enpdenp");
SelectStnt sql = tds.selectStnt();
sql . field("enmpno", "Enp ID")
.field("enane", "Enp Nane")
.field("sal", "Enp Sal ary")
.fronm("enpdenp")
.where("sal < 2000")
.order ("enmpno");
sqgl . set Qe("enane", " MJRPHY")
. addUnquot edQbe( " enmpno”, "8000");
tds. fetchRecords();

String insert = "insert into enpdeno(enpno, " +
"enane, job, deptno) values " +
"(8000, ' MURPHY', 'SALESMAN , 10)";

// Create a statenent and execute it
Statenent stntl = conn.createStatenent();
st 1. execute(insert);

st 1. cl ose();

/1 Verify results
Tabl eDat aSet ds1
dsl. where("enpno

= new Tabl eDat aSet (conn, "enpdeno");
dsl. fetchRecords();

n
8000") ;

// Create a statenent and execute it

String update = "update enpdenop set enane = 'SMTH , " +
"job = ' MANAGER " +
"where enpno = 8000";

Statement stnt2 = conn.createStatement();

stmt 2. execute(i nsert);

st 2. cl ose();

/1 Verify results
Tabl eDat aSet ds2
ds2. wher e("enpno
ds2. fetchRecords();

new Tabl eDat aSet (conn, "enpdend");
8000") ;

/l Create a statement and execute it

String delete = "del ete fromenpdenp where enpno = 8000";
Statenent stnt3 = conn.createStatenent();

st 3. execute(insert);
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stnt 3. cl ose();

11

Tabl eDat aSet ds3
ds3. wher e(" enpno

Verify results
new Tabl eDat aSet (conn, "enpdeno");
8000") ;

ds3. f et chRecords();

I
Ser

hp.

Create a servlet page to display the results
vl et Page hp = new Servl et Page();
get Head()

. addEl ement (new Titl eEl ement ("Mdi fying data with SQ."));

hp.

get Body()

. addEl erment ( Mar kupEl emrent . Hor i zont al Rul e)
. addEl ement (new Headi ngEl ement ("Ori gi nal table", 2))
. addEl ement (new Tabl eEl enent (t ds))
. addEl erment ( Mar kupEl enmrent . Hor i zont al Rul e)
. addEl enent (new Headi ngEl ement ("Query results afer | NSERT",

2))

. addEl enment (new Headi ngEl emrent ("SQL: ", 3))

. addEl ement (new Literal El ement (i nsert))

. addEl ement (new Headi ngEl enent ("Result: ", 3))
. addEl erment (new Li teral El ement (dsl1))

. addEl ement ( Mar kupEl enmrent . Hor i zont al Rul e)

addEI enment (new Headi ngEl ement ("Query resul ts after UPDATE',

2))

. addEl ement (new Headi ngEl ement ("SQL: ", 3))
. addEl ement (new Literal El enment (update))
. addEl enment (new Headi ngEl ement ("Result: ", 3))
. addEl ement (new Li teral El enent (ds2))
. addEl ement ( Mar kupEl errent . Hor i zont al Rul e)
. addEl enent (new Headi ngEl ement (" Query results after DELETE",

2))

. addEl ement (new Headi ngEl ement ("SQL: ", 3))

. addEl ement (new Literal El enment (del ete))

. addEl ement (new Headi ngEl enent ("Result: ", 3))
. addEl ement (new Li teral El enent (ds3))

. addEl erment ( Mar kupEl emrent . Hor i zont al Rul e) ;

hp.

tds.
dsl.
ds2.
ds3.

}

catch
/1
}

out put ();

cl ose();
cl ose();
cl ose();
cl ose();

(Exception e) {
Handl e the exception

/1 Always close the connection in a finally block
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finally {
conn. cl ose();

}
}
}

Modifying DBMS Data With a KeyDef

Use a KeyDef object to establish keys for deleting and inserting data into the remote
DBMS. A KeyDef actsasan equality statement in updates and del etes after the pattern
“WHERE KeyDef attributel = val uel andKeyDef attribute2 = val ue2",and
SO on.

Thefirst step isto create a connection to the DBMS. In this example, we use the
Connect i on object conn created in the first tutorial. The database table we usein this
example isthe Enpl oyee table ("enpdeno™), with fields enpno, enane, j ob, and
dept no. The query we execute retrieves the full contents of the table “enpdeno”.

Step 1. Creating a KeyDef and Building Its Attributes

The KeyDef abject we create for inserts and deletes in this tutorial has one attribute,
the "enpno” column in the database. Creating aKeyDef with this attribute will set a
key after the pattern “WHERE enpno =“ and the particular value assigned to “enpno”
for each record to be saved.

