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About This Document

This document describes how to develop and deploy Enterprise JavaBeans (EJBS) on
WebL ogic Server. This document is organized as follows:

Chapter 1, “Introducing WebL ogic Server Enterprise JavaBeans,” is an overview
of EJB features supported in WebL ogic Server.

Chapter 2, “Designing EJBs,” isan overview of design techniques developers
can use to create EJBs.

Chapter 3, “Using Message-Driven Beans,” explains how to develop and deploy
message-driven beans in the WebL ogic Server container.

Chapter 4, “The WebL ogic Server EJB Container and Supported Services,”
describes the services available to the EJB with the WebL ogic Services
container.

Chapter 5, “WebL ogic Server Container-Managed Persistence Services,”
describes the EJB container-managed persistence services available for entity
EJBsin the WebL ogic Server container.

Chapter 6, “Packaging EJBs for the WebL ogic Server Container,” describes the
steps necessary to package EJBs for deployment to WebL ogic Server.

Chapter 7, “Deploying EJBs to WebL ogic Server,” describes the process for
deploying EJBsin the EJB container.

Chapter 9, “WebL ogic Server EJB Utilities,” describes the utilities, shipped with
WebL ogic Server, that are used with EJBs.

Chapter 10, “weblogic-gjb-jar.xml Document Type Definitions,” describes the
WebL ogic-specific deployment descriptors found in the
webl ogi c-ej b-jar. xm file shipped with WebL ogic Server 6. 1.
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m  Chapter 11, “weblogic-cmp-rdbms- jar.xml Document Type Definitions,”
describes the WebL ogi c-specific deployment descriptors found in
webl ogi c- cnp-rdbns-j ar. xm file, shipped with WebLogic Server 6.1.

Audience

This document isintended mainly for application developers who are interested in
developing Enterprise JavaBeans (EJBs) for use in dynamic Web-based applications.
Readers are assumed to be familiar with EJB architecture, XML coding, and Java
programming.

e-docs Web Site

BEA WebL ogic Server product documentation isavailable onthe BEA corporate Web
site. From the BEA Home page, click on Product Documentation.

How to Print the Document

Y ou can print acopy of this document from aWeb browser, onefileat 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

Contact

Information

The BEA corporate Web site provides al documentation for WebL ogic Server.
However, the following information will provide you with related information that
may help you when using Enterprise JavaBeans with WebL ogic Server.

m  For more information about Sun Microsystem’s EJB Specification, see the
JavaSoft EJB Specification.

m  For more information about the J2EE Specification, see the JavaSoft J2EE
Specification.

m  For more information about SunMicrosystem’s EJB deployment descriptors and
descriptions, see the JavaSoft EJB Specification.

m For more information on the deployment descriptors in WebL ogic Server's
weblogic-gjb-jar.xml file, see Chapter 10, “weblogic-gjb-jar.xml Document Type
Definitions.”

m  For more information on the deployment descriptorsin WebL ogic Server's
webl ogic-cmp-rdbms-jar.xml file, see Chapter 11, “webl ogic-cmp-rdbms- jar.xml
Document Type Definitions.”

m For more information on transactions, see Programming WebL ogic JTA.

m  For more information about WebL ogic's implementation of the JavaSoft Remote
Method Invocation (RMI) specification, see the following:

e JavaSoft Remote Method Invocation Specification
e Programming WebL ogic RMI
e Programming RMI over [IOP

Us!

Y our feedback on the BEA WebL ogic Server documentation isimportant to us. Send
us e-mail at docsupport@bea.com if you have questions or comments. Y our

Programming WebL ogic Enterprise JavaBeans XiX



comments will be reviewed directly by the BEA professionals who create and update
the WebL ogic Server documentation.

In your e-mail message, please indicate the software name and version you are using
aswell asthetitle and document date of your documentation.

If you have any questions about this version of BEA WebL ogic Server, or if you have
problems installing and running BEA WebL ogic Server, contact BEA Customer
Support through BEA WebSupport at http://www.bea.com. Y ou can also contact
Customer Support by using the contact information provided on the Customer Support
Card, which isincluded in the product package.

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

m Your company name and company address

m Your machine type and authorization codes

m  The name and version of the product you are using

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

Documentation Conventions

XX

The following documentation conventions are used throughout this document.

Convention Item

Ctrl+Tab Indicates that you must press two or more keys simultaneously.

italics Indicates emphasis or book titles.
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http://www.bea.com

Convention Item

monospace  Indicates code samples, commandsand their options, datastructures

text and their members, data types, directories, and file names and their
extensions. Monospace text also indicates text that you must enter
from the keyboard.

Examples:

#include <iostreamh> void main ( ) the pointer psz
chmod u+w *

\ 't ux\ dat a\ ap

. doc

t ux. doc

Bl TMAP

f1 oat

nonospace Identifies variables in code.
italic :
text Example:

String expr

UPPERCAS Indicates device names, environment variables, and logical
E TEXT operators.

Examples:
LPT1
SIGNON
OR

{1} Indicates a set of choicesin a syntax line. The braces themselves
should never be typed.

[ 1] Indicates optional itemsin a syntax line. The brackets themselves
should never be typed.
Example:
buil dobjclient [-v] [-0 name ] [-f file-list]...
[-1 file-list]...

Separates mutually exclusive choicesin a syntax line. The symbol
itself should never be typed.

Programming WebL ogic Enterprise JavaBeans XXi



Convention Iltem

Indicates one of the following in acommand line:

m  That an argument can be repeated several timesin acommand
line

= That the statement omits additional optional arguments

m  That you can enter additional parameters, values, or other

information
The ellipsisitself should never be typed.
Example:
buildobjclient [-v] [-0 name ] [-f file-list]...

[-1 file-list]...

Indicates the omission of items from a code example or from a
syntax line. The vertical ellipsisitself should never be typed.
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CHAPTER

1

Introducing WebLogic

Server Enterprise
JavaBeans

WebL ogic Server 6.1 includes an implementation of Sun Microsystems Enterprise
JavaBeans (EJB) architecture as defined by Sun’s EJB specification.

Note:

The following sections provide an overview of the EJB features and introduce the

WebL ogic Server 6.1 is compliant with the Sun J2EE specification and EJB

1.1 specification. It aso includes an implementation of the preliminary EJB
2.0 specification. Except where descriptions of EJB features and behaviors
make specific mention of EJB 1.1 or EJB 2.0, all information in this guide
relates to both implementation. Y ou can deploy existing EJB 1.1 beansin this
version of WebL ogic Server. However, if you are developing new beans, we

recommend that you develop EJB 2.0 beans.

changes in the WebL ogic Server 6.1 Enterprise JavaBeans implementation:

Overview of Enterprise JavaBeans
Implementation of Preliminary Specifications
WebL ogic Server EJB 2.0 Support

EJB Roles

EJB Enhancementsin WebL ogic Server 6.1
EJB Developer Tools
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1 Introducing WebLogic Server Enterprise JavaBeans

Overview of Enterprise JavaBeans

Enterprise JavaBeans are reusabl e Java components that i mplement business|ogic and
enableyou to devel op component-based distributed business applications. EJBsreside
in an EJB container, which provides a standard set of services such as persistence,
security, transactions, and concurrency. Enterprise JavaBeans are the standard for
defining server-side components. WebL ogic Server’simplementation of the
Enterprise JavaBeans component architecture is based on Sun Microsystems EJB
specification.

EJB Components

An EJB consists of three main components:
m Remoteinterface. Thisinterface exposes businesslogic to the client.

m Homeinterface. The EJB factory. Clients use thisinterface to create, find, and
remove EJB instances.

m Bean class. Thisinterface implements business logic.

To create an EJB, you code a distributed application’s business logic into the EJB’s
implementation class; specify the deployment parameters in deployment descriptor
files, and package the EJB into a JAR file. Y ou can then deploy the EJB individually
from aJAR file, or package it along with other EJBs and a Web application into an
EAR file, which you then deploy on WebL ogic Server. Client applications can locate
the EJB and create an instance of the bean using the bean’ s home interface. The client
can then invoke the methods of the EJB using the EJB’ s remote interface. WebL ogic
Server manages the EJB container and provides access to system-level services such
as database management, security management, and transaction services.

Types of EJBs

The EJB specification defines the following four types of Enterprise JavaBeans:
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Implementation of Preliminary Specifications

m  Sateless session. Aninstance of these non-persistent EJBs provides a service
without storing an interaction or conversation state between methods. Any
instance can be used for any client. Statel ess session beans can use either
container-managed or bean-managed transaction demarcation.

m  Sateful session. An instance of these non-persistent EJBs maintains state across
methods and transactions. Each instance is associated with a particular client.
Stateful session beans can use either container-managed or bean-managed
transaction demarcation.

m Entity. Aninstance of these persistent EJBs represents an object view of the
data, usually rows in adatabase. An entity bean has a primary key as a unique
identifier. Entity. An instance of these persistent EJBs represents an object view
of the data, usually rows in a database. An entity bean has a primary key asa
unique identifier. Entity bean persistence can be contai ner-managed or
bean-managed, but uses contai ner-managed transaction demarcation only.

m Message-driven. Aninstance of these EJBsis integrated with the Java M essage
Service (JMS) to enable message-driven beans to act as a standard JIM S message
consumer and perform asynchronous processing between the server and the IMS
message producer. The WebL ogic Server container directly interacts with a
message-driven bean by creating bean instances and passing JM S messages to
those instances as necessary. M essage-driven beans can use either
container-managed or bean-managed transaction demarcation.

Note: Message driven beansare part of the Sun Microsystems EJB 2.0 specification.
They are not part of the EJB 1.1 specification.

Implementation of Preliminary
Specifications

The following sections describe the use of WebL ogic Server with non-final
implementations of Java specifications.
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1 Introducing WebLogic Server Enterprise JavaBeans

Preliminary J2EE Specification

WebL ogic Server 6.1 isavailableintwo different versionsthat do one of thefollowing:

m Enables an implementation of advanced J2EE 1.3 features along with the J2EE
1.2 features

m Enablesthe J2EE 1.2 features only, which is afully compliant implementation of
the J2EE 1.2 specification

These two optionscomply with the rules governing J2EE. Both versions offer the same
container and differ only in the APIsthat are available.

Preliminary EJB 2.0 Specification

The Enterprise JavaBeans 2.0 implementation in WebL ogic Server is fully supported
and can be used in production. However, be advised that the Sun Microsystems EJB
2.0 specification is not yet finalized, and the WebL ogic Server implementation of the
EJB 2.0 architecture is based on the most current public draft of this specification.
Consequently once the specification is finalized, there could be changes to the
Enterprise JavaBeans 2.0 implementation in future versions of WebL ogic Server.
These changes may cause application code developed for WebL ogic Server 6.1 to be
incompatible with EJB 2.0 implementations supported in future releases.

WebLogic Server EJB 2.0 Support

WebL ogic Server supports an implementation of Sun Microsystems's EJB 2.0
specification and is compliant with the Sun Microsystem’s EJB 1.1 specification. In
most cases, you can use EJB 1.1 beans with this version of WebL ogic Server.
However, in afew cases you may need to migrate existing EJB deployments from
earlier versions of WebL ogic Server to thisversion of the EJB container. If necessary,
see the information on “DDConverter” on page 9-4 for instructions on converting the
beans.

Sun Microsystem’s EJB 2.0 specification supports the following new features:
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EJB Roles

m  New type of EJB called message-driven bean that is a Java Messaging Service
(IMS) consumer. See Chapter 3, “Using Message-Driven Beans,” for more
information.

m  New entity EJB container-managed persistence model that provides a new way
of handling contai ner-managed persistence. See Chapter 5, “WebL ogic Server
Container-Managed Persistence Services,” for more information.

m Modd for creating container-managed relationships between entity EJBs allows
you to define the rel ationship between the beans in the implementation classes
and the deployment descriptors. See Chapter 5, “WebL ogic Server
Container-Managed Persistence Services,” for more information.

m  New standard query language called EJB-QL which you use to query EJBs and
their properties. See Chapter 5, “WebL ogic Server Container-Managed
Persistence Services,” for more information.

m New ej bSel ect methodsthat allow an entity EJB to internally query for
properties using an EJB-QL query defined in a deployment descriptor. See
Chapter 5, “WebL ogic Server Container-Managed Persistence Services,” for
more information.

m Loca interfacesfor session and entity beans. EJB relationships are now based on
thelocal interface. Any EJB that participates in arelationship must have alocal
interface. See Chapter 5, “WebL ogic Server Container-Managed Persistence
Services,” for more information.

m  Home methods that allow you to execute a home business method that is not
specific to a particul ar instance of an entity bean. You use the home interface to
define one or more home methods for the entity bean See Chapter 2, “Designing
EJBs,” for more information.

EJB Roles

The process of developing EJBsis divided into the following distinct roles.
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Application Roles

m  Enterprise Bean Provider s—Enterprise Bean Providers produce the EJBs.
Their output isthe ej b. j ar file that contains one or more EJBs. The providers
use the design process documented in this guide to design the EJBs that are
deployed in the WebL ogic Server environment.

For more information on the design process, see Chapter 2, “Designing EJBS.”

m  Application Assembler s—Application Assemblers combine the EJBs into
deployable units such as JARs, EARSs, or WARSs. Their output isthe JAR, EAR,
or WAR file that contains the EJB and the application assembly instructions;
these instructions are set by the EJB’s deployment descriptors. The assemblers
use the design process and the EJB deployment descriptor elements to assemble
the deployment unit.

For more information in the design process, see Chapter 2, “Designing EJBs.”
For more information in the assembly process, see Chapter 6, “ Packaging EJBs
for the WebL ogic Server Container.” For more information on the deployment
descriptors, see Chapter 10, “weblogic-ejb-jar.xml Document Type Definitions,”
and Chapter 11, “weblogic-cmp-rdoms- jar.xml Document Type Definitions.”

Infrastructure Roles

m  Container Providers—Container Providers supply EJB deployment tools,
container monitoring and management tools, and runtime support for deployed
EJB instances. This support includes services such as transaction and security
management, network distribution of clients, and scalability. The container
providers use the container management process documented in this guide to
provide the container.

For more information on the container management process, see Chapter 4, “The
WebL ogic Server EJB Container and Supported Services.”

m Persistence Manager Provider s—Persistence Manager Providers are
responsible for persistence support for the Entity EJBsin the container, if the
EJB has container-managed persistence. This support is provided during
deployment to generate the code that moves data between the EJB and a
database. The persistence manager providers use the deploy process and
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EJB Enhancements in WebLogic Server 6.1

container-managed persistence (CMP) information documented in this guide to
provide contai ner-managed persistence.

For more information on contai ner-managed persistence, see Chapter 5,
“WebL ogic Server Container-Managed Persistence Services.” For more
information on the deploy process, see Chapter 6, “ Packaging EJBs for the
WebL ogic Server Container.”

Deployment and Management Roles

m Deployers—Deployers, following the application assembly instructionsin the
deployment descriptors, deploy the EJBs contained in the JAR, EAR, or WAR
file to the target environment. The target environment includes the WebL ogic
Server environment and the container. The deployer’s output is the EJB
customized for the target environment and deployed in a specific EJB container.
The deployers use the deploy process documented in this guide to deploy the
EJBs.

For more information on the deploy process, see Chapter 7, “Deploying EJBs to
WebL ogic Server.”

m  System Administrator s—System Administrators configure and administer the
computing and networking infrastructure that includes WebL ogic Server and the
container. System Administrators use the administration process documented in
the Administration Guide and the WebL ogic Server online help to manage the
deployed applications at runtime.

For more information on system administrator’s tasks, see the Administration
Guide.

EJB Enhancements in WebLogic Server 6.1

The following EJB enhancements are new to this release of WebLogic Server.
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Introducing WebLogic Server Enterprise JavaBeans

Changed EJB Deployment Elements

For information about new and changed deployment elements in WebL ogic Server
6.1, see“ Changed EJB Deployment Elementsin WebL ogic Server 6.1” on page 10-5;

Read-Only Multicast Invalidation Support

Non-transactional entity bean caching provides a better way to invalidate or update
cached data. Y ou invalidate aread-only entity bean by using an invalidate method on
your home interface. For more information on non-transactional entity bean caching,
see “Read-Only Multicast Invalidation” on page 4-17.

Automatic Generated Primary Key Support

The WebL ogic Server EJB container can provide automatically generated primary
keys. This feature uses the native automatic key generation facilities provided by
Oracle or SQL Server databases. If you are not using one of those databases, you can
enable key generation through a user-designated key table. For more information on
automatically generated primary keys, see “ Automatic Primary Key Generation for
EJB 2.0 CMP’ on page 5-22.

Automatic Table Creation

1-8

Y ou can automatically create tables based on the deployment descriptionsin the
deployment files and the bean class, if the table does not aready exist. Thisfeatureis
for use during the devel opment phase and does not provide production quality support.
However, itisvery helpful for testing your designs prior to deployment in aproduction
environment. For more information on automatic table creation, see“ Automatic Table
Creation” on page 5-25.
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Oracle SELECT HINTS

Y ou can passyour INDEX usage hintsto the Oracle Query optimizer in WebL ogic QL
queries, which provide hintsto the Oracl e database engine. Thisfeatureis most helpful
if you know that the database you are searching would benefit from these hints. For
more information on Oracle SELECT HINTS, see “Using Oracle SELECT HINTS’
on page 5-13.

EJB Deployment Descriptor Editor

The EJB Deployment Descriptor Editor isaan extension of the WebL ogic Server
Administration Console that enables you to edit the deployment descriptors for your
EJBsin agraphical environment. For more information on this editor, see* Specifying
and Editing the EJB Deployment Descriptors’ on page 6-5 and the Administration
Console online help.

ejb-client.jar Support

Usetheej b-client.jar fileto package required classes to compile the client into
one JARfile. Theej b-client . j ar filecontainsthe EJB interfaces necessary to call
an EJB. Y ou specify that the WebL ogic EJB compiler (webl ogi c. ej bc)
automatically createtheej b-cli ent . j ar filein the bean’s deployment descriptor
file. For moreinformation onej b-client .jar files, see“Specifying an
gjb-client.jar” on page 6-13.

BLOB and CLOB Support

Use BLOBs and CLOBs to trand ate large objects into byte arrays or strings, with
Oracle. For moreinformation on BLOBs and CLOBS, see“BLOB and CLOB DBMS
Column Support for the Oracle DBMS’ on page 5-14.
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Cascade Delete Support

The Cascade Delete feature enables you to remove entity objects. Y ou can specify
Cascade Delete for one-to-one and one-to-many relationships; many-to-many
relationships are not supported. For more information on Cascade Delete, see
“Cascade Delete” on page 5-15.

Local Interface Support

WebL ogic Server's EJB container provides support for local interfaces. The EJB
container makes the local home interface accessible to local clients through JNDI.
Support for remote interfaces with container-managed persistence (CMP)
relationshipsis still available in this release, but not recommended for new
development. For more information on local interface support, see “Using the Local
Client” on page 5-30.

Flushing the CMP Cache Support

Y ou can specify that the container-managed persistence (CMP) cache be flushed
before every query so that the changes show up in the results. For more information on
this feature, see “ Flushing the CMP Cache” on page 5-19.

Tuned CMP 1.1 Support

Thisrel ease enablesthe EJB container to support tuned updatesfor container-managed
persistence (CMP) 1.1 entity beans. The EJB container automatically determines and
writes back to the database only those container-managed fields that have been
modified in the transaction. If no fields are modified, there is no database update.This
featureisenabled by default and can be disabled; however, itsuse isrecommended for
performance reasons. For more information on tuned CMP support, see “ Tuned EJB
1.1 CMP Updates in WebL ogic Server” on page 5-18.
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EJB Developer Tools

BEA provides several tools you can use to help you create and configure EJBs.

ANT Tasks to Create Skeleton Deployment Descriptors

You can use the WebLogic ANT utilitiesto create skeleton deployment descriptors.
These utilities are Java classes shipped with your WebL ogic Server distribution. The
ANT task looks at adirectory containing an EJB and creates depl oyment descriptors
based on thefilesit findsin theej b. j ar file. Because the ANT utility does not have
information about all of the desired configurations and mappings for your EJB, the
skeleton deployment descriptors the utility creates are incomplete. After the utility
creates the skeleton depl oyment descriptors, you can use atext editor, an XML editor,
or the EJB Deployment Descriptor Editor in the Administration Console to edit the
deployment descriptors and compl ete the configuration of your EJB.

For more information on using ANT utilities to create deployment descriptors, see
Packaging Enterprise JavaBeans at
http://e-docs. bea. com W s/ docs61/ programm ng/ packagi ng. ht m .

EJB Deployment Descriptor Editor

The WebL ogic Server Administration Console has an integrated EJB deployment
descriptor editor. Y ou must create at least a skeleton of the following deployment
descriptor filesthat you add to the ej b. j ar file before using thisintegrated editor:

B ejb-jar.xm
® webl ogi c-ej b-jar. xnm
m webl ogi c- cnp-rdbns-jar. xn

For more information, see Web Application Deployment Descriptor Editor Help at

http://e-docs. bea. coml W s/ docs61/ Consol eHel p/ webser vi ces_ddehel p.
htni .

Programming WebL ogic Enterprise JavaBeans  1-11


http://e-docs.bea.com/wls/docs61/programming/packaging.html
http://e-docs.bea.com/wls/docs61/ConsoleHelp/webservices_ddehelp.html

1 Introducing WebLogic Server Enterprise JavaBeans

XML Editor

The XML editor isasimple, user-friendly tool from Ensemble for creating and editing
XML files. It can validate XML code according to aspecified DTD or XML Schema.
Y ou can use the XML editor on Windows or Solaris machines and download it from
the BEA dev2dev at http://dev2dev.bea.com/resourcelibrary/utilitiestool s/index.jsp.
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CHAPTER

2 Designing EJBs

The following sections provide guidelines for designing WebL ogic Server Enterprise
JavaBeans (EJB)s. Some suggestions apply to remote object models and Remote
Method Invocation (RMI) as much as they do to EJB.

m  Designing Session Beans

Designing Entity Beans

m  Designing Message-Driven Beans

m Using WebL ogic Server Generic Bean Templates
m Using Inheritance with EJBs

m  Accessing Deployed EJBs

m  Preserving Transaction Resources

Designing Session Beans

One way to design session beansis to use the model-view design. The view isthe
graph-user interface (GUI) form and the model is the piece of code that supplies data
tothe GUI. In atypical client-server system, the model lives on the same server asthe
view and talks to the server.

Have the model reside on the server, in the form of a session bean. (Thisis analogous
to having a servlet providing support for an HTML form, except that a model session
bean does not affect the final presentation.) There should be one model session bean
instance for each GUI form instance, which acts as the form’ s representative on the
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server. For example, if you have alist of 100 network nodesto display in aform, you
might have a method called get Net wor kNodes() on the corresponding EJB that
returns an array of values relevant to that list.

This approach keeps the overall transaction time short, and requires minimal network
bandwidth. In contrast, consider an approach where the GUI form calls an entity EJB
finder method that retrieves references to 100 separate network nodes. For each
reference, the client must go back to the datastore to retrieve additional data, which
consumes considerable network bandwidth and may yield unacceptable performance.

Designing Entity Beans

Reading and writing RDBM S data via an entity bean can consume val uable network
resources. Network traffic may occur between a client and WebL ogic Server, as well
as between WebL ogic Server and the underlying datastore. Use the following
suggestions to model entity EJB data correctly and avoid unnecessary network traffic.

Entity Bean Home Interface

2-2

The container provides an implementation of the home interface for each entity bean
deployed in the container and it makes the home interface accessible to the clients
through JNDI. An object that implements an entity beans shomeinterfaceiscalled an
EJBHome object. The entity bean’s home interface enables a client to do the
following:

m Usethecreat e() methodsto create new entity objects within the home.
m Usethefinder () methodsto find existing entity objects within the home.
m Usetherenove() methodsto remove an entity object from the home.

m  Execute ahome method that is not specific to a particular entity bean instance.
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Make Entity EJBs Coarse-Grained

Do not attempt to model every object in your system as an entity EJB. In particular,
small subsets of data consisting of only afew bytes should never exist as entity EJBS,
because the trade-off in network resources is unacceptable.

For example, cellsin a spreadsheet are too fine-grained and should not be accessed
frequently over a network. In contrast, logical groupings of an invoice' s entries, or a
subset of cellsin aspreadsheet can be modeled as an entity EJB, if additional business
logic isrequired for the data.

Encapsulate Additional Business Logic in Entity EJBs

Even coarse-grained objects may beinappropriate for modeling as an entity EJB if the
datarequires no additional business logic. For example, if the methods in your entity
EJB work only to set or retrieve data values, it is more appropriate to use JDBC calls
inan RDBMS client or to use a session EJB for modeling.

Entity EJBs should encapsulate additional business logic for the modeled data. For
example, a banking application that uses different business rules for “Platinum” and
“Gold” customers might model all customer accountsas entity EJBs; the EJB methods
can then apply the appropriate business |ogic when setting or retrieving datafieldsfor
aparticular customer type.

Optimize Entity EJB Data Access

Entity EJBs ultimately model fields that exist in a data store. Optimize entity EJBs
wherever possible to simplify and minimize database access. In particular:

m Limit the complexity of joins against EJB data.
m  Avoid long-running operations that require disk access in the datastore.

m Ensure that EJB methods return as much data as possible, so asto minimize
round-trips between the client and the datastore. For example, if your EJB client
must retrieve datafields, use bulk get / set At t ri but es() methods to minimize
network traffic.
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Designing Message-Driven Beans

A message-driven bean acts as a message consumer in the WebL ogic JM S messaging
system. For more information on designing message-driven beans, see Chapter 3,
“Using Message-Driven Beans.”

Using WebLogic Server Generic Bean
Templates

For each EJB type, WebL ogic Server provides a generic class that contains Java
callbacks, or listeners, that are required for most EJBs. The generic classes are in the
webl ogi c. ej b package:

Ceneri cEnt er pri seBean
Generi cEntityBean
Ceneri cMessageDri venBean

Ceneri cSessi onBean

Y ou can implement a generic bean template in a class of your own by importing the
generic classinto the class you are writing. This example imports the
Generi cSessi onBean classinto Hel | oWr | dEJB:

i mport webl ogi c. ej b. Generi cSessi onBean;

public class Hell owr| dEJB ext ends GenericSessi onBean {
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Using Inheritance with EJBs

Using inheritance may be appropriate when building groups of rel ated beansthat share
common code. However, be aware of several inheritance restrictions apply to EJB
implementations.

For bean-managed entity EJBs, theej bCr eat e() method must return a primary key.
Any class that inherits from the bean-managed EJB class cannot have an

ej bCr eat e() method that returns a different primary key class than does the
bean-managed EJB class. Thisrestriction applies even if the new classisderived from
the base EJB’ sprimary key class. Therestriction also appliesto thebean’ sej bFi nd()
method.

Also, EJBsinheriting from other EJB implementations change the interfaces. For
example, the following figure shows a situation where a derived bean adds a new
method that is meant to be accessible remotely:

Figure2-1 Derived bean (BBean) adding new method to be accessible remotely

Bean Interface
ABean foo () ARemote foo ()
foo2 () f002 ()
BRemote
BBean
extends ABean extends ARemote

An additional restriction isthat because AHone. cr eat e() and BHone. creat e()
return different remoteinterfaces, you cannot havethe BHone interfaceinherit from the
AHone interface. You can still use inheritance to have methods in the beans that are
unique to a particular class, that inherit from a superclass or that are overridden in the
subclass. Seethe EJB 1.1 subclass Child examplein the and classes in the WebL ogic
Server distribution for an examples of inheritance.
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Accessing Deployed EJBs

WebL ogic Server automatically createsimplementationsof an EJB’ shome and remote
interfacesthat can function remotely. Thismeansthat all clients— whether they reside
on the same server asthe EJB, or on aremote computer — can access deployed EJBs
inasimilar fashion.

All EJBs must specify their environment properties using Java Naming and Directory
Interface (INDI). Y ou can configure the INDI name spaces of EJB clients to include
the home EJBs that reside anywhere on the network — on multiple machines,
application servers, or containers.

However, in designing enterprise application systems, you must still consider the
effects of transmitting data across a network between EJBs and their clients. Because
of network overhead, it is still more efficient to access beans from a“local” client —
aservlet or another EJB — than to do so from aremote client where data must be
marshalled, transmitted over the network, and then unmarshalled.

Differences Between Accessing EJBs from Local Clients
and Remote Clients

One difference between accessing EJBs from local clients and remote clientsisin
obtaining an I ni ti al Cont ext for the bean. Remote clients obtain an

I nitial Context from the WeblL ogic Server | ni ti al Cont ext factory. WebL ogic
Server local clients generally use aget I ni ti al Cont ext method to perform this
lookup, similar to the following excerpt:

Figure2-2 Codesample of alocal client performing alookup

Context ctx = getlnitial Context("t3://1|ocal host:7001", "userl1", "user1Password");

static Context getlnitial Context(String url, String user, String password) {
Properties h = new Properties();
h. put (Cont ext. | NI TI AL_CONTEXT_FACTCRY,
"webl ogi c. jndi . W.I nitial Cont ext Factory");
h. put (Cont ext. PROVI DER_URL, url);
h. put (Cont ext. SECURI TY_PRI NCI PAL, user);
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h. put (Cont ext. SECURI TY_CREDENTI ALS, password);

Internal clients of an EJB, such as servlets, can simply create an | ni ti al Cont ext
using the default constructor, as shown here:

Context ctx = new Initial Context();

Restrictions on Concurrency Access of EJB Instances

Although database concurrency is the default and recommended concurrency access
option, multiple clients can use the exclusive concurrency option to access EJBsin a
seria fashion. Using this exclusive option means that if two clients simultaneously
attempt to access the same entity EJB instance (an instance having the same primary
key), the second client is blocked until the EJB is available. For more information on
the database concurrency option, see “Exclusive Locking Services’ on page 4-37.

Simultaneous access to a stateful session EJB resultsin a Renot eExcept i on. This
access restriction on stateful session EJBs applies whether the EJB client isremote or
internal to WebL ogic Server. However, you can set theal | ow concurrent-cal | s
option to specify that a stateful session bean instance will allow concurrent method
cals.

If multiple servlet classes access a session EJB, each servlet thread (rather than each
instance of the servlet class) must have its own session EJB instance. To avoid
concurrent access, a JSP/servlet can use a stateful session bean in request scope.

Storing EJB References in Home Handles

Once aclient obtains the EJBHome object for an EJB instance, you can create a handle
to the home object by calling get HoneHandl e() . get HoneHandl e() returnsa
HomeHandl e object, which can be used to obtain the home interface to the same EJB
at alater time.

A client can pass the HomeHandl e object as arguments to another client, and the
receiving client can use the handle to obtain areference to the same EJBHome object.
Clients can also serialize the HomeHand! e and storeit in afilefor later use.
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Using Home Handles Across a Firewall

By default, WebL ogic Server storesits|P addressin the HomeHand! e object for EJBs.
This can cause problems with certain firewall systems. If you cannot locate EJBHone
objects when you use home handles passed across a firewall, use the following steps:

1. Start WebL ogic Server.

2. Start the WebL ogic Server Administration Console.

3. From the left pane, expand the Servers node and select a server.

4. Intheright pane, view the configuration information.

5. Select the Tuning tab.

6. Check the Reverse DNS Allowed box to enable reverse DNS lookups.

When you enable reverse DNSlookups, WebL ogic Server storesthe DNS name of the
server, rather than the IP address, in EJB home handles.

Preserving Transaction Resources

2-8

Database transactions are typically one of the most valuable resourcesin an online
transaction-processing system. When you use EJBs with WebL ogic Server,
transaction resources are even more val uable because of their relationship with
database connections.

WebL ogic Server can use asingle connection pool to service multiple, simultaneous
database requests. The efficiency of the connection pool is largely determined by the
number and length of database transactions that use the pool. For non-transactional
database requests, WebL ogic Server can allocate and deall ocate a connection very
quickly, so that the same connection can be used by another client. However, for
transactional requests, a connection becomes “reserved” by the client for the duration
of the transaction.
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To optimize transaction use on your system, always follow an “inside-out” approach
to transaction demarcation. Transactions should begin and end at the “inside” of the
system (the database) where possible, and move “outside” (toward the client
application) only as necessary. Thefollowing sections describe thisrulein more detail .

Allowing the Datastore to Manage Transactions

Many RDBMS systems provide high-performance locking systems for Online
Transaction Processing (OL TP) transactions. With the help of Transaction Processing
(TP) monitors such as Tuxedo, RDBM S systems can a so manage complex decision
support queries across multiple datastores. If your underlying datastore has such
capabilities, use them where possible. Never prevent the RDBM S from automatically
delimiting transactions.

Using Container-Managed Transactions Instead of
Bean-Managed Transactions for EJBs

Y our system should rarely rely on bean-managed transaction demarcation. Use
WebL ogic Server container-managed transaction demarcation unless you have a
specific need for bean-managed transactions.

Possible scenarios where you must use bean-managed transactions are:

m You define multiple transactions from within a single method call. WebL ogic
Server demarcates transactions on a per-method basis.

Note: However, instead of using multiple transactions in asingle method call, it
is better to break the method into multiple methods, with each of the
multiple methods having its own container-managed transaction.

m You define asingle transaction that “ spans’ multiple EJB method calls. For
example, you define a stateful session EJB that uses one method to begin a
transaction, and another method to commit or roll back a transaction.

Note: Avoid this practiceif possible because it requires detailed information
about theworkings of the EJB object. However, if thisscenarioisrequired,
you must use bean-managed transaction coordination, and you must
coordinate client calls to the respective methods.

Programming WebL ogic Enterprise JavaBeans 2-9



2 Designing EJBs

Never Demarcate Transactions from Application

In general, client applications are not guaranteed to stay active over long periods of
time. If aclient begins atransaction and then exits before committing, it wastes

val uable transaction and connection resourcesin WebL ogic Server. Moreover, even if
the client does not exit during a transaction, the duration of the transaction may be
unacceptableif it relies on user activity to commit or roll back data. Always demarcate
transactions at the WebL ogic Server or RDBMS level where possible.

For more information on demarcating transaction see “ Transaction Management
Responsibilities’ on page 4-29.

Always Use A Transactional Datasource for Container-Managed EJBs

2-10

If you configure a JIDBC datasource factory for use with container-managed EJBs,
make sure you configure a transactional datasource (TXDat aSour ce) rather than a
non-transactional datasource (Dat aSour ce). With anon-transactional datasource, the
JDBC connection operatesin auto commit mode, committing each insert and update
operation to the database immediately, rather than as part of a contai ner-managed
transaction.
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3 Using Message-Driven
Beans

The following sections describe how to develop message-driven beans and to deploy
then on WebL ogic Server. Because message-driven beans use parts of the standard
JMS AP, you should first become familiar with the WebL ogic Java Messaging
Service (JMS) before attempting to implement message-driven beans. See the
Programming WebL ogic JM S document for more information.

Note: Message-driven beans are an EJB 2.0 feature.

What Are Message-Driven Beans?

Developing and Configuring M essage-Driven Beans
Invoking a Message-Driven Bean

Creating and Removing Bean Instances

Deploying Message-Driven Beans in WebL ogic Server

Using Transaction Services with Message-Driven Beans

What Are Message-Driven Beans?

A message-driven bean is an EJB that acts as a message consumer in the WebL ogic
JMS messaging system. Aswith standard JM S message consumers, message-driven
beans receive messages from aJM S Queue or Topic, and perform business | ogic based
on the message contents. WebL ogic Server associates a message-driven bean with a
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JM S destination, such asatopic or queue, at deployment time, and WebL ogic Server
automatically creates and removes message-driven bean instances as needed to process
incoming messages.

Differences Between Message-Driven Beans and
Standard JMS Consumers

32

Because message-driven beans are implemented as EJBs, they benefit from several
key servicesthat are not available to standard JIMS consumers. Most importantly,
message-driven bean instances are wholly managed by the WebL ogic Server EJB
container. Using a single message-driven bean class, WebL ogic Server creates
multiple EJB instances as necessary to process large volumes of messages
concurrently. This stands in contrast to a standard JM S messaging system, where the
developer must create aMessageli st ener classthat uses a server-wide session pool.

The WebL ogic Server container provides other standard EJB services to message-
driven beans, such as security services and automatic transaction management. These
services are described in more detail in “ Transaction Management” on page 4-28 and
in “Using Transaction Services with Message-Driven Beans’ on page 3-14.

Finally, message-driven beans benefit from the write-once, deploy-anywhere quality
of EJBs. Whereasa JMS Messageli st ener istied to specific sessi on pool s,
Queues, or Topics, message-driven beans can be devel oped independently of available
server resources. A message-driven bean’s Queues and Topics are assigned only at
deployment time, utilizing resources available on WebL ogic Server.

Note: Onelimitation of message-driven beans compared to standard IMSlistenersis
that you can associate a given message-driven bean deployment with only one
Queue or Topic, as described in “Invoking a Message-Driven Bean” on page
3-12. If your application requires asingle JM S consumer to service messages
from multiple Queues or Topics, you must use a standard JM S consumer, or
deploy multiple message-driven bean classes.

Programming WebL ogic Enterprise JavaBeans



What Are Message-Driven Beans?

Differences Between Message-Driven Beans and
Stateless Session EJBs

The dynamic creation and allocation of message-driven bean instances partially
mimics the behavior of stateless session EJB instances. However, message-driven
beansdiffer from statel ess session EJBs (and other types of EJBs) in several significant
ways:

m  Message-driven beans process multiple IM S messages asynchronoudly, rather
than processing a serialized sequence of method calls.

m  Message-driven beans have no home or remote interface, and therefore cannot
be directly accessed by internal or external clients. Clients interact with
message-driven beans only indirectly, by sending a message to a JM S Queue or
Topic.

Note: Only the WebL ogic Server container directly interacts with amessage-driven
bean by creating bean instances and passing JM S messages to those instances
as necessary.

m  WebLogic Server maintains the entire life cycle of a message-driven bean;
instances cannot be created or removed as aresult of client requests or other API
cals.

Concurrent Processing for Topics and Queues

M essage-driven beans (MDBSs) support concurrent processing for both topics and
gueues. Previously, only concurrent processing for queues was supported.

To ensure concurrency, the contai ner uses threads from the execute queue. The default
setting for the max- beans-i n-f r ee- pool deployment descriptor found in the

webl ogi c- ej b-j ar. xm file providesthe most parallelism. The only reason to
change this setting would be to limit the number of parallel consumers.

Note: The maximum number of MDBs configured—viathe
max- beans- i n-free-pool deployment descriptor element— to receive
messages at one time cannot exceed the maximum number of execution
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threads. For example, if max- beans-i n-f r ee- pool issetto50 but 25isthe
maximum number of execution threads allowed, only 25 of the MDBs will
actually receive messages.

For more information on max- beans-i n-f r ee- pool , see, “ max-beans-in-free-pool”
on page 10-45.

Developing and Configuring
Message-Driven Beans

34

When devel oping message-driven beans, follow the conventions described in the
JavaSoft EJB 2.0 specification, and observe the general practices that result in proper
bean behavior. Once you have created the message-driven bean class, configuring the
bean for WebL ogic Server by specify the bean’ s deployment descriptor elementsinthe
EJB XML deployment descriptor files.

To devel op a message-driven bean:

1. Create a source file (message-driven bean class) that implements both the
j avax. ej b. MessageDri venBean and j avax. j ms. MessageLi st ener
interfaces.

The message-driven bean class must define the following methods:

e Oneej bCreat e() method that the container uses to create an instance of the
message-driven bean on the free pooal.

e OneonMessage() method that is called by the bean’'s container when a
message is received. This method contains the business logic that handles
processing of the message.

e Oneej bRenove() method that removes the message-driven bean instance
from the free poal.

For an example of output for a message-driven bean class, see “ Message-Driven
Bean Class Requirements” on page 3-6

2. Specify the following XML deployment descriptor files for the message-driven
bean.
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e ejb-jar.xm
e webl ogi c-ej b-jar. xm
e webl ogi c-cnp-rdbns-jar. xn

For instructions on specifying the XML files, see “ Specifying and Editing the
EJB Deployment Descriptors’ on page 6-5.

. Setthemessage-dri ven element inthe bean'sej b-j ar. xm fileto declare the
bean.

. Setthenessage-driven-destinati on elementinthebean’sej b-j ar. xnl file
to specify whether the bean isintended for a Topic or Queue.

. Setthesubscription-durability sub-elementinthebean’sejb-jar. xn
file when you want to specify whether an associated Topic should be durable.

If your bean will demarcate its own transaction boundaries, set the

acknow edge- node sub-element to specify the IM S acknowledgment semantics
to use. This element has two possible values: AUTO ACKNOW EDGE (the default)
or DUPS_OK_ACKNOW._EDGE.

If the container will manage the transaction boundaries, set the
transaction-type elementinthebean'sej b-jar.xn fileto specify how the
container must manage the transaction boundaries when delegating a method
invocation to an enterprise bean’s method.

The following sample shows how to specify a message-driven bean in the
ej b-jar.xm file

Figure3-1 Sample XML stanzafrom an ej b-j ar. xm file:

<ent er pri se- beans>

<message-driven>

<ej b- name>exanpl eMessageDri venl</ ej b- nane>

<ej b- cl ass>exanpl es. ej b20. mnessage. MessageTr ader Bean</ ej b- cl ass>

<transacti on-type>Cont ai ner</transaction-type>
<nmessage- dri ven-desti nati on>
<desti nati on-type>

javax. j nms. Topi c
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</ destination-type>

</ message-driven-destinati on>

</ message-driven>

</ enterprise-beans>

8. Setthenessage-driven-descriptor elementinthebean’'s
webl ogi c- ej b-j ar. xm fileto associate the message-driven bean withaJMS
destination in WebL ogic Server.

The following sample shows how to specify a message-driven bean in an
webl ogi c-ej b-j ar.xm file.

Figure3-2 Sample XML stanza from an webl ogi c-ej b-j ar. xnl file:
<message-driven-descri ptor>

<desti nation-j ndi - nane>. .. </ desti nati on-j ndi - name>
</ message-driven-descri ptor>

9. Compile and generate the message-driven bean class using instructions in
“Packaging EJBsinto a Deployment Directory” on page 6-9.

10. Deploy the bean on WebL ogic Server using the instructionsin “Deploying
Compiled EJB Files’ on page 7-9.

The container manages the message-driven bean instances at runtime.

Message-Driven Bean Class Requirements

36

The EJB 2.0 specification provides detailed guidelines for defining the methodsin a
message-driven bean class. The following output shows the basic components of a
message-driven bean class. Classes, methods, and method declarations are highlighted
bol d.
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Figure3-3 Sample output of basic components of message-driven beans class

public class MessageTraderBean i npl enents MessageDri venBean,
Messageli st ener{

publ i c MessageTraderBean() {...};
/1 An EJB constructor is required, and it nust not

/| accept paranmeters. The constructor must not be
decl ared as

/1 final or abstract.
public void ejbCreate() (...)

/lejbCreate () is required and nmust not accept
par aneters.

The throws clause (if used) nmust not include an
application

/l exception. ejbCreate() nust not be decl ared as
final or static.

public void onMessage(j avax.j ns. Message MessageNane) {...}

/1 onMessage() is required, and nust take a single
par anet er of

/1 type javax.ns. Message. The throws clause (if
used) must not

/1 include an application excepti on. onMessage() nust

not be
/'l declared as final or static.
public void ejbRenove() {...}
/1 ejbRenobve() is required and nmust not accept
paraneters.