A KeyDef iscreated and built in the KeyDef class, as shown in this example.
KeyDef key = new KeyDef ().addAttrib("enmpno");

If you are working with an Oracle database, you can construct the KeyDef with the
attribute “ROW D,” to do inserts and deletes on this Oracle key, asin this example:

KeyDef key = new KeyDef ().addAttri b("ROND");

Step 2. Creating a TableDataSet with a KeyDef

In this example, we create aTabl eDat aSet with the results of our query. We use the
Tabl eDat aSet constructor that takes a Connection abject,aDBM Stable name, and a
KeyDef asitsarguments.

Tabl eDat aSet tds = new Tabl eDat aSet (conn, "enpdermp", key);
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TheKeyDef becomesthe referencefor al changesthat wewill maketo the data. Each
time we save the Tabl eDat aSet , we change data in the database (according to the
limits set on SQL UPDATE, | NSERT, and DELETE operations) based on the value of the
KeyDef attribute, which in this example is the employee number ("enpno").

If you are working with an Oracle database and have added the attribute "RON D’ to
the KeyDef , you can construct a Tabl eDat aSet for inserts and deleteslike this:

KeyDef key = new KeyDef().addAttrib("ROND");
Tabl eDat aSet tds =
new Tabl eDat aSet (conn, "enpdenp", "ROWD, dept", key);
tds. where("enpno < 100");
tds. fetchRecords();

Step 3. Inserting a Record into the TableDataSet

Y ou can create anew Recor d object in the context of the Tabl eDat aSet to which it
istobeadded withtheaddRecor d() method fromtheTabl eDat aSet class. Onceyou
have added the record, you can set the values for each of its fields with the

set Val ue() method from the Recor d class. Y ou must set at least one valuein anew
Recor d if you intend to save it into the database: the KeyDef field.

Record newec = tds.addRecord();

new ec. set Val ue("enpno”, 8000)
.set Val ue("enane", "MJRPHY")
.set Val ue("j ob", " SALESMAN")

. set Val ue("deptno", 10);
String insert = newec.getSaveString();
tds. save();

The get SaveSt ri ng() method in the Recor d classreturns the SQL string (a SQL
UPDATE, DELETE, or | NSERT statement) used to saveaRecor d to the database. We
have save this string into an object that we can display later to examine exactly how
the insert operation was carried out.

Step 4. Updating a Record In the TableDataSet
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You also usethe set Val ue() method to update aRecor d. In the following example,
we'll make a change to the record we created in the previous step.

new ec. set Val ue("enane", "SM TH")

.set Val ue("j ob", "MANAGER") ;
String update = newrec. getSaveString();
tds. save();
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Step 5. Deleting a Record from the TableDataSet

Y ou can mark arecord in a TableDataSet for deletion with the

mar kToBeDel et ed() method (or unmark it with the unmar k ToBeDel et ed()
method) in the Recor d class. For instance, deleting the record we just created would
be accomplished by marking the record for deletion, as shown here.

new ec. mar kToBeDel et ed() ;
String delete = new ec. get SaveString();
tds. save();

Records marked for deletion are not removed from aTabl eDat aSet until you save()
it, or until you execute the r emoveDel et edRecor ds() method inthe Tabl eDat aSet
class.

Records that have been removed from the Tabl eDat aSet but not yet deleted from the
database (by the removeDel et edRecor ds() method) fall into azombie state. You
can determine whether arecord isazombieby testing it withthei sAZonbi e() method
in the Record class, as shown.

if (!'newrec.isAZonbie()) {
o
Step 6. More on Saving the TableDataSet

Saving aRecor d or aTabl eDat aset will effectively save the data to the database.
dbK ona performs selective changes, that is, only data that has changed is saved.

I nserting, updating, and deleting recordsin the Tabl eDat aSet affectsonly thedatain
the Tabl eDat aSet until you usethe Recor d. save() or Tabl eDat aSet . save()
method.

Checking Record Status Before Saving.

Several methods fromthe Recor d classreturn information about the state of aRecor d
that you may want to know before asave() operation. Some of these are:

needsToBeSaved() andrecordl sd ean()
Usethe needsToBeSaved() method to determine whether aRecor d needs
to be saved, that is, whether it has been changed sinceit wasretrieved or last
saved. Ther ecor dl s ean() method determines whether any of the
Val ues inaRecor d need to be saved. This method just determines whether
aRecor d isdirty, no matter whether the scheduled database action isinsert,
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update, or delete. Regardless of the type (insert/update/del ete), the
needsToBeSaved() method will return f al se after asave() operation.

val uel sd ean(int)
Determines whether the val ue at a particular index positionin the Record
needs to be saved. This method takes the index position of aval ue asits
argument.

toBeSavedWth. .. ()
Y ou can check how a Record will be saved with aparticular SQL action with
the methodst oBeSavedW t hDel et e() , toBeSavedW t hl nsert (), and
t oBeSavedW t hUpdat e() methods. The semantics of these methods equate
totheanswer to the question, "If thisrow isor becomesdirty, what action will
be taken when the Tabl eDat aSet is saved?’