/1 The throws clause (if used) nust not include an
application

/l exception. ejbRenove() nust not be declared as
final or static.

/1 The EJB class cannot define a finalize() method
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Using the Message-Driven Bean Context

WebL ogic Server callsset MessageDri venCont ext () to associate the
message-driven bean instance with a container context. Thisis not a client context; the
client context is not passed along with the IM S message. WebL ogic Server provides
the EJB with a container context, whose properties can be accessed from within the
bean’ sinstance by using the following methods from the MessageDr i venCont ext
interface:

m getCallerPrincipal ()) —Thismethod isinherited from the EIJBContext
interface and should not be called by message-driven bean instances.

m isCallerlnRole()) — Thismethodisinherited from the EJBContext
interface and should not be called by message-driven bean instances.

m setRol | backOnl y() — The EJB can use this method only if it uses
container-managed transaction demarcation.

m getRol | backOnl y() — The EJB can use this method only if it uses
contai ner-managed transaction demarcation.

m get User Transaction() — TheEJB can usethis method only if it uses
bean-managed transaction demarcation.

Note: Although get EJBHonme() isaso inherited as part of the
MessageDri venCont ext interface, message-driven beans do not have a
home interface. Calling get EJBHone() from within a message-driven EJB
instanceyieldsan 1 | | egal St at eExcepti on.

Implementing Business Logic with onMessage()

3-8

The message-driven bean’sonMessage() method implements the business logic for
the EJB. WebL ogic Server calsonMessage() whenthe EJB’ sassociated IMS Queue
or Topic receives amessage, passing the full IM S message object asan argument. Itis
the message-driven bean’ s responsibility to parse the message and perform the
necessary businesslogic in onMessage() .
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Make sure that the business | ogic accounts for asynchronous message processing. For
example, it cannot be assumed that the EJB receives messages in the order they were
sent by the client. Instance pooling within the container means that messages are not

received or processed in asequential order, although individual onMessage() callsto
a given message-driven bean instance are serialized.

See javax.jms.Messagel istener.onMessage() for more information.

Specifying Principals and Setting Permissions for JMS
Destinations

M essage-driven beans connect to the IM S destination using ther un- as principal. The
run- as principal mapstother un- as element that issetintheej b-j ar. xm file. This
setting specifiesther un- as identity used for the execution of the message-driven
bean’ s methods. A message-driven bean is associated with a JM S destination when
you deploy the bean in the WebL ogic Server container. The JM S destination can either
be aqueue or atopic. You specify the IM S destination by setting the

j ms- desti nati on-type element to either queue or t opi ¢ in the message-driven
bean’sej b-j ar. xm file.

Set the permissions for the bean’sr un- as principal tor ecei ve, as described below,
when connhecting message-driven beans to the IM S destinations. This allows the
message-driven bean to connect to remote queues in the same domain or in another
domain aslong asthe same principal is defined in the other domain. WebL ogic Server
uses the default guest user if you do not specify ther un- as principal. However,
whether you use ther un- as principal or guest , you must assign ther ecei ve
permission to the security principal.

To set ther ecei ve permission, you must first create a new access control list (ACL)
or modify an existing one. arelists of Users and Groupsthat have permission to access
the resources. Permissions are the privileges required to access resources, such as

permission to read, write, send, and receive filesand load servlets, and link to libraries.

Note: Do not usethe syst emuser for message-driven beans that connect to IMS
destinations because syst emprevents the message-driven bean from
connecting to a destination in another domain.

For more information on security principal users, see Defining Users.
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See the following instructions to create the ACL, specify principals, and set
permissions:

1
2.
3.

©® N o u

Start the WebL ogic Server Administration Console.
Go to the Security — ACL s node in the |eft pane of the Administration Console.

In the right pane of the Administration Console, click the Create a New ACL
link.

The ACL Configuration window appears.

Specify the name of WebL ogic Server resource that you want to protect with an
ACL inthe New ACL Namefield.

For example, create an ACL for aJM S destination named t opi c.

Click Create.

Click the Add a New Permission link.

Specify ther ecei ve permission for thet opi ¢ JIMS destination resource.

Specify ther un- as- pri nci pal user as having the specified permission to the
resource.

Click Apply.

Specifying Message-Driven Beans as Durable

Subscribers

3-10

If you associate a message-driven bean with atopic, you can specify that the topic be
durable. A durable topic subscription ensures that messages are not missed even if the
server isnot running. If the server is disconnected it would still receive the message
and store it so that when the server isrestarted it would receive the message. If you
associate a message-driven bean with atopic, but do specify that topic as durable then
by default, the topic will be non-durable.

To set the message-driven bean as a durable subscriber, specify the following
deployment descriptor elements:
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1. Setthenmessage-driven-destinationelementinthebean’sej b-jar. xm file
to specify whether the bean isintended for a Topic or Queue.

2. Setthesubscription-durability sub-edementinthebean’sejb-jar. xm
file when you want to specify whether an associated Topic should be durable.

3. Setthejns-client-ideementinthebean’'swebl ogi c-ej b-jar. xn file.

For instructions on specifying the XML files, see “ Specifying and Editing the
EJB Deployment Descriptors’ on page 6-5.

Note: If you are using message-driven beansinstead of the standard IM S listenersto
handle messages, be advised that a given message-driven bean is associated
with only onetopic. If your application requires asingle JIM S consumer to
service messages from multipletopics or queues, you must useastandard IM S
consumer or deploy multiple message-driven bean classes.

Configuring Message-Driven Beans for Foreign JMS
Providers

Y ou can configure message-driven beans to work with non-BEA JM S providers such
as|IBM MQSeries. For a discussion of how to configure an MDB to use aforeign
provider, see “Using Foreign IMS Providers with WL S Message Driven Beans' at
http://dev2dev.bea.com/products/wlserver/whitepapers/jmsproviders.jsp.

Reconnecting to a JMS Server or Foreign Service
Provider

A message-driven bean listensto an associated JM S destination on either aJM S server
deployed on anon-clustered WebL ogic Server instance or aforeign service provider.
If the connection to that destination is lost, because the server goes down, the
message-driven bean attempts to reconnect to that destination at periodic intervals.

Y ou can specify the number of seconds between attempts to reconnect to the
destination by setting thej ms- pol I i ng-i nt er val - seconds element in the bean’s
webl ogi c-ej b-jar. xm file.
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For instructions on specifying the XML files, see “ Specifying and Editing the EJB
Deployment Descriptors’ on page 6-5.

Handling Exceptions

M essage-driven bean methods should not throw an application exception or a

Renot eExcept i on, evenin onMessage() . If any method throws such an exception,
WebL ogic Server immediately removes the EJB instance without calling

ej bRenmove() . However, from the client perspective the EJB still exists, because
future messages are forwarded to a new bean instance that WebL ogic Server creates.

Invoking a Message-Driven Bean

312

When aJM S Queue or Topic receives amessage, WebL ogic Server calls an associated
message-driven bean as follows:

1. WebL ogic Server obtains a new bean instance.

WebL ogic Server usesthe max- beans-i n-f r ee- pool attribute, set in the
webl ogi c-ej b-j ar. xm file, to determine if anew bean instanceis availablein
the free pooal.

2. If abean instanceis available in the free pool, WebL ogic Server uses that
instance.

If no bean instance is available in the free pool and the limit specified by

max- beans- i n-f r ee- pool ) has been reached, WebL ogic Server waits until a
bean instance is free. See “max-beans-in-free-pool” on page 10-45 for more
information about this attribute.

If no bean instance islocated in the free pool, and the limit specified by

max- beans- i n-fr ee- pool has not been reached, WebL ogic Server creates a
new instance by calling the bean’s ej bCr eat e() method and then the bean’s
set MessageDri venCont ext () to associate the instance with a container
context. The bean can use elements of this context as described in “Using the
Message-Driven Bean Context” on page 3-8.
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3. WebLogic Server callsthe bean’s onMessage() method to implement the
business |ogic when the bean’s associated JM S Queue or Topic receives a
message.

See “Implementing Business Logic with onMessage()” on page 3-8.

Note: These instances can be pooled.

Creating and Removing Bean Instances

The WebL ogic Server container calls the message-driven bean’s ej bCr eat e() and
ej bRenove() methods, to create or remove an instance of the bean class. Each
message-driven bean must have at least oneej bCr eat e() and ej bRemove() method.
The WebL ogic Server container uses these methods to handle the create and remove
functions when a bean instance is created, upon receipt of a message fromaJMS
Queue or Topic or removed, once the transaction commits.

WebL ogic Server receives a message from a JM S queue or Topic

Aswith other EJB types, theej bCr eat e() method in the bean class should prepare
any resources that are required for the bean’s operation. The ej bRenove() method
should release those resources, so that they are freed before WebL ogic Server removes
theinstance.

M essage-driven beans should also perform some form of regular clean-up routine
outside of the ej bRenove() method, because the beans cannot rely on ej bRenove()
being called under all circumstances (for example, if the EJB throws a runtime
exception).
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Deploying Message-Driven Beans in
WebLogic Server

Deploy the message-driven bean on WebL ogic Server either when the server isfirst
started or on arunning server. For instructions on deploying the bean, see “Deploying
EJBs at WebL ogic Server Startup” on page 7-2 or “Deploying EJBs on a Running
WebL ogic Server” on page 7-3.

Using Transaction Services with
Message-Driven Beans

314

Aswith other types of EJB, message-driven beans can demarcate transaction
boundaries either on their own (using bean-managed transactions), or by having the
WebL ogic Server container manage transacti ons (container-managed transactions). In
either case, a message-driven bean does not receive a transaction context from the
client that sends a message. WebL ogic Server always calls abean’sonMessage()
method by using the transaction context specified in the bean’ s deployment descriptor
file.

Because no client provides a transaction context for calls to a message-driven bean,
beans that use container-managed transactions must be deployed with the Requi r ed
or Not Suppor ted trans-attribute specified for thecont ai ner-transacti on
elementintheej b-j ar. xni file.

The following sample code from theej b-j ar. xnl file shows how to specify the
bean’ s transaction context.

Figure3-4 Sample XML stanzafrom an gjb-jar.xml file:
<assenbl y-descri pt or >
<cont ai ner-transacti on>

<met hod>
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<ej b- name>MWy/MessageDr i venBeanQueueTx</ ej b- nane>
<met hod- nane>* </ net hod- nanme>
</ met hod>
<trans-attri but e>Not Supported</trans-attribute>
</ contai ner-transacti on>

</ assenbl y-descri pt or >

Message Receipts

The receipt of aJM S message that triggersa call to an EJB’sonMessage() method is
not generally included in the scope of atransaction. However, it ishandled differently
for bean-managed and container-managed transactions.

m  For EJBsthat use bean-managed transactions, the message receipt is always
outside the scope of the bean’s transaction.

m For EJBsthat use contai ner-managed transaction demarcation, WebL ogic Server
includes the message receipt as part of the bean’s transaction only if the bean’'s
transaction-type elementintheej b-jar. xnl fileisset to Requi r ed.

Message Acknowledgment

For message-driven beans that use contai ner-managed transaction demarcation,
WebL ogic Server automatically acknowledges a message when the EJB transaction
commits. If the EJB uses bean-managed transactions, both the receipt and the
acknowledgment of a message occur outside the EJB transaction context. WebL ogic
Server automatically acknowledges messages for EJBs with bean-managed
transactions, but you can configure acknowledgment semantics using the

acknow edge- node deployment descriptor element defined intheej b-j ar. xm file.
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CHAPTER

A

The WebLogic Server

EJB Container and
Supported Services

The following sections describe the WebL ogic Server EJB container, various aspects
of EJB behavior in terms of the features and services that the container provides. See
to Chapter 5, “WebL ogic Server Container-Managed Persistence Services,” for more
information on contai ner-managed persistence (CMP).

EJB Container

EJB Life Cycle

Comparing the Performance of Stateless Session Beansto BMP EJBs
gjbLoad() and g/bStore() Behavior for Entity EJBS

Setting Entity EJBs to Read-Only

EJBsin WebL ogic Server Clusters

Transaction Management

Resource Factories

Locking Services for Entity EJBs
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EJB Container

The EJB container is a runtime container for the deployed EJBs that is automatically
created when WebL ogic Server is started. During the entire life cycle of the entity
object, from its creations to removal, it lives in the container. The EJB container
provides a standard set of services, including caching, concurrency, persistence,
security, transaction management, locking, environment, memory replication,
environment, and clustering for the entity objects that live in the container.

Y ou can deploy multiple entity beans in a single container. For each entity bean
deployed in a container, the container provides a home interface. The home interface
alowsaclient to create, find, and remove entity objectsthat belong to the entity bean
aswell as execute home business methods which are not specific to a particular entity
bean object. A client can look up the entity bean’ s home interface through JNDI. The
container is responsible for making the entity bean’ s home interface available in the
JINDI name space. For instructions on looking up the homeinterface through JINDI, see
Programming WebL ogic JNDI.

EJB Life Cycle

The following sections provide information about how the container supports caching
services. They describe the life cycle of EJB instancesin WebL ogic Server, from the
perspective of the server. These sectionsusetheterm EJB instanceto refer to the actual
instance of the EJB class. EJB instance does not refer to thelogical instance of the EJB
as seen from the point of view of aclient.

Entity EJB Life Cycle

4-2

WebL ogic Server provides these features to improve performance and throughput for
entity EJBs.

m  Free pool—stores anonymous entity beans that are used for invoking finders,
home methods, and creating entity beans.
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m Cache—containsinstances that have an identity—a primary key, or are currently
enlisted in atransaction (READY and ACTIVE entity EJB instances).

The sectionsthat follow describe the life cycle of an entity bean instance, and how the
container populates and manages the free pool and cache. For aniillustration of life
cycle transitions, see Figure 4-1.

Initializing Entity EJB Instances (Free Pool)

If you specify anon-zero valuefor i ni ti al - beans-i n-free- pool , WebLogic
Server populates the pool with the specified quantity of bean instances at startup.

Thedefault valueofi ni ti al - beans-i n-free- pool iszero. Populatingthefreepool
at startup improves initial response time for the EJB, because initial requests for the
bean can be satisfied without generating a new instance.

An attempt to obtain an entity bean instance from the free pool will always succeed,
even if the pool is empty. If the pool is empty, a new bean instance is created and
returned.

POOLED beans are anonymous instances, and are used for finders and home
methods. The maximum number of instances the pool can contain is specified by the
value of the max- beans-i n-free- pool elementinwebl ogi c-ej b-jar. xm .

READY and ACTIVE Entity EJB Instances (Cache)

When abusiness method is called on a bean, the contai ner obtains an instance from the
pool, calsej bAct i vat e, and the instance services the method call.

A READY instanceisin the cache, has an identity—an associated primary key—but
isnot currently enlisted in atransaction. WebL ogic maintains READY entity EJB
instances in least-recently-used (LRU) order.

An ACTIVE instanceis currently enlisted in atransaction. After completing the
transaction, theinstance becomes READY , and remainsin cache until spaceis needed
for other beans.

The Current Beansin Cachefield in the monitoring tab of the Administration Console
displays the count of READY and ACTIVE beans.
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The effect of max- beans- i n- cache, and the quantity of instances with the same
primary key allowed in the cache vary by concurrency strategy, as described in the
following section, “Cache Rules Vary by Concurrency Strategy”.

Cache Rules Vary by Concurrency Strategy

Table 4-1 lists, for each concurrency strategy:

m  How the value of the max- beans-i n- cache element in
webl ogi c- ej b-jar. xm limitsthe number of entity bean instancesin the
cache.

m  How many entity bean instances with the same primary key are allowed in the
cache.

Table 4-1 Entity EJB Caching Behavior by Concurrency Type

Concurrency  What isthe effect of How many instances
Option max- beans- i n- cache onthenum- with same primary
ber of bean instancesin thecache? key can exist in cache
simultaneously?

Excl usi ve max- beans- i n- cache = number of one
ACTIVE bean + number of READY in-
stances.

Dat abase The cache can contain up to multiple

max- beans- i n- cache ACTIVEbean
instances and up to max-beans-in-cache
READY bean instances.

ReadOnl y max- beans- i n- cache = number of one
ACTIVE bean + number of READY in-
stances.

Removing Beans from Cache

READY entity EJB instances are removed from the cache when the space is needed
for other beans. When aREADY instance isremoved from cache, ej bPassi vat e is
called on the bean, and the container will try to put it back into the free pool.
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When the container tries to return an instance to the free pool and the pool already
contains max- beans-i n-fr ee- pool instances, the instanceis discarded.

ACTIVE entity EJB instances will not be removed from cache until the transaction
they are participating in commits or rolls back, at which point they will become
READY, and hence eligible for removal from the cache.

Entity EJB Life Cycle Transitions

Figure 4-1illustrates the Entity EJB free pool and cache, and the transitions that occur
throughout an instance’s life cycle.

Figure4-1 Entity Bean Life Cycle
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Stateless Session EJB Life Cycle

WebL ogic Server usesafree pool toimprove performance and throughput for statel ess
session and message-driven EJBs. The free pool stores unbound statel ess session
EJBs. Unbound EJBs are instances of a stateless session EJB class that are not
processing a method call.

The following figure illustrates the WebL ogic Server free pool, and the processes by
which stateless EJBs enter and |eave the pool. Dotted linesindicate the state of the EJB
from the perspective of WebL ogic Server.

Figure4-2 WebL ogic Server free pool showing stateless session EJB life cycle

Method complete
free pool
| — - " r = _‘_ - 1
| EJB busy | | EJB inactive |
L — L - — — — 1
e § Client request
=g
o
r— - - — 1
| EJB does not exist | <initial-beans-in-free-pool >
Lo - — — |

Initializing Stateless Session EJB Instances

By default, no stateless session EJB instancesexist in WebL ogic Server at startup time.
Asclients access individual beans, WebL ogic Server initializes new instances of the
EJB class.

To configure WebL ogic Server to populate the free pool with inactive EJB instances
EJB at startup, specify the desired quantity inthei ni ti al - beans-i n-f r ee- pool
deployment element, in the st at ef ul - sessi on- descri pt or stanza of

webl ogi c- ej b-j ar. xm . Thiscanimproveinitial response timewhen clients access
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EJBs, because initia client requests can be satisfied by activating the bean from the
free pool (rather than initializing the bean and then activating it). By default,
initial-beans-in-free-pool issetto0.

Note: Themaximum sizeof thefree pooal islimited by available memory, the number
of execute threads, or the value of the nax- beans-i n-f r ee- pool
deployment element.

Activating and Pooling Stateless Session EJBs

When aclient calls amethod on a stateless EJB, WebL ogic Server obtains an instance
from the free pool, or initializing and activating anew instance, if necessary. The EJB
remains activefor theduration of the client’ smethod call. After the method compl etes,
the EJB instance is returned to the free pool. Because WebL ogic Server unbinds
statel ess session beans from clients after each method call, the actual bean class
instance that a client uses may be different from invocation to invocation.

If al instances of an EJB class are active and max- beans-i n-fr ee- pool has been
reached, new clients requesting the EJB class will be blocked until an active EJB
completesamethod call. If the transaction times out (or, for non-transactional calls, if
five minutes elapse), WebL ogic Server throws a Renot eExcept i on.

Stateful Session EJB Life Cycle

WebL ogic Server uses a cache of bean instances to improve the performance of
stateful session EJBs. The cache stores active EJB instances in memory so that they
areimmediately available for client requests. The cache contains EJBs that are
currently in use by aclient and instances that were recently in use. Stateful session
beans in cache are bound to a particular client.

The following figure illustrates the WebL ogic Server cache, and the processes by
which stateful EJBs enter and |eave the cache.

Programming WebL ogic Enterprise JavaBeans 4-7



4  The WebLogic Server EJB Container and Supported Services

Figure4-3 Stateful Session EJB Life Cycle
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Stateful Session EJB Creation

No stateful session EJB instances exist in WebL ogic Server at startup. Before aclient
begins accessing a stateful session bean, it creates a new bean instance to use during
its session with the bean. When the session is over the instance is destroyed. While the
session isin progress, the instance is cached in memory.
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Stateful Session EJB Passivation

Passivation is the process by which WebL ogic Server removes an EJB instance from
cachewhile preserving its state on disk. While passivated, EJBs are not in memory and
are not immediately available for client requests, as they are when in the cache.

The EJB developer must ensure that a call to the ej bPassi vat e() method leaves a
stateful session bean in a condition where WebL ogic Server can serialize its data and
passivate the bean’ sinstance. During passivation, WebL ogic Server attempts to
seridlize any fieldsthat are not declared t r ansi ent . This meansthat you must ensure
that all non-t r ansi ent fieldsrepresent serializable objects, such asthe bean’ sremote
or home interface. EJB 2.1 specifies the field types that are allowed.

Therulesthat govern the passivation of stateful session beansvary, based on the value
of the beans cache-t ype element, which can be:

e LRU—Ieast recently used, referred to as eager passivation.

e NRU—not recently used, referred to as lazy passivation

Thei dl e-ti meout - seconds and max- beans- i n- cache elements also affect
passivation and removal behaviors, based on the value of cache-t ype.

Eager Passivation (LRU)
When you configure eager passivation for astateful session bean by setting cache-type

to LRU, the container:
e Passivates instances to disk:

— assoon as an instance has been inactive for i dl e-ti meout - seconds,
regardless of the value of max- beans- i n- cache.

— when max- beans- i n- cache isreached, even though
i dl e-ti nmeout - seconds has not expired.

o Removes a passivated instance from disk after it has been inactive for
i dl e-ti nmeout - seconds after passivation. Thisisreferred to as alazy remove.