If you want to know whether arow will participate in a save to the DBMS, use the
i sd ean() andtheneedsToBeSaved() methods.

When you make modificationsto aRecor d or Tabl eDat aSet , usethesave() method
from either class to save the changes to the database. In the previous steps, we saved
the Tabl eDat aSet after each transaction as shown below.

tds. save();

Step 7. Verifying the changes
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Here isthe sample code for fetching just a single record, which is an efficient way to
verify single-record changes. In this example, we use a Tabl eDat aSet with a
quer y- by- exanpl e (QBE) clause to fetch just the record we' re interested in.

new Tabl eDat aSet (conn, "enpdenp");
8000")

Tabl eDat aSet tds2
tds2. wher e( " enpno
.fetchRecords();

Asafinal step, we can display the query results after each step and the strings
“insert", “update”, and “del et e” that we created after each save() . Refer to the
code summary in the previous tutorial to use htmlKona for displaying the results.

When you have finished with the Dat aSet s, close each onewiththecl ose() method.

tds. close();
tds2. cl ose();
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Code Summary

Here is a code example that uses some of the concepts covered in this topic.

package tutorial.dbkona;

i nport webl ogi c. db. j dbc. *;
i mport java.sql.*;
inmport java.util.Properties;

public class rowid {

public static void main(String[] argv)

{

t hrows Exception

Driver nyDriver = (Driver)
Cl ass. for Name("webl ogi c.jdbc.oci.Driver").new nstance();
conn =
nyDri ver. connect ("j dbc: webl ogi c: oracl e: DEMJ',
"scott",
"tiger");

/1 Here we insert 100 records.
Tabl eDat aSet tsl = new Tabl eDat aSet (conn, "enpdenn");
for (int i =1; i <= 100; i++) {
Record rec = tsl.addRecord();
rec. setVal ue("enpid", i)
.set Val ue("name", "Person " + i)
.setValue("dept", i);
}

/1 Save new records. dbKona does sel ective saves, that is,
/1 it saves only those records in the Tabl eDataSet that have
/1 changed to cut down on network traffic and server calls.
Systemout.println("lInserting " + tsl.size() + " records.");
tsl. save();

// dose the DataSet now that we're finished with it.
tsl.close();

/1 Define a KeyDef for updates and del etes.

/! ROND is an Oracle specific field which can act as a
/1 primary key for updates and del etes

KeyDef key = new KeyDef().addAttrib("ROND");

/1 Update the 100 records we originally added.
Tabl eDat aSet ts2 =

new Tabl eDat aSet (conn, "enpdenp", "ROWN D, dept", key);
ts2. where("enpid <= 100");

Programming WebLogicJDBC  8-35



8 Using dbKona

ts2.fetchRecords();

for (int i =1; i <=ts2.size(); i++) {

Record rec = ts2.getRecord(i);

rec.setValue("dept", i + rec.getValue("dept").aslnt());
}

/1 Save the updated records.
Systemout.println("Update " + ts2.size() + " records.");
ts2. save();

/1 Delete the sane 100 records.
ts2.reset();
ts2.fetchRecords();

for (int i =0; i <ts2.size(); i++) {
Record rec = ts2.getRecord(i);
rec. mar kToBeDel et ed() ;

}

/1 Delete records from server.
Systemout.println("Delete " + ts2.size() + " records.");
ts2.save();

/1 You should al ways cl ose DataSets, ResultSets, and
/1 Statenments when you have finished working with them
ts2.close();

/1 Finally, nmake sure you close the connection.
conn. cl ose();

Using a JDBC PreparedStatement with dbKona

Part of the convenience of dbKonaisthat you do not need to know much about how to
write vendor-specific SQL, since dbK onawill compose syntactically correct SQL for
In some cases, however, you may want to use a JDBC Pr epar edSt at enent

you.

object with dbKona.

A JDBCPr epar edSt at enent isusedto precompileaSQL statement that will be used
multipletimes. Y ou can clear the parametersfor aPr epar edSt at enent withacall to

Prepar edSt at enent . cl ear Par anet ers() .
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A Pr epar edSt at ment object isconstructed withthepr epar edSt at enent () method
inthe JDBC Connect i on class (the object used as connin all of these examples). In
thisexample, wecreate aPr epar edSt at ement and then executeit withinaloop. This
statement has three IN parameters, employee id, name, and department. Thiswill add
100 employees to the table.