Lazy Passivation (NRU)

When lazy passivation is configured by setting cache-type to NRU, the container avoids
passivating beans, because of the associated systems overhead—pressure on the cache
isthe only event that causes passivation or eager removal of beans. The container:
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e Removes a bean instance from cachewheni dl e- t i meout - seconds expires,
and does not passivate it to disk. Thisisreferred to as a eager remove. An eager
remove ensures that an inactive instance does not consume memory or disk
resources.

e Passivates instances to disk when max- beans- i n- cache isreached, even
thoughi dl e-ti meout - seconds has not expired.

Managing EJB Cache Size

For a discussion of managing cache size to optimize performance in a production
environment see “ Setting EJB Cache Size” in WebL ogic Server Performance and
Tuning.

Specifying the Persistent Store Directory for Passivated Beans

When a stateful session bean is passivated, its state is stored in afile system directory
known as the persistent store directory. The persistent store directory contains one
subdirectory for each passivated bean.

The persistent store directory is created by default in the root directory of your
WebL ogic Server installation, for example:

D: \rel eases\ 610\ pst or e\
The path to the persistence store is:
W.HOME\ per si stent-store-dir

where:

e W HOVE—the directory where WebL ogic Server isinstalled, for example:
D: \rel eases\ 610\
B persistent-store-di r—thevalue of theof thepersi stent-store-dir
element in the <st at ef ul - sessi on-descri pt or > stanza of

webl ogi c- ej b-jar. xm . If novalueisspecified for persi stent-store-dir,
the directory is named pst or e by defaullt.

The persistent store directory contains a subdirectory for each passivated bean. The
subdirectory name is comprised of the bean’s home and JNDI name. For example:

D: \rel eases\ 610\ pst or e\ st at ef ul Sessi onful . Tr ader Horme
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EJB Life Cycle

Concurrent Access to Stateful Session Beans

In accordance with the EJB 2.0 specification, simultaneous accessto a stateful session
EJB resultsin aRenot eExcept i on. This access restriction on stateful session EJBs
applies whether the EJB client isremote or internal to WebL ogic Server. To override
this restriction and configure a stateful session bean to allow concurrent calls, set the
al | owconcurrent - cal | s deployment element.

If multiple servlet classes accessastateful session EJB, each servlet thread (rather than
each instance of the servlet class) must have its own session EJB instance. To prevent
concurrent access, a JSP/servlet can use a stateful session bean in request scope.

Comparing the Performance of Stateless Session Beans to BMP EJBs

To improve performance, we recommend that you use statel ess session beans or CMP
(container-managed persistent) entity beans instead of BMP (bean-managed
persistent) entity beansfor retrieving data. Tests have shown that because BMP entity
beans can not cache data during a finder query, the performance of stateless session
beans may be as much as 90 percent greater than BMP entity beans. For example, a
BMP entity bean that returns 100 beans from a finder query does one JDBC call to
create bean references when the finder query isrun and then one JDBC call per bean,
to load each bean as each isaccesses by the client. This meansthat the finder query for
the BMP entity bean does atotal of 101 calls to the database. By comparison, the
statel ess session bean does just one JDBC call, so it's performance is much faster.

The fact that BMP entity beans do not scale very well is a known performance
limitation.

In addition, CMP entity beans can cache data during a finder query. So as with the
statel ess session bean, only one query is performed.
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ejbLoad() and ejbStore() Behavior for Entity

EJBS

WebL ogic Server reads and writes the persistent fields of entity EJBs using calls to
ej bLoad() andej bSt or e() . By default, WebL ogic Server callsej bLoad() and
ej bStore() inthe following manner:

1. Atransactionisinitiated for the entity EJB. Theclient may explicitly initiate anew
transaction and invokethe bean, or WebL ogic Server may initiate anew transaction
in accordance with the bean’s method transaction attributes.

2. WebLogic Server callsej bLoad() to read the most current version of the bean’s
persistent data from the underlying datastore.

3. When the transaction commits, WebL ogic Server callsej bSt or e() to write
persistent fields back to the underlying datastore.

This simple process of calling ej bLoad() and ej bSt or e() ensuresthat new
transactions always usethelatest version of the EJB’ s persistent data, and alwayswrite
the databack to the datastore upon committing. In certain circumstances, however, you
may want to limit callsto ej bLoad() and ej bSt or e() for performance reasons.
Alternately, you may want to call ej bst or e() more frequently to view the
intermediate results of uncommitted transactions.

WebL ogic Server provides several deployment descriptor elementsin the
webl ogi c- ej b-j ar.xm andwebl ogi ¢ cnp-rdbms-jar. xm filesthat enable you
to configure ej bLoad() and ej bSt or e() behavior.

Using db-is-shared to Limit Calls to ejbLoad()

WebL ogic Server's default behavior of calling ej bLoad() at the start of each
transaction works well for environments where multiple sources may update the
datastore. Because multiple clients (including WebL ogic Server) may be modifying an
EJB’s underlying data, an initial call to ej bLoad() notifiesthe bean that it needsto
refreshits cached data and ensuresthat it works against the most current version of the
data.
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In the specia circumstance where only a single WebL ogic Server instance ever
accesses a particular EJB, calling ej bLoad() by default is unnecessary. Because no
other clients or systems update the EJB’ s underlying data, WebL ogic Server’s cached
version of the EJB datais always up-to-date. Calling ej bLoad() in this case simply
creates extra overhead for WebL ogic Server clients that access the bean.

To avoid unnecessary callsto ej bLoad() in the case of asingle WebL ogic Server
instance accessing a particular EJB, WebL ogic Server providesthe db- i s- shar ed
deployment parameter. By default, db- i s- shar ed isset to “true” for each EJB inthe
bean’swebl ogi c- ej b-j ar. xnl file, which ensuresthat ej bLoad() iscalled at the
start of each transaction. Where only asingle WebL ogic Server instance ever accesses
an EJB’ s underlying data, you can set db- i s- shar ed to “false” in the bean’s

webl ogi c- ej b-j ar. xm fileif the concurrency option isset to Exclusive. When you
deploy an EJB with db- i s- shar ed set to “false,” the single instance of WebL ogic
Server callsej bLoad() for the bean if:

m  The EJB does not exist in the cache

m  The EJB’stransaction rolls back

Restrictions and Warnings for db-is-shared

Setting db- i s- shar ed to “false” overrides WebL ogic Server’s default ej bLoad()
container-managed-persistence behavior, regardless of whether the EJB’s underlying
dataisupdated by one WebL ogic Server instance or multiple clients. If you incorrectly
set db-i s- shar ed to “false” and multiple clients (database clients, other WebL ogic
Server instances, and so forth) update the bean data, you run the risk of losing data

integrity.

Do not set db- i s- shar ed to “false” if you set the entity bean’sconcur rency
st rat egy to the“Database” option. If you do, WebL ogic Server will ignore the
db-i s- shar ed setting.

With database locking specified, the EJB container continues to cache instances of
entity bean classes. However, the container does not cachetheintermediate state of the
EJB instance between transactions. Instead, WebL ogic Server callsej bLoad() for
eachinstance at the beginning of atransaction to obtain thelatest EJB data. Thismeans
that setting db-i s- shar ed to “false” which prevents WebL ogic Server from calling
ej bl oad() at the beginning of each transaction isinvalid.
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Also, due to caching limitations, you cannot set db- i s- shar ed to “false” ina
WebL ogic Server cluster.

Using is-modified-method-name to Limit Calls to
ejbStore() (EJB 1.1 Only)

4-14

This method is no longer required.

Note: Thei s-nodi fi ed- met hod- name deployment descriptor element appliesto
EJB 1.1 container-managed-persistence (CMP) beans only. This element is
foundinthe webl ogi c- ej b-j ar. xn file. However, it isnot longer required
for EJB 2.0. WebL ogic Server CMP implementation automatically detects
maodifications of CMP fields and writes only those changes to the underlying
datastore. We recommend that you do not usei s- nodi f i ed- met hod- name
with bean-managed-persistence (BM P) because you would need to create both
thei s- nmodi fi ed- net hod- name element. and the ej bst or e method.

By default, WebL ogic Server callstheej bSt or e() method at the successful
completion (commit) of each transaction. ej bSt or e() is called at commit time
regardless of whether the EJB’ s persistent fields were actually updated. WebL ogic
Server providesthei s- nodi f i ed- net hod- name element for cases where
unnecessary callsto ej bSt or e() may result in poor performance.

Tousei s- nodi fi ed- met hod- nane, EJB providers must first develop an EJB
method that “cues’ WebL ogic Server when persistent data has been updated. The
method must return “false” to indicate that no EJB fields were updated, or “true” to
indicate that some fields were modified.

The EJB provider or EJB deployment descriptorsthenidentify the name of thismethod
by using the value of thei s- modi fi ed- met hod- nanme element. WebL ogic Server
calls the specified method name when a transaction commits, and callsej bSt or e()
only if the method returns “true.” For more information on this element, see
“is-modified-method-name” on page 10-37.
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Warning for is-modified-method-name

Using thei s- nodi i ed- met hod- nane element can improve performance by
avoiding unnecessary callstoej bSt or e() . However, it placesagreater burden on the
EJB developer to identify correctly when updates have occurred. If the specified

i s-nodi fi ed- met hod- nane returns an incorrect flag to WeblL ogic Server, data
integrity problems can occur, and they may be difficult to track down.

If entity EJB updates appear “lost” in your system, start by ensuring that the value for
alis- nodi fi ed- met hod- name elementsreturn “true” under every circumstance. In
thisway, you can revert to WebL ogic Server’'s default ej bSt or e() behavior and
possibly correct the problem.

Using delay-updates-until-end-of-tx to Change ejbStore()
Behavior

By default, WebL ogic Server updates the persistent store of all beansin atransaction
only at the completion (commit) of the transaction. This generally improves
performance by avoiding unnecessary updates and repeated callsto ej bSt or e() .

If your datastore usesanisolation level of READ_UNCOWM TTED, you may want to allow
other database usersto view theintermediate results of in-progresstransactions. In this
case, the default WebL ogic Server behavior of updating the datastore only at
transaction completion may be unacceptable. To do this, set

del ay- updat es-unti | - end- of -t x to “false.”

Y ou can disable the default behavior by using the

del ay- updat es- unti | - end- of - t x deployment descriptor element. Thiselementis
setinthewebl ogi c-ej b-jar. xm file. When you set this element to “false,”

WebL ogic Server callsej bSt ore() after each method call, rather than at the
conclusion of the transaction.

Note: Setting del ay- updat es-unti | - end- of - t x to false does not cause database
updatesto be “committed” to the database after each method invoke; they are
only sent to the database. Updates are committed or rolled back in the database
only at the conclusion of the transaction.
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Setting Entity EJBs to Read-Only

Entity EJBs can also use ther ead- onl y concurrency strategy to modify basic
ej bLoad() andej bSt ore() behavior. The following sections describe how the EJB
container supports the concurrency service.

Y ou specify the read-only cache strategy by editing the concur r ency- st r at egy
element in the webl ogi c-ej b-j ar. xnl deployment file. For instructions on how to
edit the deployment descriptors, see “ Specifying and Editing the EJB Deployment
Descriptors’ on page 6-5.

Read-Only Concurrency Strategy

Y ou can usether ead- onl y concurrency strategy for entity EJBs that are never
modified by an EJB client, but they can be updated periodically by an external source.
For example, ar ead- onl y entity EJB can represent a stock quote for a particular
company; the quote is updated externally to the WebL ogic Server system.

WebL ogic Server never callsej bSt or e() forar ead- onl y entity EJB. ej bLoad() is
called initially when the EJB is created; afterwards, WebL ogic Server cals

ej bLoad() only at intervals defined by ther ead- t i meout - seconds deployment
parameter.

Restrictions for Read-Only Concurrency Strategy

Entity EJBsusing ther ead- onl y concurrency strategy must observe the following
restrictions:

m  They cannot require updates to the EJB data, because WebL ogic Server never
callsej bst ore() for read-only entity EJBs.

m  Their transaction attributes must be set to Not Suppor t ed (the beans cannot rely
on atransaction).

m The EJB’s method calls must be idempotent. See “ Session EJBsin a Cluster” on
page 4-23 for more information.
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m Because the bean’s underlying data may be updated by an external source, calls

toej bLoad() are governed by the deployment parameter,
read-ti meout - seconds.

Read-Only Multicast Invalidation

Read-only multicast invalidation is an efficient means of to invalidating cached data.

Invalidate aread-only entity bean by calling thefollowing i nval i dat e() method on
either the Cachi ngHone or Cachi ngLocal Horre interface:

Figure4-4 Sample code showing CachingHome and CachinglL ocalHome
interfaces

package webl ogi c. e b;
public interface Cachi ngHonme {

public void invalidate(Object pk) throws RenpteException;
public void invalidate (Collection pks) throws RenpteException;
public void invalidateAll () throws RenoteException;

public interface CachingLocal Home {

public void invalidate(Object pk) throws RenoteException;
public void invalidate (Collection pks) throws RenpteException;
public void invalidateAll () throws RenoteException

}

The following example codes shows how to cast the home to CachingHome and then
call the method:

Figure4-5 Sample code showing how to cast the home and call the method

i nport javax.nam ng. | nitial Context;
i mport webl ogi c. ej b. Cachi ngHone;

Context initial = new Initial Context();
Ohject o = initial.lookup("CustonerEJB_Custoner Hone");
Cust omer Hone cust omer Home = (Cust oner Hone) o;

Cachi ngHone cust omer Cachi ng = (Cachi ngHone) cust orrer Hone;
cust omer Cachi ng.inval idateAll ();
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Whenthei nval i dat e() method is called, the read-only entity beans areinvalidated
inthelocal server, and amulticast message is sent to the other serversin the cluster to
invalidate their cached copies. The next call to an invalidated read-only entity bean
causes ej bLoad to be called. ej bLoad() readsthe most current version of the
persistent data from the underlying datastore

WebL ogic Server callsthei nval i dat e() method after the transaction update has
completed. If theinvalidation occurs during atransaction update, the previous version
may beread if theisolation level does not permit reading uncommitted data.

Standard Read-Only Entity Beans

WebL ogic Server continues to support the standard read-only entity beans with the
read-ti meout element set in the deployment descriptor. If the ReadOnl y option is
selected inthe concurrency strat egy element and ther ead-t i neout - seconds
element issetinthewebl ogi c- ej b-j ar. xm file, when aread-only bean isinvoked,
WebL ogic Server checks whether the cached datais older than ther ead- t i meout
setting. If it is, the bean’sej bLoad is called. Otherwise, the cached datais used. So,
previous versions of read-only entity beans will work in this version of WebL ogic
Server.

Read-Mostly Pattern

4-18

WebL ogic Server does not support aread-mostly cache strategy setting in

webl ogi c- e b-j ar. xm . However, if you have EJB datathat is only occasionally
updated, you can create a “read-mostly pattern” by implementing a combination of
read-only andread-wite EJBS.

For an example of the read-mostly pattern, see the Read Mostly example in your
WebL ogic Server distribution:;

wl server 6. 1\ sanpl es\ exanpl es\ ej b\ ext ensi ons\readMst |y

WebL ogic Server provides an automatici nval i dat e() method for the Read-Mostly
pattern. With this pattern, Read-Only entity bean and a Read-Write entity bean are
mapped to the same data. To read the data, you use the Read-Only entity bean; to
update the data, you use the Read-Write entity bean.
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In aread-mostly pattern, ar ead- onl y entity EJB retrieves bean data at intervals
specified by ther ead- t i meout - seconds deployment descriptor element specifiedin
thewebl ogi c-ej b-j ar. xnl file. A separater ead- wri t e entity EJB models the
same dataasther ead- onl y EJB, and updates the data at required intervals.

When creating a read-mostly pattern, use the following suggestions to reduce data
consistency problems:

m Foral read-only EJBs, setread-ti meout - seconds to the same value for all
beans that may be updated in the same transaction.

m Foralread-only EJBS, setread-ti meout - seconds to the smallest timeframe
that yields acceptable performance levels.

m Ensurethat all read-wri t e EJBsin the system update only the smallest portion
of data necessary; avoid beans that write numerous, unchanged fields to the
datastore at each ej bSt ore() .

m Ensurethat all read- wi t e EJBs update their datain atimely fashion; avoid
involving r ead- wr i t e beans in long-running transactions that may span the
read-ti neout - seconds setting for their r ead- onl y counterparts.

Note: InaWebLogic Server cluster, clients of ther ead- onl y EJB benefit from
using cached EJB data. Clients of ther ead- wri t e EJB benefit from true
transactional behavior, because ther ead- wr i t e EJB’s state aways matches
the state of its datain the underlying datastore. See “ Entity EJBsin a Cluster”
on page 4-26 for more information.

Read-Write Cache Strategy

Theread-wr it e strategy defines the default caching behavior for entity EJBsin
WebL ogic Server.

For read-w it e EJBS, WebL ogic Server loads EJB datainto the cache at the
beginning of each transaction, or as described in “Using db-is-shared to Limit Callsto
gjbLoad()” on page 4-12. WebL ogic Server callsej bSt ore() at the successful
commit of atransaction, or as described under “Using is-modified-method-name to
Limit Callsto ejbStore() (EJB 1.1 Only)” on page 4-14.
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EJBs in WebLogic Server Clusters

This section providers information on how the EJB container supports clustering
services. It describes the behavior of EJBs and their associated transactionsin a
WebLogic Server cluster, and explains key deployment descriptors that affect EJB
behavior in acluster.

EJBsin aWebLogic Server cluster use modified versions of two key structures: the
Home object and the EJB object. In asingle server (unclustered) environment, aclient
looks up an EJB through the EJB’ s home interface, which is backed on the server by a
corresponding Home object. After referencing the bean, the client interacts with the
bean’ s methods through the remote interface, which is backed on the server by an EJB
object.

The following figure shows EJB behavior in asingle server environment.

Figure4-6 Single server behavior

WeblLogi ¢ Server (single-server)

dient
- - - - - - — = ~ / \

/ ) Dat ast or e
| obtai n bean Home EJBHome
| I nterface|bj ect
| o b Ly
| call nethod Renot e EJB c/
I nterface|bj ect
N T ~

N

Note: Failover of EJBswork only between aremote client and the EJB.
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Clustered EJBHome Objects

In aWebLogic Server cluster, the server-side representation of the Home object can
be replaced by acluster-aware “ stub.” The cluster-aware home stub has knowledge of
EJB Home objects on all WebL ogic Serversin the cluster. The clustered home stub
providesload balancing by distributing EJB lookup requeststo available servers. It can
also provide failover support for lookup requests, because it routes those requests to
available servers when other servers have failed.

All EJB types — stateless session, stateful session, and entity EJBs— can have
cluster-aware home stubs. Whether or not a cluster-aware home stub is created is
determined by the hone- i s- cl ust er abl e deployment element in

webl ogi c- ej b-j ar. xm . If you set thiselement to “true” (the default), ej be callsthe
rmi ¢ compiler with the appropriate options to generate a cluster-aware home stub for
the EJB.

The following figure shows EJB behavior in aWebLogic Server clustered
environment. For an illustration of EJBs in a clustered server environment, see
Figure 4-7.
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Figure4-7 Clustered server environment

WeblLogi ¢ Server Cluster
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Clustered EJBODjects

InaWebL ogic Server cluster, the server-side representation of the EJBObject can also
be replaced by areplica-aware EJBObject stub. This stub maintains knowledge about
all copies of the EJBObject that reside on serversin the cluster. The EJBObject stub
can provide load balancing and failover servicesfor EJB method calls. For example, if
aclient invokes an EJB method call on a particular WebLogic Server and the server
goes down, the EJBObject stub can failover the method call to another, running server.

Whether or not an EJB can use areplica-aware EJBObject stub depends on the type of
EJB deployed and, for entity EJBs, the cache strategy selected at deployment time.
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Session EJBs in a Cluster

This section describes cluster capabilities and limitations for stateful and stateless
session EJBs.

Stateless Session EJBs

Statel ess session EJBs can have both a cluster-aware home stub and a replica-aware
EJBObject stub. By default, WebL ogic Server provides failover services for EJB
method calls, but only if afailure occurs between method calls. For example, failover
isautomatically supported if afailure occursafter amethod completes, or if the method
fails to connect to a server. When failures occur while an EJB method isin progress,
WebL ogic Server does not automatically fail over from one server to ancther.

This default behavior ensures that database updates within an EJB method are not
“duplicated” dueto afailover scenario. For example, if a client calls a method that
increments a value in a datastore and WebL ogic Server fails over to another server
before the method compl etes, the datastore would be updated twice for the client’s
single method call.

If methods are written in such away that repeated calls to the same method do not
cause duplicate updates, the method is said to be “idempotent.” For idempotent
methods, WebL ogic Server provides the

st at el ess- bean- et hods- ar e- i denpot ent deployment property. If you set this
property to “true” inwebl ogi c- ej b-j ar. xnl , WebLogic Server assumes that the
method is idempotent and will provide failover servicesfor the EJB method, evenif a
failure occurs during a method call.

The following figure show a stateless session EJBsin aWebL ogic Server clustered
environment.
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Figure4-8 Statelesssession EJBsin aclustered server environment
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Stateful Session EJBs

To enable stateful session EJBs to use cluster-aware home stubs, set

home-i s- cl ust er abl e to “true.” This provides failover and load balancing for
stateful EJB lookups. Stateful session EJBs configured this way use replica-aware
EJBObject stubs. For more information on in-memory replication for stateful session
EJBs, see “In-Memory Replication for Stateful Session EJBS’ on page 4-25.
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In-Memory Replication for Stateful Session EJBs

The following sections describe how the EJB Container supports replication services.
The WebL ogic Server EJB container supports clustering for stateful session EJBs.
Whereasin WebL ogic Server 5.1 only the EJBHore object is clustered for stateful
session EJBs, the EJB container can al so replicate the state of the EJB across clustered
WebL ogic Server instances.