String inssql = "insert into enpdeno(enpid, " +
"nane, dept) values (?, ?, ?)";
PreparedSt at ement pstmt = conn. prepareSt at enent (i nssql);

for (int i =1; i <= 100; i++) {
pstnt.setlnt(1, i);
pstnt.setString(2, "Person" + i);
pstnt.setInt(3, i);
pst nt . execut eUpdat e() ;

}

pstnt.close();

Y ou should alwayscloseast at enent or Pr epar edSt at ement object when you have
finished working with it.

Y ou can accomplish the same task with dbK onawithout worrying about the SQL . Use
akeyDef to set fields for update or delete. Check the tutorial Modifying DBM S data
with akeyDef for details.

Using Stored Procedures With dbKona

Access to the functionality of procedures and functions stored on a remote machine
that can carry out specific, often system-independent or vendor-independent tasks
extends the power of dbKona. Using stored procedures and functions requires an
understanding of how requests are passed back and forth between the dbK ona Java
application and the remote machine. Executing astored procedure or function changes
thevalue of asupplied parameter. The execution of astored procedure or function also
returns a value that indicates its success or failure.

Thefirst step, asin any dbK ona application, isto connect to the DBMS. The example
code usesthe same Connect i on object, conn, that we created in thefirst tutorial topic.
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Step 1. Creating a Stored Procedure

We use aJDBC st at enent object to create a stored procedure by executing a call to
CREATE on the DBMS. In this example, parameter “fi el d1” is declared as an input
and output parameter of typei nt eger .

Statenent stntl = conn.createStatenent();
stntl. execute(" CREATE OR REPLACE PROCEDURE proc_squarelnt " +
"(fieldl IN QUT I NTECER, " +
" field2 OQUT INTEGER) IS " +
"BEG N fieldl :=fieldl * fieldl; " +
"field2 := fieldl * 3; " +
"END proc_squarelnt;");
stntl.close();

Step 2. Setting parameters
prepareCal | () method inthe JDBC Connect i on class.

In this example, we usethe set | nt () method to set the first parameter to the integer
“3". Then we register the second parameter as an OUT parameter of type
java. sql . Types. | NTEGER. Finally, we execute the stored procedure.

Cal | abl eStatenment cstnt =

conn. prepareCal | ("BEG N proc_squarelnt(?, ?): END;");
cstnt.setint(1, 3);
cstnt.registerQutParaneter(2, java.sql.Types.|NTECGER);
cstnt. execute();

Note that Oracle does not natively support binding to “?’ valuesin a SQL statement.
Instead it uses“:1", “:2", etc. We allow you to use either in your SQL.

Step 2. Examining the Results
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Let’s use the simplest method and print the results to the screen.

Systemout.println(cstnt.getlint(1));
Systemout.println(cstnt.getint(2));
cstnt.close();
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Using Byte Arrays For Images and Audio

Y ou can store and retrieve binary large object files from a database with a byte array.
Being able to handle large database data like image and sound files is necessary for
multimedia applications, which often manage data in a database.

Y ou will probably also find htmlKona useful, which will make it easy to integrate
database data retrieved with doKonainto an HTML environment. The example code
that we use in thistutorial depends on htmlKona.

Step 1. Retrieving and Displaying Image Data

In this example, we use server-side Java running on a Netscape server posted from an
htmlK onaform to retrieve the name of theimagethat the user wantsto view. With that
image name, we query the contents of a database table called “i naget abl e” and get
the first record of the results. Y ou will notice that we use a Sel ect St nt object to
construct a SQL query by QBE.

After we retrieve theimage record, we set the HTML page type to the image type and
then retrieve the image data as an array of bytes (byt e[ ] ) into an htmlKona
| magePage, which will display the image in a browser.

if (iname !'= null) {
// Retrieve the image fromthe database
Tabl eDat aSet tds = new Tabl eDat aSet (conn, "i nmaget abl e");
tds.selectStnt (). set Qe("name", inane);
tds.fetchRecords();

Record rec = tds. get Record(0);

thi s. returnNor mal Response("i mage/" +
rec.getVal ue("type").asString());

| mmgePage hp = new | magePage(rec. get Val ue("data").asBytes());
hp. out put (get Qut put Stream()) ;

}

For the full working example, look at Displaying an image stored in adatabase on the
html K ona Examples page.
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Step 2. Inserting An Image Into a Database

We can also use dbKonato insert image filesinto adatabase. Here is a snippet of code
that adds two images as type array objects to a database by adding a Recor d for each
image to aTabl eDat aSet , setting the val ues of the Recor d, and then saving the
Tabl eDat aSet .