Replication support for stateful session EJBsistransparent to clients of the EJB. When
astateful session EJB is deployed, WebL ogic Server creates a cluster-aware EJBHonme
stub and areplica-aware EJBObj ect stub for the stateful session EJB. The EJBbj ect
stub maintains alist of the primary WebL ogic Server instances on which the EJB
instance runs, as well as the name of a secondary WebL ogic Server to use for
replicating the bean’s state.

Each time a client of the EJB commits a transaction that modifies the EJB’s state,
WebL ogic Server replicates the bean’ s state to the secondary server instance.
Replication of the bean’s state occurs directly in memory, for best performancein a
clustered environment.

Should the primary server instance fail, the client’s next method invocation is
automatically transferred to the EJB instance on the secondary server. The secondary
server becomes the primary WebL ogic Server for the EJB instance, and a new
secondary server handles possible additional failovers. Should the EJB’ s secondary
server fail, WebL ogic Server enlists anew secondary server instance from the cluster.

Clients of a stateful session EJB are therefore guaranteed to have quick access to the
latest committed state of the EJB, except under the special circumstances described in
“Limitations of In-Memory Replication” on page 4-26.

Requirements and Configuration for In-Memory Replication

Toreplicatethe state of astateful session EJB inaWebL ogic Server cluster, make sure
that the cluster is homogeneousfor the EJB class. In other words, deploy the same EJB
class to every WebL ogic Server instance in the cluster, using the same deployment
descriptor. In-memory replication is not supported for heterogeneous clusters.

By default, WebL ogic Server does not replicate the state of stateful session EJB
instancesin acluster. This models the behavior released with WebL ogic Server
Version 6.0. To enablereplication, set ther epl i cat i on-t ype deployment parameter
inthewebl ogi c- ej b-j ar. xm deployment fileto | nMenory.
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Figure4-9 XML sampleenabling replication

<st at ef ul - sessi on-cl usteri ng>

<replication-type>l nMenory</replication-type>

</ st at ef ul - sessi on-cl ust eri ng>

Limitations of In-Memory Replication

By replicating the state of a stateful session EJB, clients are generally guaranteed to
havethelast committed state of the EJB, even if the primary WebL ogic Server instance
fails. However, in the following rare failover scenarios, the last committed state may
not be available:

m A client commits atransaction involving a stateful EJB, but the primary
WebL ogic Server fails before the EJB’s state is replicated. In this case, the
client’s next method invocation works against the previous committed state.

m A client creates an instance of a stateful session EJB and commits an initia
transaction, but the primary WebL ogic Server fails before the EJB’s initial state
can be replicated. The client’s next method invocation fails to locate the bean
instance, because the initial state could not be replicated. The client needs to
recreate the EJB instance, using the clustered EJBHone stub, and restart the
transaction.

m Both the primary and secondary serversfail. The client needs to recreate the EJB
instance and restart the transaction.

Entity EJBs in a Cluster

Aswith all EJB types, entity EJBs can utilize cluster-aware home stubs once you set
home-i s- cl ust er abl e to“true.” The behavior of the EJBObject stub dependson the
cache- st rat egy deployment element inwebl ogi c-ej b-jar. xm .
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Read-Write Entity EJBs in a Cluster

read- wri t e entity EJBsin acluster behave similarly to entity EJBsin anon-clustered
system, in that:

m  Multiple clients can use the bean in transactions.

m ¢j bLoad() isawayscalled at the beginning of each transaction (because the
db-i s- shar ed deployment parameter cannot be set to “false” in a cluster).

m ej bStore() behavior isgoverned by the rules described in “ gjbL oad() and
gjbStore() Behavior for Entity EJBS’ on page 4-12.

Figure 4-10 shows read-write entity EJBsin aWebL ogic Server clustered
environment. The three arrows on Home Stub point to all three servers and show
multiple client access.

Figure4-10 Read-writeentity EJBsin aclustered server environment

WeblLogi c Server Custer

dient / w
—_——— — — — = — — ~ Server 1

/obtain bean Fone  Hone '
| ——————— St ub begi n
| call method Rermot e Obj ect conmi t
\—— stub [~
-~_ __ _ __—_—_—_—— Server 2 |patastore

EJBHone
Qi ent -
- — — = = ™~ i BOoJ ect

Server 3
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Note: Inthe preceding figure, the set of three arrows for both home stubs refers to
the EJBHome on each server.

read-w it e entity EJBs support automatic failover on a safe exception, if

home-i s- cl ust er abl e is set to true. For example, failover is automatically
supported if thereisafailure after amethod compl etes, or if the method fail sto connect
to aserver.

Cluster Address

When you configure acluster, you supply acluster addressthat identifiesthe Managed
Serversin the cluster. The cluster addressis used in entity and statel ess beans to
construct the host name portion of URLSs. If the cluster addressis not set, EJB handles
may not work properly. For more information on cluster addresses, see Using

WebL ogic Server Clusters.

Transaction Management

4-28

The following sections provide information on how the EJB container supports
transaction management services. They describe EJBsin several transaction scenarios.
EJBsthat engage in distributed transactions (transactions that make updatesin
multiple datastores) guarantee that all branches of the transaction commit or roll back
asalogica unit.

The current version of WebL ogic Server supports Java Transaction APl (JTA), which
you can use to implement distributed transactional applications.

Also, two-phase commit is supported for both 1.1 and 2.0 EJBs. The two-phase
commit protocol isamethod of coordinating a single transaction across two or more
resource managers. It guarantees data integrity by ensuring that transactional updates
are committed in all participating databases, or are fully rolled back out of al the
databases, reverting to the state prior to the start of the transaction. For more
information on using transactions and the two-phase commit protocol, see Introducing
Transactions.
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Transaction Management Responsibilities

Session EJBs can rely on their own code, their client’s code, or the WebL ogic Server
container to define transaction boundaries. EJBs can use container- or
client-demarcated transaction boundaries, but they cannot definetheir own transaction
boundaries unless they observe certain restrictions.

m |Inbean-managed transactions, the EJB manages the transaction demarcation.
If bean- or client-managed transactions are required, you must provide the java
code and usethej avax. t ransacti on. User Tr ansact i on interface. The EJB
or client can then accessa User Tr ansact i on object through INDI and specify
transaction boundaries with explicit callstot x. begi n(), t x. conmi t (),
tx. rol I back() . See “Using javax.transaction.UserTransaction” on page 4-29
for more information on defining transaction boundaries.

®m |ncontainer-managed transactions, the WebL ogic Server EJB container
manages the transaction demarcation. For EJBs that use container-managed
transactions (or EJBs that mix container and bean-managed transactions) you
can use several deployment elements to control the transactional requirements
for individual EJB methods. For more information about the depl oyment
descriptors, see Programming WebLogic EJB.

Note: If the EJB provider does not specify atransaction attribute for amethod in the
ej b-jar.xm file, WebLogic Server usesthe suppor t s attribute by default.

The sequence of transaction events differs between contai ner-managed and
bean-managed transactions.

Using javax.transaction.UserTransaction

To define transaction boundariesin EJB or client code, you must obtain a

User Tr ansact i on object and begin a transaction before you obtain a Java
Transaction Service (JTS) or IDBC database connection. If you start atransaction after
obtaining a database connection, the connection has no rel ationship to the new
transaction, and there are no semanticsto “enlist” the connection in a subsequent
transaction context. If aJT'S connection is not associated with atransaction context, it
operates similarly to a standard JDBC connection that has autocommit equal tot r ue,
and updates are automatically committed to the datastore.
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Once you create a database connection within atransaction context, that connection
becomes “reserved” until the transaction either commits or rolls back. To maintain
performance and throughput for your applications, always ensure that your transaction
completes quickly, so that the database connection can be released and made available
to other client requests. See“ Preserving Transaction Resources’ on page 2-8 for more
information.

Note: Y ou can associate only asingle database connection with an active transaction
context.

Restriction for Container-Managed EJBs

Y ou cannot usethej avax. t r ansact i on. User Tr ansact i on method within an EJB
that uses container-managed transactions.

Transaction Isolation Levels

The method for setting the transaction isolation level differsaccording to whether your
application uses bean-managed or container-managed transaction demarcation. The
following sections examine each of these scenarios.

Setting User Transaction Isolation Levels

Y ou set the isolation level for user transactions in the beans java code. When the
application runs, thetransactionisexplicitly started. See Figure 4-11 for acode sample
of how to set the level.

Figure4-11 Sample Java Code setting user transaction isolation levels

i mport javax.transaction. Transacti on;

i mport java.sgl.Connection

i mport webl ogi c.transacti on. TxHel per:

i mport webl ogi c.transaction. Transacti on;
i mport webl ogi c.transacti on. TxConst ants;

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

//Begin user transaction
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t x. begi n();
/1 Set transaction isolation |evel to TRANSACTI ON_READ COW TED

Transaction tx = TxHel per. get Transaction();
tx. set Property (TxConstants.|SOLATI ON_LEVEL, new I nteger
(Connecti on. TRANSACTI ON_READ_COW TED) ) ;

/I performtransacti on work

tx.commt();

Setting Container-Managed Transaction Isolation Levels

Y ou set theisolation level for container-managed transactionsin the
transaction-isol ati on element of thewebl ogi c- ej b-j ar. xn deployment file.
WebL ogic Server passes this value to the underlying database. The behavior of the
transaction depends both on the EJB’ sisolation level setting and the concurrency
control of the underlying persistent store. For more information on setting
container-managed transaction isolation levels, see Programming WebL ogic JTA.

Limitations of TRANSACTION_SERIALIZABLE

Many datastores provide limited support for detecting serialization problems, even for
asingle user connection. Therefore, even if you sett ransacti on-i sol ati on to
TRANSACTI ON_SERI ALI ZABLE, you may experience serialization problems due to the
limitations of the datastore.

Refer to your RDBM S documentation for more details about isolation level support.

Special Note for Oracle Databases

Oracle uses optimistic concurrency. As a conseguence, even with a setting of
TRANSACTI ON_SERI ALI ZABLE, Oracle does not detect serialization problems until
commit time. The message returned is:

java. sqgl . SQLException: ORA-08177: can't serialize access for this
transaction
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Evenif you usethe TRANSACTI ON_SERI ALI ZABLE setting for an EJB, you may receive
exceptions or rollbacksin the EJB client if contention occurs between clients for the
samerows. To avoid these problems, make surethat the codein your client application
catches and examines the SQL exceptions, and take you take the appropriate action to
resolve the exceptions, such as restarting the transaction.

With WebL ogic Server, you can set the isolation level for transactions to

TRANSACTI ON_READ_COVM TTED_FOR_UPDATE for methods on which thisoption is
defined. When set, every SELECT query from that point on will have FOR_UPDATE
added to require locks on the selected data. This condition remains in effect until the
transaction does a COWM T or ROLLBACK.

Distributing Transactions Across Multiple EJBs

WebL ogic Server does support transactions that are distributed over multiple
datasources; a single database transaction can span multiple EJBs on multiple servers.
Y ou can explicitly enable support for these types of transactions by starting a
transaction and invoking several EJBs. Or, asingle EJB can invoke other EJBs that
implicitly work within the same transaction context. The following sections describe
these scenarios.

Calling Multiple EJBs from a Single Transaction Context

4-32

In the following code fragment, a client application obtainsa User Tr ansact i on
object and uses it to begin and commit atransaction. The client invokes two EJBs
within the context of the transaction. The transaction attribute for each EJB is set to
Requi r ed:

Figure4-12 Beginning and committing a transaction

i mport javax.transaction.*;

u = (UserTransaction)
j ndi Cont ext .| ookup("javax.transacti on. User Transacti on");

u. begin();
account 1. wi t hdr aw( 100) ;

account 2. deposi t (100);
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u.comit();

In the above code fragment, updates performed by the “account1l” and “account2”
EJBsoccur within the context of asingle User Tr ansact i on. The EJBscommit or roll
back asalogica unit. Thisistrue regardless of whether “accountl” and “account2”
reside on the same WebL ogic Server, multiple WebL ogic Servers, or aWebL ogic
Server cluster.

The only requirement for wrapping EJB callsin this manner is that both “account1”
and “account2” must support the client transaction. Thebeans trans-attribute
element must be set to Requi r ed, Support s, or Mandat ory.

Encapsulating a Multi-Operation Transaction

Y ou can also use a“wrapper” EJB that encapsulates atransaction. The client callsthe
wrapper EJB to perform an action such as a bank transfer. The wrapper EJB responds
by starting a new transaction and invoking one or more EJBs to do the work of the
transaction.

The “wrapper” EJB can explicitly obtain atransaction context before invoking other
EJBs, or WebL ogic Server can automatically create a new transaction context, if the
EJB’strans-attri but e element isset to Requi r ed or Requi r esNew. The
trans-attribute elementissetintheejb-jar. xnl file. All EJBsinvoked by the
wrapper EJB must be able to support the transaction context (theirt r ans-at t ri but e
elements must be set to Requi r ed, Support s, or Mandat or y).

Distributing Transactions Across EJBs in a WebLogic Server Cluster

WebL ogic Server provides additional transaction performance benefits for EIJBs that
residein aWebL ogic Server cluster. When asingle transaction utilizes multiple EJBs,
WebL ogic Server attempts to use EJB instances from a single WebL ogic Server
instance, rather than using EJBs from different servers. This approach minimizes
network traffic for the transaction.

In some cases, a transaction can use EJBs that reside on multiple WebL ogic Server
instancesin acluster. This can occur in heterogeneous clusters, where all EJBs have
not been deployed to all WebL ogic Server instances. In these cases, WebL ogic Server
uses a multitier connection to access the datastore, rather than multiple direct
connections. Thisapproach usesfewer resources, and yieldsbetter performancefor the
transaction.
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However, for best performance, the cluster should be homogeneous— all EJBs should
reside on al available WebL ogic Server instances.

Delay-Database-Insert-Until

4-34

By default, the database insert occurs after the client callsthe ej bPost Cr eat e
method. To delay having WebL ogic Server insert the new bean, use the

del ay- dat abase-insert-unti| elementinthewebl ogi c-cnp-rdbns-jar. xni
fileto specify the precisetime at which anew bean that usesRDBMS CMP isinserted
into the database.

Delaying the database insert until after ej bPost Cr eat e is required when a
cnr-fiel dismappedtoaforei gn-key col unm that does not allow null values. In
this case, set the cnr-fi el d toanon-null valuein ej bPost Cr eat e before the bean
isinserted into the database.

Note: Thecnr-fi el ds may not be set during aej bCr eat e method call, before the
primary key of the bean is known.

BEA recommend that you specify the delay the database insert until after
ej bPost Cr eat e if theej bPost Cr eat e method modifies the persistent fields of the
bean. Doing so yields better performance by avoiding an unnecessary store operation.

For maximum flexibility, avoid creating related beans in their ej bPost Cr eat e
method. The creation of these additional instances may make delaying the database
insert impossible if database constraints prevent related beans from referring to abean
that has not yet been created.

The allowed values for the del ay- dat abase-insert-until element are:

m ¢j bCreat e - This method performs a database insert immediately after
ej bCreate.

m ej bPost Cr eat e - This method performs an insert immediately after
ej bPost Cr eat e (default).

Figure4-13 Sample xml specifying the delay-database-insert until element

<del ay- dat abase-i nsert-until >ej bPost Cr eat e</ del ay- dat abase-i nsert
-until> -->
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Resource Factories

The following sections provide information on how the EJB container supports
resource services. In WebL ogic Server, EJBs can access JDBC connection pools by
directly instantiating aJDBC pool driver. However, itisrecommended that you instead
bind a JDBC datasource resource into the WebL ogic Server INDI tree as a resource
factory.

Using resource factories enables the EJB to map a resource factory reference in the
EJB deployment descriptor to an available resource factory in arunning WebL ogic
Server. Although the resource factory reference must define the type of resource
factory to use, the actual name of the resource is not specified until the bean is
deployed.

The following sections explain how to bind JDBC datasource and URL resources to
JNDI namesin WebL ogic Server.

Note: WebL ogic Server also supports JIM S connection factories.

Setting Up JDBC Datasource Factories

Follow these stepsto bind aj avax. sql . Dat aSour ce resource factory to a INDI
name in WebL ogic Server. Note that you can set up either atransactional or
non-transactional JDBC datasource as hecessary:

1. Set up aJDBC connection pool in the Administration Console. See Managing
JDBC Connectivity in the Administration Guide for more information.

Start WebL ogic Server.
Start WebL ogic Server Administration Console.
In the Console, click the Services node and expand JDBC.

Select Data Sources and choose the Configure a new JDBC Data Source option.

o a0 A W N

Enter the Name, INDI Name, and Pool Name. Check to enable Row Prefetch if
you if you want to prefetch rows between client and WebL ogic Server for each
resultSet and then specify the Row Prefetch Size and Stream Chunk Size.
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a. For non-transactional JDBC data sources, enter the full WebL ogic Server
JNDI name to bind to the datasource and the name of the WebL ogic Server
connection pool.

b. For transactional JDBC data sources, enter the full WebL ogic Server INDI
name to bind to the transactional datasource and the name of the WebL ogic
Server connection pool.

For more information on configuring transactional and non-transactional data
sources, see Configure a JDBC Data Source.

Click Create to save the new JDBC Data Source.

Bind the INDI name of the datasource to the EJB’slocal INDI environment by
doing one of the following:

Map an existing EJB resource factory reference to the INDI name by directly
editing ther esour ce- descri pti on element in thewebl ogi c. ej b-j ar . xni
deployment file. See “ Specifying and Editing the EJB Deployment Descriptors’
on page 6-5 for instructions on editing deployment descriptors.

Setting Up URL Connection Factories

4-36

To set up aURL connection factory in WebL ogic Server, bind aURL string to aJJNDI
name using these instructions:

1

In atext editor, opentheconfi g. xni filefor the instance of the WebL ogic Server
you are using and set the URLResour ce attribute for the following conf i g. xm
elements:

e \\ébServer

e Virtual Host:

Set the URLResour ce attribute for the WebSer ver element using the following
syntax:

<WebServer URLResource="webl ogic. httpd.url.testURL=http://
| ocal host: 7701/ testfile.txt” Default WebApp="default-tests”/>

3. Set the URLResour ce attribute for the Vi r t ual Host e ement, when virtual

hosting is required, using the following syntax:
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<Vi rt ual Host Name=guest server” targets="mnyserver, test_web_server
“URLResour ce="webl ogi c. httpd. url.test URL=http://
| ocal host: 7701/ testfile.txt” Virtual Host Names="guest. coni/>

4. Savethechangesintheconfig. xnl fileand reboot WebL ogic Server

Locking Services for Entity EJBs

Thefollowing sections describe how the EJB Container supportslocking services. The
WebL ogic Server container supports both the database locking and exclusive locking
mechanisms. The default and recommended mechanism for EJB 1.1 and EJB 2.0 beans
is database locking.

Exclusive Locking Services

Exclusive locking was the default in WebL ogic Server 5.1 and 4.5.1. This method of
locking provides reliable access to EJB data, and avoids unnecessary callsto

ej bLoad() torefreshthe EJB instance’ s persistent fields. However, exclusivelocking
does not provide the best model for concurrent accessto the EJB’s data. Once aclient
haslocked an EJB instance, other clients are blocked from the EJB’ s dataeven if they
intend only to read the persistent fields.

The EJB container in WebL ogic Server can use exclusive locking mechanism for
entity EJB instances. Asclients enlist an EJB or EJB method in atransaction,

WebL ogic Server places an exclusive lock on the EJB instance for the duration of the
transaction. Other clients requesting the same EJB or method are blocked until the
current transaction compl etes.

Database Locking Services

Database locking is the default for WebL ogic Server 6.1. It improves concurrent
access for entity EJBs. The WebL ogic Server container defers locking servicesto the
underlying database. Unlike exclusive locking, the underlying data store can provide
finer granularity for locking EJB data, and deadlock detection.
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With the database | ocking mechanism, the EJB container continuesto cache instances
of entity EJB classes. However, the container does not cache the intermediate state of
the EJB instance between transactions. Instead, WebL ogic Server callsej bLoad() for
eachinstance at the beginning of atransaction to obtainthelatest EJB data. Therequest
to commit datais subsequently passed along to the database. The database, therefore,
handles all lock management and deadlock detection for the EJB’ s data.

Deferring locks to the underlying database improves throughput for concurrent access
to entity EJB data, while also providing deadlock detection. However, using database
locking requires more detailed knowledge of the underlying datastore’ s lock policies,
which can reduce the EJB’ s portability among different systems.

Setting Up Database Locking

4-38

Y ou specify the locking mechanism used for an EJB by setting the

concur rency- st rat egy deployment parameter inwebl ogi c-ej b-jar.xni . You
set concur rency- st r at egy at theindividual EJB level, so that you can mix locking
mechanisms within the EJB container.

The following excerpt from webl ogi c- e b-j ar. xm shows an EJB that uses
database locking.