Tabl eDat aSet tds = new Tabl eDat aSet (conn, "inagetable");
Record rec = tds. addRecord();
rec. setVal ue("nane", "vars")

.setVal ue("type", "gif")

.setValue("data", "c:/htnl/api/imges/variables.qgif");

rec = tds.addRecord();

rec. set Val ue("nane", "excepts")

.setVal ue("type", "jpeg")

.setValue("data", "c:/htnl/api/imges/exception-index.jpg");
tds. save();

tds. close();

Using dbKona For Oracle Sequences

dbKona provides a wrapper—a Sequence object—to access the functionality of
Oracle sequences. An Oracle sequenceis created in dbKona by supplying the starting
number and increment interval for the sequence.

The following sections describe how to use dbK ona for Oracle sequences.

Constructing a dbKona Sequence Object

Y ou construct aSequence object with aJDBC Connection and the name of asequence
that already exists on an Oracle server. Here is an example:

Sequence seq = new Sequence(conn, "nysequence");
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Creating and Destroying Sequences on an Oracle Server from dbKona

If the Oracle sequence does not exist, you can create it from dbK ona with the
Sequence. cr eat e() method, which takes four arguments: a JDBC Connect i on, a
name for the sequence to be created, an increment interval, and a starting point. Here
is an example that creates an Oracle sequence “mysegquence’ beginning at 1000 and
increasing in increments of 1:

Sequence. creat e(conn, "nysequence", 1, 1000);
Y ou can drop an Oracle sequence from dbKona, also, asin this example:

Sequence. drop(conn, "nysequence");

Using a Sequence

Onceyou have created aSequence object, you can useit to generate autoincrementing
i nt s, for example, to set an autoincrementing key as you add records to atable. Use
thenext Val ue() methodtoreturnani nt that isthe next increment inthe Sequence.
For example:

Tabl eDat aSet tds = new Tabl eDat aSet (conn, "enpdenp");
for (int i =1; i <= 10; i++) {
Record rec = tds. addRecord();
rec. set Val ue("enpno", seq.nextValue());

}

Y ou can check the current value of a Sequencewiththecur r ent Val ue() method, but
only after you have called the next Val ue() method at least once.

System out. println("Records 1000-" + seq.currentValue() + "
added. ") ;

Code Summary

Here is aworking code example that illustrates how to use concepts discussed in this
section. First, we attempt to drop a sequence named “t est seq” from the Oracle
server; thisinsures that we do not get an error when we try to create a sequence if one
already exists by that name. Then we create a sequence on the server, and use its name
to create a dbKona Sequence object.

package tutorial.dbkona;

i nport webl ogi c. db. j dbc. *;
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i mport webl ogi c. db. jdbc. oracle. *;
i mport java.sql.*;
import java.util.Properties;

public class sequences {

public static void main(String[] argv)
throws Exception
{
Connection conn nul | ;
Driver nyDriver (Driver)
Cl ass. for Name("webl ogi c.jdbc.oci.Driver"). newl nstance();

conn =
nyDri ver. connect ("j dbc: webl ogi c: oracl e: DEMJO',
"scott",
"tiger");

/1 Drop the sequence if it already exists on the server.
try {Sequence.drop(conn, "testseq");} catch (Exception e)

/1 Create a new sequence on the server.
Sequence. create(conn, "testseq", 1, 1);

Sequence seq = new Sequence(conn, "testseq");
/1 Print out the next value in the sequence in a |oop.
for (int i =1; i <= 10; i++) {
System out . println(seq. nextVal ue());
}
System out. println(seq.currentVal ue());
/1 Drop the sequence fromthe server
/1 and cl ose the Sequence object.
Sequence. drop(conn, "testseq");

seq. cl ose();

/1 Finally, close the connection.
conn. cl ose();
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CHAPTER

O Testing JDBC

Connections and
Troubleshooting

This section describes how to test JDBC connections and provides troubl eshooting
tips:

Testing Connections

The following sections describe how to test connections

Validating a DBMS Connection from the Command Line

BEA provides utilities that you can use to test two-tier and three-tier JDBC database
connections after you install WebL ogic two-tier drivers, WebL ogic Server, or
WebL ogic JDBC.

How to Test a Two-Tier Connection from
the Command Line
Tousetheuti | s. dbpi ng utility, you must complete the installation of
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9-2

your JDBC driver. Make sure you have completed the following:

* For Type-2 IDBC drivers, such as WebL ogic jDriver for Ora-
cle, set your PATH (Windows NT) or shared/load library path
(Unix) to include both your DBM S-supplied client installation
and the BEA-supplied native libraries.

2 For dl drivers, include the classes of your JDBC driver in your
CLASSPATH.

Installation instructions for the BEA WebL ogic jDriver JDBC drivers
are available at:

2 Installing WebL ogic jDriver for Oracle
2 Installing WebL ogic jDriver for Microsoft SOL Server
2 Installing WebL ogic jDriver for Informix

Usetheuti | s. dbpi ng utility to confirm that you can make a connec-
tion between Java and your database. The dbping utility isonly for test-
ing atwo-tier connection, using aWebL ogic two-tier JDBC driver like
WebL ogic jDriver for Oracle.

Syntax
$ java utils.dbping DBMS user password DB
Arguments
DBMS
Use: ORACLE, MSSQLSERVER4, or INFORMIX4
user

Valid username for database login. Use the same values and format
that you use with isgl for SQL Server, sglplusfor Oracle, or DBAC-
CESS for Informix.

password
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Valid password for the user. Use the same values and format that
you use with isgl, sglplus, or DBACCESS.

DB

Name of the database. The format varies depending on the database
and version. Use the same values and format that you use with isql,
sglplus, or DBACCESS. Type 4 drivers, such as MSSQL Server4
and Informix4, need additional information to locate the server
since they cannot access the environment.

Examples
Oracle

Connect to Oracle from Java with WebL ogic jDriver for Oracle using
the same values that you use with sglplus.

If you are not using SQL Net (and you have ORACLE _HOME and
ORACLE_SI D defined), follow this example:
$ java utils.dbpi ng ORACLE scott tiger

If you are using SQLNet V2, follow this example:
$ java utils.dbpi ng ORACLE scott tiger TNS alias

where TNS aliasisan alias defined in your local t nsnanes. or a
file.

Microsoft SQL Server (Type 4 driver)

To connect to Microsoft SQL Server from Javawith WebL ogic jDriver
for Microsoft SQL Server, you use the same values for user and pass-
word that you use with isgl. To specify the SQL Server, however, you
supply the name of the computer running the SQL Server and the
TCP/IP port the SQL Server islistening on. To log into a SQL Server
running on a computer named mars listening on port 1433, type:

$ java utils.dbping MSSQLSERVER4 sa secret mars: 1433
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9-4

You could omit ": 1433" in this example since 1433 is the default port
number for Microsoft SQL Server.

Informix (Type 4 driver)

Connect to Informix from Java with WebL ogic jDriver for Informix
using the same values that you use with DBACCESS. The order of
arguments follows the pattern:

$ java utils.dbping | NFORM X user pass db@erver: port

As shown in this example:

$ java utils.dbping INFORM X bill secret stores@yser-
ver: 8543

How to Validate a Multitier WebLogic
JDBC Connection from the Command
Line

Use the utils.t3dbping utility to confirm that you can make a multitier
database connection using a WebL ogic Server. The t3dbping utility is
only for testing amultitier connection, after you have verified that you

have a working two-tier connection, and after you have started
WebL ogic.
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If the two-tier IDBC driver isaWebL ogic jDriver, you should test the
two-tier connection with utils.dbping. Otherwise, see the documenta-
tion for the two-tier IDBC driver to find out how to test that connection
before you test the multitier connection.

Syntax

$ java utils.t3dbping URL user password DB driver_cl ass
driver_ URL

Arguments
URL

URL of the WebL ogic Server. For more information on constructing a
WebL ogic URL, check Running and maintaining the WebL ogic
Server.

username
Valid username for the DBMS.
password
Valid password for that user.
DB

Name of the database. Use the same values and format that are shown
above for testing a two-tier connection.

driver_class

Class name of the JDBC driver between WebL ogic and the DBMS.
For instance, if you are using WebL ogic jDriver for Oracle on the
server side, the driver class nameis weblogic.jdbc.oci.Driver.
Note that the class name of the driver isin dot-notation format.

driver_URL

URL of the JIDBC driver between WebL ogic and the DBMS. For
instance, if you are using WebL ogic jDriver for Oracle on the
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server side, the URL of the driver isjdbc:weblogic:oracle. Note
that the URL of the driver is colon-separated.

Examples

These examples are displayed on multiple lines for readability. Each
example should be entered as a single command.

Oracle

Hereis an example of how to ping the Oracle DBMS DEMO20 run-
ning on the server bigbox, on the same host as WebL ogic, which islis-
tening on port 7001

$ java utils.t3dbping /1 conmand
t 3://bi gbox: 7001 /1 \WebLogi ¢ URL
scott tiger [l user password
DEMO20 /1 DB

webl ogi c.jdbc.oci.Driver // driver class
j dbc: webl ogi c: oracl e /1 driver URL
Oracle with ODBC

This example shows how to ping an Oracle database using the
JDBC-ODBC bridge:

$ java utils.t3dbping /1 conmand
t 3: // bi gbox: 7001 /1 WeblLogi ¢ URL
scott tiger /1 user password
/1 DB
sun. j dbc. odbc. JdbcQdbceDriver // driver class
j dbc: odbc: VI SI ORA73 /1 driver URL