Figure4-14 Databaselocking sample
<entity-descriptor>

<entity-cache>

<concurrency- st rat egy>Dat abase</ concur rency- st rat egy>

</entity-cache>

</entity-descriptor>

If you do not specify concur rency- st r at egy, WebL ogic Server performs database
locking for entity EJB instances, as described in “ Database L ocking Services’ on page
4-37.
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5 WebLogic Server

Container-Managed
Persistence Services

The following sections describe the new container-managed persistence (CMP)
services available with the WebL ogic Server EJB container.

m Overview of Container Managed Persistence Services

m  Writing for RDBMS Persistence for EJB 1.1 CMP

m  Using WebL ogic Query Language (WLQL) for EJB 1.1 CMP
m Using EJB QL for EJB 2.0

m Using Oracle SELECT HINTS

m “get” and “set” Method Restrictions

m BLOB and CLOB DBMS Column Support for the Oracle DBMS
m  Cascade Delete

m Tuned EJB 1.1 CMP Updatesin WebL ogic Server

m  Flushing the CMP Cache

m Primary Keys

m  Automatic Primary Key Generation for EJB 2.0 CMP

m  Automatic Table Creation
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m Container-Managed Relationships
m  Groups

m JavaData Typesfor CMP Fields

Overview of Container Managed Persistence
Services

WebL ogic Server’s container isresponsiblefor providing auniform interface between
the EJB and the server. The container creates new instances of the EJBs, managesthese
bean resources, and provides persistent services such as, transactions, security,
concurrency, and naming at runtime. In most cases, pre WebL ogic Server 6.1 EJBsrun
in the container. However, see the Migration Guide for information on when you
would need to migrate your bean code. See “DDConverter” on page 9-4 for
instructions on using the conversion tool.

WebL ogic Server’ s contai ner-managed persistence (CMP) model handles persistence
of CMP entity beans automatically at runtime by synchronizing the EJB’ s instance
fields with the data in the database.

EJB Persistence Services

WebL ogic Server provides persistence services for entity beans. An entity EJB can
saveits state in any transactional or non-transactional persistent storage
(“bean-managed persistence”), or the container can save the EJB’s non-transient
instancevariablesautomatically (“ container-managed persistence”). WebL ogic Server
allows both choices and a mixture of the two.

If an EJB will use container-managed persistence, you specify the type of persistence
servicesthat the EJB usesinthewebl ogi c- ej b-j ar. xml deployment file. High-level
definitions for automatic persistence services are stored in the persistence-type and
persistence-use elements. The per si st ence-t ype element defines one or more
automatic services that the EJB can use. The per si st ence- use element defines
which service the EJB uses at deployment time.
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Automatic persistence services use additional deployment files to specify their
deployment descriptors, and to define entity EJB finder methods. For example,
WebL ogic Server RDBM S-based persistence services obtain deployment descriptors
and finder definitions from a particular bean using the bean’s

webl ogi c- crp-rdbms-j ar. xm file, describedin“Using WebL ogic Server RDBMS
Persistence” on page 5-3.

Third-party persistence services cause other file formats to configure deployment
descriptors. However, regardless of thefiletype, you must reference the configuration
fileinthepersi st ence-type and per si st ence- use elementsin

webl ogi c-ej b-jar. xnl.

Note: Configure container-managed persistence beans with a connection pool with
maximum connections greater than 1. Webl ogic Server’ s contai ner-managed
persistence service sometimes needs to get two connections simultaneously.

Using WebLogic Server RDBMS Persistence

To use WebL ogic Server RDBM S-based persistence service with your EJBs, create a
dedicated XML deployment file and define the persistence elementsfor each EJB that
will use container-managed persistence. If you use WebL ogic Server’s utility,
DDConverter to create thisfile, it is named webl ogi c- cnp-rdbns-j ar. xn . If you
create the filefrom scratch, you can saveit to adifferent filename. However, you must
ensure that the per si st ence-t ype and per si st ence- use elementsin

webl ogi c-ej b-j ar. xnml refer to the correct file.

webl ogi c- cnp-rdbns-j ar. xm defines the persistence deployment descriptors for
EJBs using WebL ogic Server RDBM S-based persistence services.

In each webl ogi c- cnp-rdbns-j ar. xm file you define the following persistence
options:

m EJB connection pools or data source for EJB 2.0 CMP
m  EJB field to database element mappings
m  Query Language
e WebLogic Query Language (WLQL) for EJB 1.1 CMP
e WebLogic EIJB-QL with WebL ogic QL extension for EJB 2.0 CMP
(optional)
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m Finder method definitions (CMP 1.1)
m Foreign key mappings for relationships

m  WebL ogic Server-specific deployment descriptors for queries

Writing for RDBMS Persistence for EJB 1.1

CMP

5-4

Clients use finder methods to query and receive references to entity beans that fulfill
query conditions. This section describes how to write finders for WebL ogic-specific
1.1 EJBsthat use RDBMS persistence. EJB QL, aportable query language, is used to
define finder queries for 2.0 EJBs with container-managed persistence. For more
information about on EJB QL, see “Using EJB QL for EJB 2.0” on page 5-10.

WebL ogic Server provides an easy way to write finders. The EJB provider writesthe
method signature of afinder in the EJBHone interface, and defines the finder’s query
expressionsintheej b-j ar. xm deployment file.

ej bc creates implementations of the finder methods at deployment time, using the
queriesinej b-j ar. xni .

The key components of afinder for RDBMS persistence are:

m  Thefinder method signature in EJBHome.

m A query stanzadefined withinej b-j ar. xni .

m Anoptiona fi nder - query stanzawithinwebl ogi c- cnp-rdbns-j ar. xn .

The following sections explain how to write EJB finders using XML elementsin
WebL ogic Server deployment files.

Programming WebL ogic Enterprise JavaBeans



Writing for RDBMS Persistence for EJB 1.1 CMP

Finder Signature

EJB providers specify finder method signatures using the form f i ndvet hodNane() .
Finder methods defined in webl ogi c- cnp-rdbms-j ar. xml must return a Java
collection of EJB objects or asingle object.

Note: EJB providerscan also defineaf i ndByPri mar yKey( pri mkey) method that
returns a single object of the associated EJB class.

finder-list Stanza

Thefinder-1i st stanzaassociatesoneor more finder method signaturesin EJBHone
with the queries used to retrieve EJB objects. The following isan example of asimple
finder-Iist stanzausing WebLogic Server RDBM S-based persistence:

<finder-1list>
<finder >
<met hod- name>f i ndBi gAccount s</ net hod- nanme>
<met hod- par ans>
<met hod- par an>doubl e</ net hod- par an®»
</ met hod- par ans>
<finder - query><![ CDATA[ (> bal ance $0)]]>
</ finder-query>
</finder>
</finder-1list>

Note: If you use a non-primitive data type in anet hod- par amelement, you must
specify afully qualified name. For example, usej ava. sql . Ti nest anp rather
than Ti mest anp. If you do not use a qualified name, ej bc generates an error
message when you compile the deployment unit.

finder-query Element

Thefi nder - query element defines the WebL ogic Query Language (WLQL)
expression used to query EJB objectsfrom the RDBMS. WL QL uses a standard set of
operators againgt finder parameters, EJB attributes, and Javalanguage expressions.
See “Using WebL ogic Query Language (WLQL) for EJB 1.1 CMP” on page 5-6 for
more information on WLQL.
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Note: Always define the text of thefi nder - quer y value using the XML CDATA
attribute. Using CDATA ensures that any special charactersinthe WLQL string
do not cause errors when the finder is compiled.

A CMP finder can load all beans using a single database query. So, 100 beans can be
|loaded with a single database round trip. A bean-managed persistence (BMP) finder
must do one database round trip to get the primary key values of the beans selected by
thefinder. Aseach bean is accessed, another database accessisalso typically required,
assuming the bean wasn't already cached. So, to access 100 beans, a BMP might do
101 database accesses.

Using WebLogic Query Language (WLQL) for
EJB 1.1 CMP

Syntax

WebL ogic Query Language (WLQL) for EJB 1.1 CMP alowsyou to query 1.1 entity
EJBs with container-managed persistence. In the webl ogi c- cnp- r dbns-j ar . xm
file, each fi nder - quer y stanza must include a WL QL string that defines the query
used to return EJBs. Use WL QL for EJBs and their corresponding deployment files
that are based on the EJB 1.1 specification.

Note: For queriesto 2.0 EJBs, see“Using EJB QL for EJB 2.0 on page 5-10. Using
the weblogic-gl query completely overrides the gjb-gl query.

WLQL strings use the prefix notation for comparison operators:
(operator operandl operand2)

Additional WLQL operators accept a single operand, atext string, or a keyword.
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Operators

The following are valid WL QL operators.

Operator Description Sample Syntax
= Equals (= operandl operand2)
< Lessthan (< operandl operand2)
> Greater than (> operandl operand2)
<= Lessthan or equal to (<= operandl operand2)
>= Greater than or equal to (>= operandl operand2)
! Boolean not (! operand)
& Boolean and (& operand)
[ Boolean or (] operand)
like Wildcard search based on % symbol ~ (li ke text_string%
inthe suppliedt ext _string
i sNul | Value of single operand is null (i sNul'l operand)
i sNot Nul | Value of single operand is not null (i sNotNul | operand)
or der By Orders results using specified (orderBy ' col um_nane')
database columns
Note:  Always specify a database
column namein the
or der By clause, rather
than a persistent field name.
WebL ogic Server does not
trandate field names
specified in or der By.
desc Orders results in descending order. (orderBy ' col um_name

Used only in combination with
or der By.

desc')
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Operands

Valid WLQL operands include:
m  Another WLQL expression

m A container-managed field defined elsewhere in the
webl ogi c- cnp-rdbms-j ar. xm file

Note: You cannot use RDBMS column names as operandsin WL QL. Instead,
use the EJB attribute (field) that maps to the RDBMS column, as defined
in the attribute-map in webl ogi c- cnp-rdbns-j ar. xm .

m A finder parameter or Java expression identified by $n, where n is the number of
the parameter or expression. By default, $n mapsto the nth parameter in the
signature of the finder method. To write more advanced WL QL expressions that
embed Java expressions, map $n to a Java expression.

Note: The$n notationisbased on an array that beginswith 0, not 1. For example,
the first three parameters of afinder correspond to $0, $1, and $2.
Expressions need not map to individual parameters. Advanced finders can
define more expressions than parameters.

Examples of WLQL Expressions

The following example code shows excerpts from the
webl ogi c- cnp-rdbns-j ar. xm filethat use basic WLQL expressions.

m  Thisexample returns all EJBsthat have the bal ance attribute greater than the
bal anceG eat er Than parameter specified in the finder. The finder method
signaturein EJBHome is:

publ i c Enuneration findBi gAccounts(doubl e bal anceG eat er Than)
throws Finder Exception, RenoteException;

The sample <f i nder > stanzais:

<fi nder>
<met hod- name>f i ndBi gAccount s</ net hod- nane>

<met hod- par ans>
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<met hod- par anm>doubl e</ net hod- par an>
</ met hod- par ans>
<finder-query><![ CODATA[ (> bal ance $0)]]></fi nder-query>
</ finder>
Note that you must define the bal ance field n the attribute map of the EJB’s
persistence deployment file.

Note: Always define the text of thef i nder - quer y value using the XML CDATA
attribute. Using CDATA ensures that any special charactersinthe WLQL string
do not cause errors when the finder is compiled.

m  The following example shows how to use compound WL QL expressions. Also
note the use of single quotes (' ) to distinguish strings:

<finder-query><![ CDATA[ (& (> bal ance $0) (! (= accountType
' checking')))]]></finder-query>

m  Thefollowing example finds all the EJBsin atable. It uses the sample finder
method signature;

public Enuneration findAl | Accounts()
t hrows Fi nder Excepti on, RenpteException
The sample <f i nder > stanza uses an empty WLQL string:
<finder>
<net hod- nane>f i ndAl | Account s</ net hod- nane>
<finder-query></finder-query>
</finder>
m  Thefollowing query finds all EIBswhose| ast Name field startswith “M”:
<finder-query><![ COATA[ (| i ke | ast Name M®]]></finder-query>
m Thisquery returnsal EJBsthat haveanull fi r st Name field:
<finder-query><![ COATA[ (i sNul | firstNane)]]></finder-query>

m  Thisquery returns al EJBs whose balance field is greater than 5000, and orders
the beans by the database column, id:

<fi nder - quer y><! [ CDATAl WHERE >5000 (orderBy 'id" (> bal ance
5000))]]></fi nder-query>
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m  Thisquery is similar to the previous example, except that the EJBs are returned
in descending order:

<fi nder-query><![ CDATA[ (orderBy 'id desc' (>
))11></finder-query>

Using EJB QL for EJB 2.0

EJB Query Language (QL) is a portable query language that defines finder methods
for 2.0 entity EJBs with container-managed persistence. Use this SQL-like language
to select one or more entity EJB objects or fields in your query. Because of the
declaration of CMP fields in a deployment descriptor, you can create queriesin the
deployment descriptor for any finder method other than f i ndByPr i mar yKey() .

fi ndByPri mar yKey isautomatically handled by the container. The search space for
an EJB QL query consists of the EJB’ sschemaasdefinedinej b-j ar. xnl (thebean's
collection of container-managed fields and their associated database columns).

EJB QL Requirement for EJB 2.0 Beans

The deployment descriptors must define each finder query for EJB 2.0 entity beans by
using an EJB QL query string. Y ou cannot use WebL ogic Query Language (WLQL)
with EJB 2.0 entity beans. WLQL isintended for use with EJB 1.1 CMP.

Migrating from WLQL to EJB QL

If you have used previous versions of WebL ogic Server, your container-managed
entity EJBs may use WLQL for finder methods. This section provides a quick
reference to common WL QL operations. Use this table to map the WLQL syntax to

EJB QL syntax.
Sample WL QL Syntax Equivalent EJB QL Syntax
(= operandl operand2) WHERE oper andl = operand2
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Sample WL QL Syntax

Equivalent EJB QL Syntax

(< operandl operand2)

VWHERE oper andl < operand2

(> operandl operand2)

VWHERE operandl > operand2

(<= operandl operand2)

VWHERE operandl <=
oper and2

(>= operandl operand2)

VWHERE operandl >=
oper and2

(! operand)

VWHERE NOT oper and

(& expressionl
expr essi on2)

VWHERE expressi onl AND
expr essi on2

(] expressionl
expressi on2)

VWHERE expressionl OR
expr essi on2

(like text_string®

VWHERE operand LI KE
‘text_string%

(i sNull operand)

VWHERE operand |'S NULL

(i sNot Nul'l operand)

VWHERE operand |'S NOT NULL

Using EJB 2.0 WebLogic QL Extension for EJB QL

WebL ogic Server has an SQL -like language, called WebL ogic QL, that extends the
standard EJB QL . Thislanguage workswith thefinder expressionsand isused to query
EJB objects from the RDBMS. Y ou define the quer y in the

webl ogi c- crp-rdbms-j ar. xm deployment descriptor using the webl ogi c- gl

element.

There must be aquery element in the ej b- j ar .file that correspondsto the
webl ogi c- gl element in thewebl ogi c- cnp-rdbms-j ar. xm file. However, the
webl ogi c- crp-rdbrs-j ar. xm query element overridestheej b-j ar. xml query

element.
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SELECT DISTINCT

ORDERBY

The EJB WebL ogic QL extension SELECT DISTINCT tells your database to filter
duplicate queries. Using SELECT DISTINCT means that the EJB container’s
resources are not used to sort through duplicated results when SELECT DISTINCT is
specified in the EJB QL query.

If you specify asql - sel ect - di stinct element with thevalue TRUE in a
webl ogi c- gl element’s XML stanzafor an EJB 2.0 CMP bean, then the generated
SQL STATEMENT for the database query will contain a DISTINCT clause.

You specify thesqgl - sel ect - di sti nct element inthe

webl ogi c- cnp-rdbms-j ar. xm file. However, you cannot specify

sqgl - sel ect - di sti nct if you are running an isolation level of

READ_COMM TED_FOR_UPDATE on an Oracle database. Thisis because aquery on
Oracle cannot have both asql - sel ect - di stinct and a

READ _COMM TED_FOR_UPDATE. If thereisachance that thisisolation level will be
used, for example in a session bean, do not usethe sgl - sel ect - di sti nct element.

The EJB WebL ogic QL extension ORDERBY isakeyword that workswith the Finder
method to specify the CMP field selection sequence for your selections.

Figure5-1 WeblLogic QL ORDERBY extension showing order by id.

ORDERBY
SELECT OBJECT(A) from A for Account.Bean
ORDERBY A.id

Note: ORDERBY defersall sorting to the DBMS. Thus, the order of the retrieved
result depends on the particular DBM Sinstallation on top of whichthebeanis
running.
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Using Oracle SELECT HINTS

WebL ogic Server supports an EJB QL extension that allowsyou to pass INDEX usage
hintsto the Oracle Query optimizer. With this extension, you can provide ahint to the
database engine. For example, if you know that the database you are searching can
benefit from an ORACLE_SELECT_HINT, you can define an
ORACLE_SELECT_HINT clausethat will take ANY string value and then insert that
String value after the SQL SELECT statement as a hint to the database.

To use this option, declare a query that usesthisfeaturein thewebl ogi c- gl €lement.
Thiselement isfound inthewebl ogi c- cnp-r dbms-j ar. xmi file. Thewebl ogi c- gl
element specifies a query that contains a WebL ogic specific extension to the EJB-QL
language.

The WebL ogic QL keyword and usage is as follows:

SELECT OBJECT(a) FROM BeanA AS a WHERE a.field > 2 ORDERBY a.field
SELECT _HINT ' /*+ | NDEX_ASC(nyi ndex) */'

This statement generates the following SQL with the optimizer hint for Oracle:
SELECT /*+ | NDEX_ASC( nyi ndex) */ columl FROM.... (etc)

Inthe WebLogic QL ORACLE_SELECT_ HINT clause, whatever is between the
singlequotes ('") iswhat getsinserted after the SQL SELECT. It isthe query writer's
responsibility to make sure that the data within the quotes makes sense to the Oracle
database.

“get” and “set” Method Restrictions

WebL ogic Server usesaseries of accessor methods. The names of these methodsbegin
with set and get. WebL ogic Server uses these methods to read and modify
container-managed fields. These container-generated classes must begin with “get” or
“set” and use the actual name of a persistent field defined in ej b-j ar. xm . The
methods are also declared aspubl i c, pr ot ect ed, and abst r act .
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BLOB and CLOB DBMS Column Support for
the Oracle DBMS

WebL ogic Server supports Oracle Binary Large Object (BLOB) and Character Large
Object (CLOB) DBMS columns with EJB CMP. BLOBs and CLOBs are data types
used for efficient storage and retrieval of large objects. CLOBs are string or char
objects; BLOBs are binary or serializable objects such as pictures that translate into
large byte arrays.

BLOBsand CLOBs map astring variable, avalue of Or acl eBl ob or Or acl eCl ob, to
aBLOB or CLOB column. WebL ogic Server maps CLOBSs only to the data type

j ava. l ang. string. At thistime, no support is available for mapping char arraysto
aCLOB column.

To enable BLOB/CL OB support:
1. Inthe bean class, declare the variable.

2. Edit the XML by declaring the dbns- col um- t ype deployment descriptor in the
weblogic-cmp-rdbms jar.xml file.

3. Createthe BLOB or CLOB in the Oracle database.

Using BLOB or CLOB may slow performance because of the size of the BLOB or
CLOB object.

Specifying a BLOB Using the Deployment Descriptor

The following XML code shows how to specify a BLOB object using the
dbns- col urm element inwebl ogi ¢- cnp-rdbns-j ar-xm file.

Figure5-2 Specifying a BLOB object

<fi el d- map>

<cnp-fiel d>phot o</ cnp-fiel d>

<dbns- col um>PlI CTURE</ dbrrs- col um>

<dbns_col um-t ype>Or acl eBl ob</ dbns- col um-type>
</field-map>
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Controlling Serialization of cmp-fields Mapped to
OracleBlobs

By default, when WebL ogic Server writes and reads acmp-field of type byt e[ ] that
is mapped to an OracleBlob, it serializes and deserializes the field, respectively.

If WebL ogic Server reads aBL OB that was written directly to the database by another
program, errors can result, because the container assumes that the data is serialized.

To specify that the datais not serialized, compile the EJB with thisflag:

java - Dwebl ogi c. byt eArrayl sSeri al i zedToOr acl eBl ob=f al se
webl ogic.ejbc std_ejb.jar ejb.jar

Specifying a CLOB Using the Deployment Descriptors

The following XML code shows how to specify a CLOB object using the
dbns- col urm element in the webl ogi ¢c- cnp-rdbns-j ar-xn file.

Figure5-3 Specifying a CL OB object

<fi el d- map>
<cnp-fiel d>descripti on</cnp-fiel d>
<dbns- col um>pr oduct _descri pti on</ dbms- col um>
<dbms_col um-t ype>Cr acl ed ob</ dbns- col um-type>
</field-map>

Cascade Delete

Usethe cascade del ete mechani sm to remove entity bean objects. When cascade delete
is specified for a particular relationship, the lifetime of one entity object depends on
another. Y ou can specify cascade del ete for one-to-one and one-to-many rel ationships;
many-to-many relationships are not supported. Thecascade del et e() method uses
the delete features in WebL ogic Server, and the dat abase cascade del et e()
method instructs WebL ogic Server to use the underlying database’s built-in support
for cascade delete.
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To enable this feature, you must recompile the bean code for the changes to the
deployment descriptors to take effect.

Use one of the following two methods to enable cascade del ete.

Cascade Delete Method

5-16

Withthecascade del et e() method you use WebL ogic Server to remove objects. If
an entity isdeleted and the cascade del et e element is specified for arelated entity
bean, then the removal is cascaded and any related entity bean objects are al'so
removed.

To specify cascade delete, use the cascade- del et e element intheej b-j ar. xni
deployment descriptor elements. Thisis the default method. Make no changesto your
database settings, and WebL ogic Server will cache the entity objectsfor removal when
the cascade delete is triggered.