DB2 with AS400 Type 4 JDBC driver

This example shows how to ping an AS/400 DB2 database from a
workstation command shell using the IBM AS/400 Type 4 JDBC
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driver:
$ java utils.t3dbping /1l comand
t 3://as400box: 7001 /1 WebLogi c
URL
scott tiger /'l user pass-
wor d
DEMO /'l dat abase

com i bm as400. access. AS400JDBCDri ver // driver
cl ass

j dbc: as400: / / as400box /1 driver URL
WebLogic jDriver for Microsoft SQL Server (Type 4 JDBC driver)

This example shows how to ping aMicrosoft SQL Server database
using WebL ogic jDriver for Microsoft SQL Server:

$ java utils.t3dbping /! command
t3://1ocal host: 7001 /1 WebLogi ¢ URL
sa /'l user name
abcd /1 password
dat abase /| dat abase@ost -
nane: port

(optional if spec-
ified as part of the URL)

webl ogi c. j dbc. nesql server4. Driver // driver class
j dbc: webl ogi c: nssql server 4: pubs@ ocal host: 1433

/1l driver URL:data-
base@ost nane: port

(optional if used
in the database paraneter)

For information on other WebL ogic commands, see Running and main-
taining the WebL ogic Server.
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Troubleshooting JDBC

The following sections provide troubleshooting tips.

Troubleshooting JDBC Connections

If you are testing aconnection to WebL ogic, check the WebL ogic log. By default, the
logiskept inafile caled webl ogi c. | og inthewebl ogi c/ nyser ver directory.

UNIX users

If you encounter a problem trying to load native login, use truss to determine the
source of the problem. For example, to run tutorial.example3, type:

$ truss -f -t open -s\lall java tutorial.exanple3

WinNT

If you get an error message that indicates that the .dll failed to load, make sure your
PATH includes the 32-bit database-related .dlls.

SEGVs with JDBC and Oracle Databases

Several conditions can cause segmentation violation errors (SEGVs) or hangs when
you use JDBC and an Oracle database.

m You must upgrade to the current client libraries, as specified in BEA WebL ogic
Server Platform Support at http://e-docs.bea.com/wls/platforms/index.html.

m  You may be using WebL ogic classes with amismatched version of the. dI | ,
.sl, or.so for WebLogic jDriver for Oracle. For example, when you install
version 6.0 of WebL ogic, you must upgrade your WebL ogic jDriver for Oracle
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native library to version 3.0. You must alwaysusethe. dl |, .so, or .sl
file that was shipped with a particular version of the WebLogic distribution.

m  You may have exhausted the available connections in a connecction pool. Make
surethat your program callsthe cl ose() method on the connection after you
are finished with it. If you need more connections, increase the size of the pool.

m |f the Oracle server and WebL ogic are running on the same host, and you are
using an IPC connection to Oracle, the version of your client libraries must
match the version of your server. Note that when server and client are on the
same host, sginet will by default, attempt to make an IPC connection. You can
prevent this by specifying " aut omati c_i pc" =of f inyour sql net. ora
file.

m  Your ORACLE_HOME environment variable may not be set correctly. You must
set ORACLE_HOME correctly so that the OCI libraries can locate needed
resource files.

Out-of-Memory Errors

A common cause of out-of-memory errorsisfailing to close ResultSets. The error
message is usually similiar to the following:

Run-tine exception error; current exception: xalloc
No handl er for exception

When using array fetches, the native layer allocates memory in C, not in Java, so Java
garbage collection does not immediately clean up thememory. Theonly way to release
the memory isto close the ResultSet. (Y ou can minimize this memory usage for better
performance.)

To avoid out-of-memory errors, make sure that your program logic closes any
ResultSetsin all cases. To test whether failing to close ResultSetsis causing the
out-of-memory errors, minimize the size of the array fetches so that the amount of C
memory allocated for selectsis small. You can do this by setting the

webl ogi c. oci . cacheRows property (aJDBC connection property) to asmall
number. For example,

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

props. put ("user", "scott");
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props. put (" password", "tiger"):

props. put ("server"”, "DEMD' ) ;

props. put ("webl ogi c. oci . cacheRows", "1" ):
Driver d =

(Driver)d ass. forName("webl ogi c.jdbc. oci.Driver").new nstance();
Connecti on conn = d.connect ("jdbc: webl ogi c: oracl e", props);

If the out of memory errors cease, it islikely that ResultSets are not being closed
somewhere in your code. For more information, see Closing JDBC Objects.

Codeset Support

WebL ogic supports Oracle codesets with the following considerations:

m If your NLS LANG environment variable is not set, or if it is set to either
US7ASCII or WEBIS08859-1, the driver always operates in 8859-1.

For more information, see Codeset Support in Using WebL ogic jDriver for Oracle.

Other Problems with Oracle on UNIX

Check the threading model you are using. Green threads can conflict with the kernel
threads used by OCI. When using Oracle drivers, WebL ogic recommends that you use
native threads. Y ou can specify thisby adding the- nat i ve flag when you start Java.