Specify cascade delete using the cascade- del et e element intheej b-j ar. xm file
asfollows:

Figure5-4 Specifying a cascade delete

<ej b-rel ati on>
<ej b-rel ati on- name>Cust oner - Account </ ej b-r el ati on- name>
<ej b-rel ati onshi p-rol e>
<ej b-rel ati onshi p-rol e- name>Account - Has- Cust oner
</ ej b-rel ati onshi p-rol e- nane>
<mul tiplicity>one</nmultiplicity>
<cascade-del ete/ >
</ ejb-rel ationshi p-rol e>
</ ejb-rel ation>

Note: Thiscascade del et e() method can only be specified for a
ej b-rel ati onshi p-rol e element containedinanej b-r el ati on element if
the other ej b-rel ati onshi p-rol e element inthe sameej b-rel ati on
element specifiesamul ti pl i city attribute with avalue of one.
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Database Cascade Delete Method

Thedat abase cascade del et e() method allows an application to take advantage
of adatabase's built-in cascade delete support, and possibly improve performance. If
the db- cascade- del et e element is not aready specified in the

webl ogi c- cnp-rdbns-j ar. xm file, do not enable any of the database's cascade
delete functionality, because this will produce incorrect results in the database.

The db- cascade- del et e element in the webl ogi c- cnp-rdbns-j ar. xn file
specifies that a cascade delete operation will use the built-in cascade delete facilities
of the underlying DBMS. By default, this featureis turned off and the EJB container
removesthe beansinvolved in acascade delete by issuing anindividual SQL DELETE
statement for each bean.

If db- cascade- del et e element isspecifiedinthewebl ogi c- cnp-r dbns-j ar. xm ,
the cascade- del et e element must be specified intheej b-j ar. xn .

When db- cascade- del et e is enabled, additional database table setup is required.
For example, the following setup for the Oracle database table will cascade delete all
of the employeesif the dept isdeleted in the database.

Figure5-5 Oracletable setup for cascade delete

CREATE TABLE dept
(deptno  NUMBER(2) CONSTRAI NT pk_dept PRI MARY KEY,
dnane VARCHAR2(9) );
CREATE TABLE enp
(enpno NUMVBER(4) PRI MARY KEY,
enane VARCHAR2( 10) ,
deptno NUMBER( 2) CONSTRAI NT f k_dept no
REFERENCES dept ( dept no)
ON DELETE CASCADE );
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Tuned EJB 1.1 CMP Updates in WebLogic

Server

5-18

EJB container-managed persistence (CMP) automatically support tuned updates
because the container receives get and set callbacks when container-managed EJBs
areread or written. Tuning EJB 1.1 CMP beans helpsimprove their performance.

WebL ogic Server now supports tuned updates for EJB 1.1 CMP. When ej bStor e is
called, the EJB container automatically determines which container-managed fields
have been modified in the transaction. Only modified fields are written back to the
database. If no fields are modified, no database updates occur.

With previoudly versions of WebL ogic Server, you could to write an i shodi fi ed
method that notified the container whether the EJB 1.1 CMP bean had been modified.
i shodi fi ed isstill supported in WebL ogic Server, but we recommend that you no
longer usei sModi f i ed methods and instead allow the container to determine the
update fields.

Thisfeature is enabled for EJB 2.0 CMP, by default. To enable tuned EJB 1.1 CMP
updates, make sure that you set the following deployment descriptor element in the
webl ogi c- cnp-rdbms-j ar. xm filetotrue.

<enabl e- t uned- updat es>t r ue</ enabl e- t uned- updat es>

Y ou can disable tuned CM P updates by setting this deployment descriptor element as
follows:

<enabl e- t uned- updat es>f al se</ enabl e-t uned- updat es>

Inthis case, ej bSt or e awayswrites all fields to the database.
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Flushing the CMP Cache

Updates made by atransaction must be reflected in the results of queries, finders, and
ej bSel ect sissued during the transactions. Because this requirement can slow
performance, a new option enables you to specify that the cache be flushed before the
query for the bean is executed.

If this option is turned off, which is the default behavior, the results of the current
transactions are not reflected in the query. If this option is turned on, the container
flushesall changesfor cached transactionswritten to the database before executing the
new query. Thisway, the changes show up in the results.

To enable this option, in webl ogi c- crp-rdbms-j ar. xm  file set the
i ncl ude- updat es elementtotrue.

Figure5-6 Specifyingthat results of transactions bereflected in the query

<webl ogi c- query>
<query- et hod>
<met hod- nane>f i ndBi gAccount s</ et hod_nane>
<met hod- par ans>
<met hod- par anm>doubl e</ net hod- par an»
</ met hod- par ans>
</ query- et hod>
<webl ogi c- gl >WHERE BALANCE>10000 ORDERBY NAME</ webl ogi c-ql >
<i ncl ude- updat es>t r ue</ i ncl ude- updat es>
</ webl ogi c- quer y>

The default isf al se, which provides the best performance. Updates made to the
cached transaction are reflected in the result of a query; no changes are written to the
database, and you do not see the changes in the query result.

Whether you use this feature depends on whether performanceis more important than
current and consistent data.
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Primary Keys

The primary key is an object that uniquely identifies an entity bean within its home.
The container must be able to manipulatethe primary key of an entity bean. Each entity
bean class may define a different class for its primary key, but multiple entity beans
can use the same primary key class. The primary key is specified in the deployment
descriptor for the entity bean. Y ou can specify a primary key class for an entity bean
with container-managed persistence by mapping the primary key to either asinglefield
or to multiple fields in the entity bean class.

Every entity object has auniqueidentity within itshome. If two entity objects have the
same home and the same primary key, they are considered identical. A client can
invokethe get Pri mar yKey() method on the reference to an entity object’s remote
interface to determine the entity object’s identity within its home. The object identify
associated with the a reference does not change during the lifetime of the reference.
Therefore, theget Pri mar yKey () method always returns the same value when called
on the same entity object reference. A client that knows the primary key of an entity
object can obtain areference to the entity object by invoking the

fi ndByPri mar yKey( key) method on the bean’s home interface.

Primary Key Mapped to a Single CMP Field

In the entity bean class, you can have a primary key that mapsto asingle CMP field.
You usetheprinkey-fiel d element, adeployment descriptor inthe ej b-j ar. xm
file, to specify the container-managed field that isthe primary key. The

pri m key-cl ass element must be the primary key field's class.

Primary Keys Class That Wraps Single or Multiple CMP
Fields

Y ou can have aprimary key class that maps to single or multiple fields. The primary
key class must be publ i ¢, and have apubl i ¢ constructor with no parameters. Y ou
usethepri m key- cl ass element, a deployment descriptor intheej b-j ar. xm file
to specify the name of the entity bean’s primary key class. Y ou can only specify the
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the class name in this deployment descriptor element. All fieldsin the primary key
class must be declared public. The fields in the class must have the same name as the
primary key fieldsintheej b-jar. xm file.

Hints for Using Primary Keys

Some hints for using primary keys with WebL ogic Server include:

m Do not make the primary key class a container-managed field.

Although ej bCr eat e specifies the primary key class as areturn type:

m Do not construct a new primary key class with an ej bCr eat e. Instead, allow the
container to create the primary key classinternally.

m  Set the values of the primary key cmp-fields using the set XXX methods within
the ej bCr eat e method.

m Do not use acmp field of the type Bi gDeci mal asaprimary key field for CMP
beans. The bool ean Bi gDeci mal . equal s (obj ect x) method considerstwo
Bi gDeci mal equal only if they are equal in value and scale. Thisis because
there are differencesin precision between the Java language and different
databases. For example, the method does not consider 7. 1 and 7. 10 to be equal.
Consequently, this method will most likely return false or cause the CMP bean
to fail.

If you need to use Bi gDeci mal asthe primary key, you should:
a. Implement aprimary key class.

b. Inthisprimary key class, implement the bool ean equal (Cbject x)
method.

c. Intheequal method, use bool ean Bi gDeci mal . conpar eTo( Bi gDeci nal
val).

Mapping to a Database Column

WebL ogic Server supports mapping a database columnto acnp-fiel d and a
cnr - fi el d concurrently. Thecnp- fi el d isread-only inthis case. If thecnp-fiel d
isaprimary key field, specify that the value for the field be set when thecr eat e()
method is invoked by using the set XXX method for the cnp-f i el d.
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Automatic Primary Key Generation for EJB
2.0 CMP

WebL ogic Server supports an automatic primary key generation feature for
container-managed persistence (CMP).

Note: Thisfeatureis supported for the EJB 2.0 CMP container only, thereis no
automatic primary key generation support for EJB 1.1 CMP. For 1.1 beans,
you must use bean-managed-persistence (BMP.)

Generated key support is provided in two ways:

m Using DBMSprimary key generation. A set of deployment descriptors are
specified at compile time to generate container code that is used in conjunction
with a supported database to provide key generation support.

With this option, the container defers all key generation to the underlying
database. To enable this feature, you specify the name of the supported DBMS
and the generator name, if required by the database. The CMP code handles all
details of implementing this feature.

For more information on this feature, see “ Specifying Primary Key Support for
Oracle” on page 5-23 and “ Specifying Primary Key Support for Microsoft SQL
Server” on page 5-24.

m Using Bean Provider Designated Named Sequence table. A user-named and
user-created database table has a schema specified by WebL ogic Server. The
container uses this table to generate the keys.

With this option, you name atable that holds the current primary key value. The
table consists of a single row with asingle column as defined by the following
statement:

CREATE t abl e_nane ( SEQUENCE i nt)
I NSERT into table_name VALUES (0)

Note: For instructions on creating a table in Oracle, use the Oracle database
documentation.

Inthewebl ogi c- cnp-rdbns-j ar. xm file, set thekey_cache_si ze element
to specify how many primary key values a database SELECT and UPDATE will
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fetch at onetime. The default value of key_cache_si ze is1. BEA recommends
that you set this element to a value of >1, to minimize database accesses and to
improve performance. For more information in this feature, see “ Specifying
Primary Key Named Sequence Table Support” on page 5-24.

At thistime, WebL ogic Server only provides DBMS primary key generation support
for Oracle and Microsoft SQL Server. However, you can use named/sequence tables
with other unsupported databases. Also, thisfeatureisintended for use with simple
(non-compound) primary keys.

Note: The key field must be declared to be of typej ava. | ang. | nt eger inthe
abstract ‘get’ and ‘set’” methods of the bean.

Valid Key Field Values

Inthe abstract ‘get’ and ‘ set’ methods of the bean, you can declare thefield to be either
of the following two types:

m javalang.Integer

m javalang.Long (this capability isonly available if you have installed Service
Pack 3 or higher for WebL ogic Server 6.1)

Specifying Primary Key Support for Oracle

Generated primary key support for Oracle databases uses Oracle’ s SEQUENCE feature.
This feature works with a Sequence entity in the Oracle database to generate unique
primary keys. The Oracle SEQUENCE is called when a new number is needed.

Once the SEQUENCE aready existsin the database, you specify automatic key
generation in the XML deployment descriptors. In the

webl ogi c- cnp-rdbns-j ar. xm file, you specify automatic key generation as
follows:

Figure5-7 Specifying automatic key generation for Oracle
<aut omati c- key- gener ati on>

<gener at or -t ype>ORACLE</ gener at or-t ype>
<gener at or _nanme>t est _sequence</ gener at or - nane>
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<key- cache-si ze>10</ key- cache- si ze>
</ automati c- key- generati on>

Specify the name of the ORACLE SEQUENCE to be used, using the gener at or - name
element. If the ORACLE SEQUENCE was created with a SEQUENCE | NCREMVENT value,
then you must specify akey- cache- si ze. Thisvaue must match the Oracle
SEQUENCE | NCREMENT value. If these two values are different, then you will most
likely have duplicate key problems.

Specifying Primary Key Support for Microsoft SQL Server

Generated primary key support for Microsoft SQL Server databases uses SQL Server's
I DENTI TY column. When the bean is created and anew row isinserted in the database
table, SQL Server automatically insertsthe next primary key valueinto the column that
was specified as an | DENTI TY column.

Note: Forinstructionson creating atablein Microsoft SQL Server, seethe Microsoft
SQL Server database documentation.

Oncethel DENTI TY column iscreated in the database table, you specify automatic key
generation in the XML deployment descriptors. In the

webl ogi c- cnp-rdbns-j ar. xm file, you specify automatic key generation as
follows:

Figure5-8 Specifying automatic key generation for Microsoft SQL

<aut omati c- key- gener ati on>
<gener at or -t ype>SQ._SERVER</ gener at or - t ype>
</ automati c- key- generati on>

The gener at or - t ype element lets you specify the primary key generation method
that you want to use.

Specifying Primary Key Named Sequence Table Support

Generated primary key support for unsupported databases uses a Named SEQUENCE
TABLE to hold key values. The table must contain a single row with a single column
that is an integer, SEQUENCE | NT. This column will hold the current sequence value.
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Note: For instructions on creating the table, see the documentation for the specific
database product.

Once the NAVED_SEQUENCE_TABLE exists in the database, you specify automatic key
generation by using the XML deployment descriptorsin the
webl ogi c- cnp-rdbms-j ar. xm file, asfollows:

Figure5-9 Specifying automatic key generation for named sequence table
support

<aut omati c- key- generati on>
<gener at or -t ype>NAMED SEQUENCE_TABLE</ gener at or - t ype>
<gener at or _nanme>MY_SEQUENCE_TABLE_NAME</ gener at or - nanme>
<key- cache-si ze>100</ key- cache- si ze>

</ aut omati c- key-generati on>

Specify the name of the SEQUENCE TABLE to be used, with the gener at or - nane
element. Using the key- cache- si ze element, specify the optional size of the key
cache that tells you how many keys the container will fetch in asingle DBMS call.

For improved performance, BEA recommends that you set this value to >1, a number
greater than one. This setting reduces the number of calls to the database to fetch the
next key value.

Also, it is recommended that you define one NAMED SEQUENCE table per bean type.
Beans of different types should not share a common NAVED SEQUENCE table. This
reduces contention for the key table.

Automatic Table Creation

Y ou can specify that WebL ogic Server automatically create tables based on the
descriptions in the XML deployment descriptor files and the bean class, if the table
does not already exist. Tables are created for all beans and relationship join tables, if
therelationships in the JAR files have joins. Y ou explicitly turn on this feature by
defining it in the deployment descriptors per each RDBM S deployment, for all beans
inthe JAR file.
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WebL ogic Server makes a best attempt to create the new table. However, if based on
the descriptionsin the deployment files, the field cannot be successfully mapped to an
appropriate column typein the database, the TABLE CREATI ONfails, anerror isthrown,
and you must create the table yourself.

Automatic table creation is not recommended for use in a production environment. It
is better suited for the devel opment phase of design and prototype work. A production
environment may require the use of more precise table schema definitions, for
example; the declaration of foreign key constraints.

To define automatic table creation:

1. Inthewebl ogi c-cnp-rdbns-jar. xnl file, set the
create-def aul t - dbms-t abl es elementtoTrue toexplicitly turn on automatic
table creation for al beansin the JAR file.

2. Usethe following syntax:

<creat e-def aul t - dbns-t abl es>True</ creat e- def aul t - dbns- t abl es>

Because automatic table creation may not map every Java field type successfully to
your target database, the following list is provided to give you an idea of the type of
mapping you can expect to see.

Table5-1 Java Field Types

Java Type DBMS Column Type
boolean INTEGER

byte INTEGER

char CHAR

double DOUBLE PRECISION
float FLOAT

int INTEGER

long INTEGER

short INTEGER
javalang.string VARCHAR (150)
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Java Type

DBMS Column Type

javalang.BigDecima

DECIMAL (38, 19)

javalang.Boolean INTEGER
javalang.Byte INTEGER
javalang.Character CHAR (2)

javalang.Double

DOUBLE PRECISION

javalang.Float FLOAT
javalang.Integer INTEGER
javalang.Long INTEGER
javalang.Short INTEGER
javasgl.Date DATE
javasgl.Time DATE
java.sgl.Timestamp DATETIME
byte] ] RAW (1000)

Any seridlizable Classthatisnotavalid RAW (1000)

SQL type:

Container-Managed Relationships

The entity bean relies on container-managed persistence to generate the methods that
perform persistent data access for the entity bean instances. The generated methods
transfer data between entity bean instances and the underlying resource manager.
Persistence is handled by the container at runtime. The advantage of using
container-managed persistence is that the entity bean can be logically independent of
the data source in which the entity is stored. The container manages the mapping
between thelogical and physical relationshipsat runtime and managestheir referential

integrity.
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Persistent fields and relationships make up the entity bean’s abstract persistence
schema. The deployment descriptors indicate that the entity bean uses

container-managed persistence, and these descriptorsare used asinput to the contai ner

for data access.

Entity beans can have relationships with other beans. Y ou specify relationshipsin the

ej b-jar.xm fileand webl ogi c- cnp-rdbns-jar.xm . You specify
container-managed field mappingsin the webl ogi c- cnp-rdbns-jar. xm file.

When a bean with arelationship to another bean is removed, the container
automatically removes the relationship.

Relationship Cardinality

WebL ogic Server supports three types of relationship mappings that are managed by

WebL ogic container-managed persistence (CMP):

m  One-to-one—A WebL ogic Server one-to-one relationship also involves the

physical mapping from aforeign key in one bean to the primary key in another
bean. See " Groups’ on page 5-36 for more information on primary keys.

One-to-many—A WebL ogic Server one-to-many relationship also involvesthe
physical mapping from aforeign key in one bean to the primary key of another.
However, in a one-to-many relationship, the foreign key is aways contained in
the role that occupies the “many” side of the relationship.

Many-to-many—A WebL ogic Server many-to-many relationship involves the
physical mapping of ajoin table. Each row in the join table contains two foreign
keys that map to the primary keys of the entities involved in the relationship.

Relationship Direction

5-28

Container-managed relationships can be either bidirectional or unidirectional.

m  Unidirectional—can only navigate in one direction. These types of relationships

are used with remote beans, and only unidirectional relationships can be remote.
A remote bean is one whose abstract persistence schemais not defined in the
same EJB-j ar file asthe bean with which it has arelationship. For example, if
entity A and entity B arein a one-to-one, unidirectiona relationship and the

Programming WebL ogic Enterprise JavaBeans



Container-Managed Relationships

direction isfrom entity A to entity B, than entity A is aware of entity B, but
entity B is unaware of entity A. Thistype of relationship isimplemented with a
CMR-field on the entity bean from which navigation can take place and no
related CMR-field on the target entity bean.

m Bidirectional Relationships—can be navigated in both directions. These types of
container-managed relationships can exist only between beans whose abstract
persistence schemas are defined in the same EJB-j ar file and therefore managed
by the same container. For example, if entity A and entity B are in a one-to-one
bidirectional relationship, both are aware of each other.

Local Interfaces and Container-Managed Relationships

WebL ogic Server provides support for local interfaces for session and entity beans.
Local interfaces allow enterprise javabeans to work together within the same EJB
container using different semantics and execution contexts. The EJBs are usually
co-located within the same EJB container and execute within the same Java Virtual
Machine (JVM). Thisway, they do not use the network to communicate and avoid the
overhead of a Java Remote Method Invocation-Internet Inter-ORB Protocol
(RMI-110P) connection.

EJB relationships with contai ner-managed persistence are now based on the EJB’s
local interface. Any EJB that participatesin arelationship must have alocal interface.
Local interface objects are lightweight persistent objects. They allow you to do more
fine grade coding than do remote objects. Local interfaces also use pass-by-reference.
The getter isin the local interface.

In earlier versions of WebL ogic Server, you can base relationships on remote
interfaces. However, CM P rel ationshi ps that use remoteinterfaces should probably not
be used in new code.

The EJB container makes the local home interface accessible to local clients through
JNDI. To reference alocal interface you need to have alocal INDI name. The objects
that implement the entity beans’ local home interface are called EJBLocal Hone
objects.

In pre-6.1 versions of WebL ogic Server, ej bSel ect methods were used to return
remote interfaces. Now you can specify ar esul t - t ype- mappi ng element in the
ej b-jar.xm filethat indicates whether the result returned by the query will be
mapped to alocal or remote object.
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Using the Local Client

A local client of asession bean or entity bean can be another EJB, such asa session
bean, entity bean, or message-driven bean. A local client can be aservlet aslong as it
isincluded as part of the same EAR file and as long as the EAR file is not remote.
Clients of alocal bean must be part of an EAR or a standalone JAR.

A local client accesses a session or entity bean through the bean’s local interface and
local home interfaces. The container provides classes that implement the bean’slocal
and local home interfaces. The objects that implement these interfaces are local Java

objects. The following diagram shows the container with alocal client and local
interfaces.

Figure5-10 Local client and local interfaces

Container

EJB Objects
~
| |- EJB Home

EB 1

(' E3B LocalObjects

A EJB LocalHome

\

Client

EJB 2

WebL ogic Server provides support for both local and uni-directional remote

relationships between EJBs. If the EJBs are on the same server and are part of the same
JAR file, they can havelocal relationships. If the EJBs are not on the same server, the
relationships must be remote. For arelationship between local beans, multiple column
mappings are specified if the key implementing the relation is acompound key. For a
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remote bean, only a single column-map is specified, since the primary key of the
remote bean is opaque. No column-maps are specified if the role just specifiesa
group-name. No group-name is specified if the relationship is remote.

Changes to the Container for Local Interfaces

Changes made to the structure of the container to accommodate local interfaces
include the following additions:

m EJB loca home

m  New model for handling exceptions that propagates the correct exception to the
client.

Defining Container-Managed Relationships

Defining a CMR involves specifying the relationship and its cardinality and direction
inej b-j ar. xm . You define database mapping details for the relationship and enable
relationship caching inwebl ogi c- cnp-j ar . xm . These sections provideinstructions:

m “Specifying Relationship in gjb-jar.xml” on page 5-31
m  “Specifying Relationships in weblogic-cmp-jar.xml” on page 5-34

Specifying Relationship in ejb-jar.xml

Container-managed relationships are defined in the ej b-r el at i on stanza of
ej b-jar.xm . Figure 5-11 showsthe ej b-rel ati on stanzafor arelationship
between two entity EJBs: Teacher EJB and St udent EJB.

Theej b-rel ati on stanzacontainsaej b-r el ati onshi p-r ol e for each side of the
relationship. The role stanzas specify each bean’s view of the relationship.