Thread-related Problems on UNIX

On UNIX, two threading models are available: green threads and native threads. For
more information, see JDK for the Solaris Operating Environment on the JavaSoft
Web site at

http://www.javasoft.com/products/jdk/1.1/sol aris-product-comparison.html#threadin

g.
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Y ou can determine what type of threads you are using by checking the environment
variable called THREADS TYPE. If thisvariable is not set, you can check the shell
script in your Javainstallation bin directory.

Some of the problems arerelated to the implementation of threadsin the VM for each
operating system. Not all JVMs handle operating-system specific threading issues
equally well. Here are some hints to avoid thread-related problems:

m |f you are using Oracle drivers, use native threads.

m |f you areusing HP UNIX, upgrade to version 11.x, because there are
compatibility issues with the VM in earlier versions, such as HP UX 10.20.

m  OnHP UNIX, the new JDK does not append the green-threads library to the
SHLIB_PATH. The current JDK can not find the shared library (. sl ) unlessthe
library isin the path defined by SHLIB_PATH. To check the current value of
SHLIB_PATH, at the command line type:

$ echo $SHLI B_PATH

Usetheset or set env command (depending on your shell) to append the
WebL ogic shared library to the path defined by the symbol SHLIB_PATH. For
the shared library to be recognized in alocation that is not part of your
SHLIB_PATH, you will need to contact your system administrator.

Closing JDBC Objects

WebL ogic also recommends -- and good programming practice dictates -- that you
always close JDBC objects, like Connections, Statements, and ResultSets, in afinally
block to make sure that your program executes efficiently. Here is a general example:

try {
Driver d =

(Driver)d ass. for Name("webl ogi c. j dbc. oci . Driver").new nstance();

Connection conn = d. connect ("jdbc: webl ogi c: oracl e: nyserver",
"scott",
“tiger");

Statement stnt = conn.createStatenent();
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stnt.execute("select * fromenp");
ResultSet rs = stnt.getResultSet();
/1 do work
}
catch (Exception e) {

/1 deal with any exceptions appropriate
}
finally {

try {rs.close();}

catch (Exception rse) {}

try {stnt.close();}

catch (Exception sse) {}

try {conn.close();

catch (Exception cse) {}

Troubleshooting Problems with Shared
Libraries on UNIX

When you ingtall a native two-tier JDBC driver, configure WebL ogic Server to use
performance packs, or set up BEA WebL ogic Server as aWeb server on UNIX, you
install shared libraries or shared objects (distributed with the WebL ogic software) on
your system. This document describes problems you may encounter and suggests
solutions for them.

The operating system loader looks for the librariesin different locations. How the
loader works differs across the different flavors of UNIX. The following sections
describe Solaris and HP-UX.
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WebLogic jDriver for Oracle

Solaris

HP-UX

Usethe procedures for setting your shared libraries as described in this document. The
actual path you specify will depend on your Oracle client version, your Oracle Server
version and other factors. For details, see Setting your path and client librariesin
Installing WebL ogic jDriver for Oracle.

To find out which dynamic libraries are being used by an executable you can run the
| dd command for the application. If the output of this command indicates that
libraries are not found, then add the location of the libraries to the
LD_LIBRARY_PATH environment variable as follows (for C or Bash shells):

# setenv LD _LI BRARY_PATH webl ogi c_directory/lib/sol aris/oci 805_8

Once you do this, | dd should no longer complain about missing libraries.

The shared library problem you are most likely to encounter after installing WebL ogic
on an HP-UX system isincorrectly set file permissions. After installing WebL ogic,
make sure that the shared library permissions are set correctly with the chnod
command. Here is an example to set the correct permissions for HP-UX 11.0:

% cd webl ogi c_directory/lib/hpux1l/oci805_8
% chrmod 755 *. sl

If you encounter problems loading shared libraries after you set the file permissions,
there could be a problem locating the libraries. First, make sure that the

webl ogi c_directory/lib/hpux1lisintheSHLIB _PATH environment
variable:

% echo $SHLI B_PATH
If the directory is not listed, add it:

# setenv SHLIB__PATH webl ogi c_directory/lib/hpux1l: $SHLI B_PATH
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Alternatively, copy (or link) the .dl filesfrom the WebL ogic distribution to adirectory
that isalready inthe SHLIB_PATH variable.

If you still have problems, use the chat r command to specify that the application
should search directoriesin the SHLIB_PATH environment variable. The +s

enabl ed option sets an application to search the SHLIB_PATH variable. Hereisan
example of this command, run on the WebL ogic jDriver for Oracle shared library for
HP-UX 11.0:

# cd webl ogic_directory/lib/hpux1l
# chatr +s enabl e |ibwebl ogi coci 33. sl

Check the chat r man page for more information on this command.
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