Figure5-11 One-to-Many, Bidirectional CMR in g/ b-jar.xml

<ej b-rel ation>
<ej b-rel ati on- nane>Teacher EJB- St udent EJB</ ej b-r el ati on- nane>
<ej b-rel ati onshi p-rol e>
<ej b-rel ati onshi p-rol e- nane>t eacher - has- st udent
</ ejb-rel ati onshi p-rol e- nane>
<multiplicity>One</multiplicity>
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<rel ati onshi p-rol e-source>
<ej b- name>Teacher EJB</ ej b- nane>
</rel ati onshi p-rol e-source>
<cnr-field>
<cnr-fiel d-name>t eacher</cnr-fiel d- name>
</cnr-field>
</ ejb-rel ati onshi p-rol e>
<ej b-rel ati onshi p-rol e>
<ej b-rel ati onshi p-rol e- name>st udent - has-t eacher
</ ej b-rel ati onshi p-rol e- nane>
<mul tiplicity>Many</multiplicity>
<rel ati onshi p-rol e-source>
<ej b- name>St udent EJB</ ej b- name>
</rel ati onshi p-rol e-source>
<cnr-field>
<cnr-fiel d-name>student </ cnr-fiel d- name>
<cmr-field-type>java.util.Collection
<cnr-field>
</ejb-rel ati onshi p-rol e>

Specifying Relationship Cardinality

5-32

The cardinality on each side of arelationship isindicated using the <mul ti plicity>
elementinitsej b-rel ati onshi p-rol e Stanza.

In Figure 5-11 the cardinality of the Teacher EJB- St udent EJB relationship is
one-to-many—it is specified by setting mul ti pl i ci ty to one on the Teacher EJB
side and Many on the St udent EJB side.

The cardinality of the CMR in Figure 5-12, is one-to-one—thenul tiplicity isset
to one in both role stanza for the relationship

Figure5-12 One-to-One, Unidirectional CMR in g b-jar.xml

<ej b-rel ation>
<ej b-rel ati on- name>Ment or EJB- St udent EJB</ ej b-r el ati on- nane>
<ej b-rel ati onshi p-rol e>
<ej b-rel ati onshi p-rol e- name>nent or - has- st udent
</ ej b-rel ati onshi p-rol e- nane>
<multiplicity>One</multiplicity>
<rel ati onshi p-rol e-source>
<ej b- name>Ment or EJB</ ej b- nane>
</rel ati onshi p-rol e-source>
<cmr-field>
<cnr-fiel d-name>nentorl D</cnr-fiel d- nanme>

</cmr-field>

</ ejb-rel ati onshi p-rol e>
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<ej b-rel ati onshi p-rol e>
<ej b-rel ati onshi p-rol e- name>st udent - has- ment or
</ ej b-rel ati onshi p-rol e- nane>
<multiplicity>One</multiplicity>
<rel ati onshi p-rol e-source>
<ej b- name>St udent EJB</ ej b- nane>
</rel ati onshi p-rol e-source>
</ ej b-rel ationship-rol e>

If aside of arelationship of arelationship hasa<mul ti plici t y> of Many, its
<cnr-fi el d>isacollection, and you must specify its<cnr - fi el d-t ype> as
java.util. Collection, asshowninthe St udent EJB side of therelationship in
Figure 5-11. It isnot necessary to specify thecnr -fi el d-t ype whenthecnr-fiel d
isasingle valued object.

Table 5-2 liststhe contents of cnr - f i el d for each bean in arelationship, based on the
cardinality of the relationship.

Table5-2 Cardinality and cmr-field-type

If relationship between  EJB1’s cmr-field EJB2's cmr-field
EJB1 and EJB2 is... contains ... containsisa...
one-to-one single valued object single valued object
one-to-many single valued object Collection
many-to-many Collection Collection

Specifying Relationship Directionality

The directionality of a CMR by configured by the inclusion (or exclusion) of a
cnr-fieldintheejb-rel ationship-rol e stanzafor each side of the relationship.

A bidirectional CMR hasacnr-fi el d elementintheej b-rel ati onshi p-rol e
stanza for both sides of the relationship, as shown in Figure 5-11.

A unidirectional relationship hasacnr - fi el d in only one of the role stanzas for the
relationship. Theej b-r el at i onshi p-r ol e for the starting EJB contains a

cnr - fi el d, but the role stanza for the target bean does not. Figure 5-12 specifiesa

unidirectional relationship from Ment or EJBt0 St udent EJB— thereisnocnr-fiel d
elementintheej b-rel ati onshi p-rol e stanzafor St udent EJB.
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Specifying Relationships in weblogic-cmp-jar.xml

Each CMR definedinej b-j ar. xml must also bedefinedina

webl ogi c-rdbns-rel ati on Stanzain webl ogi c-cnp-jar. xni .

webl ogi c-r dbis- r el at i on identifies the relationship, and maps the database-level
relationship between the participants in the relationship, for one or both sides of the
relationship.

Therel ati on- name inwebl ogi c-rdbns-r el at i on must be the same asthe
ej b-rel ati on-nanme fortheCMR inej b-jar. xm .

One-to-One and One-to-Many Relationships

5-34

For one-to-one and one-to-many relationships, col urm- map is defined for only one
side of the relationship.

For one-to-one relationships, the mapping is from a foreign key in one bean to the
primary key of the other.

Figure 5-13 isthe webl ogi c- r dbms- r el at i on stanzafor athe one-to-one
relationship between Ment or EJBand St udent EJB, whose<ej b-r el at i on>isshown
in Figure 5-12.

Figure5-13 One-to-One CMR weblogic-cmp-jar.xml

<webl ogi c-rdbmrs-rel ati on>
<rel ati on- name>Ment or EJB- St udent EJB</rel ati on- name>
<webl ogi c-rel ati onshi p-rol e>
<rel ati onshi p-rol e- nane>
ment or - has- st udent
<col um- map>
<f or ei gn- key- col um>st udent </ f or ei gn- key- col um>
<key- col um>St udent | D/ key- col urm>
</ col umm- map>
</ webl ogi c-rel ati onshi p-rol e>

For one-to-many relationships, the mapping is also always from aforeign key in one
bean to the primary key of another. In a one-to-many relationship, the foreign key is
always associated with the bean that is on the many side of the relationship.

Figure 5-14 isthe webl ogi c- r dbns-r el at i on stanzafor athe one-to-many
relationship between Teacher EJB and St udent EJB, whose <ej b-r el ati on>is
shown in Figure 5-11.
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Figure5-14 weblogic-rdbms-relation for a One-to-Many CMR

<webl ogi c-rdbns-rel ati on>
<rel ati on- name>Teacher EJB- St udent EJB</r el ati on- name>
<webl ogi c-rel ati onshi p-rol e>
<rel ati onshi p-rol e- nane>
t eacher - has- st udent
</rel ati onshi p-rol e- nane>
<col um- map>
<f or ei gn- key- col um>st udent </ f or ei gn- key- col um>
<key- col um>St udent | D/ key- col urm>
</ col um- map>
</ webl ogi c-rel ati onshi p-rol e>

Many-to-Many Relationships

For many-to-many relationships, specify awebl ogi c-rel ati onshi p-rol e Stanza
for each side of the relationship. The mapping involves ajoin table. Each row in the
join table contains two foreign keys that map to the primary keys of the entities
involved in the relationship. The direction of arelationship does not affect how you
specify the database mapping for the relationship.

Figure 5-15 shows the webl ogi c- r dbms-r el at i on stanzafor thefri ends
relationship between two employees.

The FRI ENDS join table has two columns, first-fri end-i d and

second- f ri end-i d. Each column contains aforeign key that designates a particular
employee who isafriend of another employee. The primary key column of the
employeetableisi d.

Figure5-15 weblogic-rdbms-relation for a Many-to-Many CMR

<webl ogi c-rdbns-rel ati on>
<rel ati on-name>fri ends</rel ati on- name>
<t abl e- nane>FRI ENDS</ t abl e- nanme>
<webl ogi c-rel ati onshi p-rol e>
<rel ationship-rol e-nane>first-friend
</rel ati onshi p-rol e- nane>
<col um- map>
<f orei gn-key-col um>first-friend-id</foreign-key-col um>
<key- col um>i d</ key- col utm>
</ col um- map
<webl ogi c-rel ati onshi p-rol e>
<webl ogi c-rel ati onshi p-rol e>
<rel ati onshi p-rol e-nane>second-friend</rel ati onshi p-rol e-
name>
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<col um- map>
<f or ei gn- key- col um>second-fri end-i d</forei gn- key- col utm>
<key- col um>i d</ key- col utm>
</ col um- nap>
</ webl ogi c-rel ati onshi p-rol e>
</ webl ogi c-rdbms-rel ati on>

Container-Managed Relationships and Caching

Groups

5-36

In versions of WebL ogic Server up to and including WebL ogic Server 6.1, loading a
bean that participates in a container-managed relationship into the cache does not
cause related instances to be loaded into cache.

Consider the following EJB code for account Bean and addr essBean, which have a
1-to-1 relationship:

acct Hone. fi ndByPri mar yKey("103243");
acct. get Address();

Account acct
Addr ess addr

Execution of this code results in two database queries. The first line resultsin an SQL
query to load account Bean. The second line results in another query to load
addr essBean.

In container-managed persistence, you use groups to specify certain persistent
attributes of an entity bean. A field-group represents a subset of the cmp and
CMR-fields of abean. Y ou can put related fields in abean into groups that are faulted
into memory together asaunit. Y ou can associate agroup with aquery or relationship,
so that when abean isloaded as the result of executing a query or following a
relationship, only the fields mentioned in the group are loaded.

A specia group named “default” is used for queries and relationships that have no
group specified. By default, the default group contains all of a bean's CMP-fields and
any CMR-fields that add aforeign key to the persistent state of the bean.

A field can belong to multiple groups. In this case, the get XxX() method for thefield
will fault in the first group that contains the field.
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Specifying Field Groups

Field groups are specified in thewebl ogi c-r dbnms- cnp-j ar. xm fileasfollows:

<webl ogi c-r dbns- bean>
<ej b- name>XXXBean</ ej b- name>
<fi el d- group>
<gr oup- nanme>nedi cal - dat a</ gr oup- nane>
<cnp-fiel d>i nsurance</cnp-fiel d>
<cnr-field>doctors</cnr-fields>
</fiel d-group>
</ webl ogi c- r dbns- bean>

Y ou use field groups when you want to access a subset of fields.

Java Data Types for CMP Fields

The following table provides alist of the Java data types for CMP fields used in
WebL ogic Server and shows how they map to the Oracle extensions for the standard
SQL datatypes.

Table 5-3 Java data typesfor CMP fields

Java Typesfor CMP Fields Oracle Data Types

boolean SMALLINT
byte SMALLINT
char SMALLINT
double NUMBER
float NUMBER
int INTEGER
long NUMBER
short SMALLINT

Programming WebL ogic Enterprise JavaBeans ~ 5-37



5 WebLogic Server Container-Managed Persistence Services

Java Typesfor CMP Fields Oracle Data Types

javalang.String VARCHAR/VARCHAR2
java.lang.Boolean SMALLINT
javalang.Byte SMALLINT
java.lang.Character SMALLINT
java.lang.Double NUMBER
java.lang.Float NUMBER
java.lang.Integer INTEGER
javalang.Long NUMBER
java.lang.Short SMALLINT
java.sgl.Date DATE
java.sgl.Time DATE
java.sgl.Timestamp DATE
java.math.BigDecimal NUMBER

byte]] RAW, LONG RAW
serializable RAW, LONG RAW

Do not use the SQL CHAR data type for database columns that are mapped to CMP
fields. Thisis especially important for fields that are part of the primary key, because
padding blanks that are returned by the JDBC driver can cause equality comparisons
to fail when they should not. Use the SQL VARCHAR data type instead of SQL
CHAR.

A CMPfield of type byt e[ ] cannot be used asaprimary key unlessitiswrappedina
user-defined primary key class that provides meaningful equal s() and hashCode()
methods. Thisis becausethe byt e[] class does not provide useful equals and
hashCode.
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CHAPTER

6

Packaging EJBs for the

WebLogic Server
Container

The following sections describe how to package EJBsinto a WebL ogic Server

container for deployment. They includes a description of the contents of a deployment
package, including the sourcefiles, deployment descriptors, and the deployment mode.

Required Steps for Packaging EJBs

Reviewing the EJB Source File Components

WebL ogic Server EJB Deployment Files

Specifying and Editing the EJB Deployment Descriptors
Creating the Deployment Files

Setting WebL ogic Server Deployment Mode

Packaging EJBs into a Deployment Directory
Compiling EJB Classes and Generating EJB Container Classes
Loading EJB Classes into WebL ogic Server

Specifying an gjb-client.jar

Manifest Class-Path
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Required Steps for Packaging EJBs

Packaging EJBs for deployment to WebL ogic Server in an EJB container involvesthe
following steps:

1. Review the EJB source file components.
. Create the EJB deployment files.
. Edit the EJB deployment descriptors.

. Generate the EJB container classes.

2

3

4. Set the deployment mode.

5

6. Packagethe EJBsinto aJAR or EAR file.
7

. Load EJB classesinto WebL ogic Server.

Reviewing the EJB Source File Components

To implement entity and session beans, use the following components:

Component Description

Bean Class The bean class implements the bean’ s business and life cycle
methods.

Remote Interface The remote interface defines the beans' s business logic that can

be access from appli cations outside of the bean’s EJB container.

Remote Home Interface Theremote home interface definesthe bean’ sfile cycle methods
that can be accessed from applications outside of the bean’ sEJB
container.

Local Interface Thelocal interface definesthe bean’ s business methodsthat can
be used by other beans that are co-located in the same EJB
container.
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Component Description

Local Home Interface The local home interface defines the bean’ s life cycle methods
that can be used by other beansthat are co-located in the same
EJB container.

Primary Key The primary key class provides apointer into the database. Only
entity beans need a primary key.

WebLogic Server EJB Deployment Files

Use the following WebL ogic Server deployment files to specify the deployment
descriptor elements for the EJB.

m ejb-jar.xm
m webl ogi c-ej b-jar. xm
®m webl ogi c-cnp-rdbns-jar. xnl (optional, for CMP only)

The deployment files become part of the EJB deployment when the bean is compiled.
The XML deployment descriptor files should contain the minimum deployment
descriptor settings for the EJB. Once the file exists, it can later be edited using the
instructionsin “ Specifying and Editing the EJB Deployment Descriptors’ on page 6-5.
The deployment descriptor files must conform to the correct version of the Document
Type Definition (DTD) for each file you use. All element and sub element (attribute)
names for each of the EJB XML deployment descriptor filesare described in thefile's
Document Type Definition (DTD) file. For adescription of eachfile, seethefollowing
sections.

ejb-jar.xml

Theej b-j ar . xnl file contains the Sun Microsystem-specific EJB DTD. The
deployment descriptorsin thisfile describe the enterprise bean’ s structure and declares
itsinternal dependences and the application assembly information, which describes
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how the enterprise bean in the ej b-j ar fileisassembled into an application
deployment unit. For adescription of the elementsin thisfile, see the JavaSoft
specification.

weblogic-ejb-jar.xml

Thewebl ogi c- ej b-j ar. xm file contains the WebL ogic Server-specific EJB DTD
that definesthe caching, clustering, and performance behavior of EJBs. It also contains
descriptors that map available WebL ogic Server resourcesto EJBs. WebL ogic Server
resources include security role names and data sources such as JDBC pools, IMS
connection factories, and other deployed EJBs. For adescription of theelementsin this
file, see Chapter 10, “weblogic-gb-jar.xml Document Type Definitions.”

weblogic-cmp-rdbms.xml

Thewebl ogi c- cnp- r dbns. xm file contains the WebL ogic Server-specific EJB
DTD that defines contai ner-managed persistence services. Usethisfile to specify how
the container handles synchronizing the entity beans' s instance fields with the datain
the database. For a description of the elementsin thisfile, see Chapter 11,
“weblogic-cmp-rdbms- jar.xml Document Type Definitions.”

Relationships Among the Deployment Files

6-4

Descriptorsinwebl ogi c- ej b-j ar. xm arelinked to EJB namesinej b-j ar. xni , to
resource names in arunning WebL ogic Server, and to persistence type datadefined in
webl ogi c- cnp-rdbns-j ar. xm (for entity EJBS using contai ner-managed
persistence). The following diagram shows the rel ationship among the deployment
filesand WebL ogic Server.
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Figure6-1 Therelationship among the components of the deployment files.
WebL ogic Server

gb-jar.xml
<assembly-descriptor>

<security-role>. . .
</assembly-descriptor>

Principal

<entity> IDBC Pool
<gjb-name>. . . 0
<gb-ref>. ..

</entity> MS

EJB

weblogic-gjb-jar.xml
—-<security-role-assignment>. —
<webl ogi c-enterprise-bean>
L <gjb-name>. . .
<caching-descriptor>. . .
<clustering-descriptor>. . .
<resource-descriptor>. —
L <reference-descriptor>.
<persistence-descriptor>. . —| g Weblogic-cmp-rdbms-jar.xml
</gjb-name> <weblogi c-rdbms-bean>
</weblogi c-enterprise-bean>

</weblogic-rdbms-bean>

Specifying and Editing the EJB Deployment
Descriptors

Y ou specify or edit EJB deployment descriptors by any of the following methods:

m Using atext editor to manually editing the bean’s deployment files. For
instructions on manually editing the deployment files, see “Manually Editing
EJB Deployment Descriptors’ on page 6-6.

Programming WebL ogic Enterprise JavaBeans 6-5



6 Packaging EJBs for the WebLogic Server Container

Using the EJB Deployment Descriptor Editor in the WebL ogic Server
Administration Console to edit the bean’s deployment files. For instructions on
using the EJB Deployment Descriptor Editor, see “Using the EJB Deployment
Descriptor Editor” on page 6-7.

Using aWebL ogic Server command line utility tool called DDConvert er to
convert EJB 1.1 deployment descriptorsto EJB 2.0 XML. For instructions on
using the DDConver t er tool, see “DDConverter” on page 9-4.

Creating the Deployment Files

Y ou create the basic XML deployment files for the EJB that conforms to the correct
version of the Document Type Definition (DTD) for each file. Y ou can use an existing
EJB deployment file as atemplate or copy one from the EJB examplesin your

WebL ogic Server distribution:;

wl server\ sanpl es\ exanpl es\ ej b20

Manually Editing EJB Deployment Descriptors

To edit XML deployment descriptor elements manually:

1

Use an ASCII text editor that does not reformat the XML or insert additional
characters that could invalidate the file.

Open the XML deployment descriptor file that you want to edit.

Typein your changes. Use the correct case for file and directory names, even if
your operating system ignores the case.

To use the default value for an optional element, either omit the entire element
definition or specify ablank value, asin:

<max- beans-i n- cache></ max- beans-i n- cache>
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Using the EJB Deployment Descriptor Editor

To edit the EIJB deployment descriptors in the WebL ogic Server Administration

Console:
1. Start WebL ogic Server.
2. Start the Administration Console and select EJB from the right pane.
3. Intheleft pane, choose the Depl oyment s node under your server domain.
4. Expand the Depl oynent s hode and choose EJB.
5. From the expanded list of deployed EJBS, right-click on the bean to be edited.
6. ClickEdit EJB Descriptor...
7. When the EJB Deployment Descriptor Editor is displayed, click the chosen EJB
to expand the node.
You should see the following items that represent the EJB deployment descriptor
files:
e EJB Jar: representstheej b-j ar. xm file deployment descriptors for this
EJB.
e WeblL ogic EJB Jar: representsthewebl ogi c-ej b-j ar. xnl file
deployment descriptors for this EJB.
e CMP: representsthewebl ogi c- cnp-rdbms-j ar. xni file deployment
descriptors for this EJB.
8. Expand the node for the deployment descriptors that you want to edit.
The current settings for the deployment descriptor file that you selected appear
in the left pane. When you right-click on an item in the list, a dialog window for
that item appears in the right pane.
9. Clicking on the circles displays a dialog window in the right pane with various

settings.

You can change the settings in the dialog window to edit those deployment
descriptors.

10. Clicking on the folders displays tables in the right pane where you can view your

settings.
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Here you can usually configure a new descriptor or customize your view of the
existing settings. If an item in the table is underlined, you can click on it to
display adialog where you can change the settings.

11. By right-clicking on deployment descriptor items in the right pane, you can also
delete descriptors.

Note: For moreinformation on the EJB deployment descriptors, see either the online
help in the Administration Console or Chapter 10, “weblogic-gjb-jar.xml
Document Type Definitions,” and Chapter 11, “webl ogic-cmp-rdbms- jar.xml
Document Type Definitions.”

Setting WebLogic Server Deployment Mode

Y ou deploy the enterprise archivefile (EAR) or EJB to WebL ogic Server by one of the
following methods:

m Automatic mode, which automatically deploys the EJB or EAR to the
applications directory on your server

m Production mode, which deploys the EJB or EAR as specified in the
config.xnl file

Using the Automatic Mode for Deployment

The automatic mode deployment option isthe default. Thisfeature automatically polls
the application directory of the active server during startup and while the server is
running, to determine whether an EJB deployment has changed. If a deployment has
changed, it is automatically deployed when the server is polled. Use the

appl i cati ons directory for EJBs or EARs that you want to deploy in development
mode. Once deployed, these EIBS/EARS are automatically persisted to the
config.xnl file

WebL ogic Server also checks the contents of appl i cat i ons every ten seconds to
determine whether an EJB deployment has changed. If a deployment has changed, it
is automatically redeployed using the dynamic deployment feature.
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Automatically Deploying the EJB Examples

The EJB examples shipped with WebL ogic Server are automatically deployed in the
w server/ confi g/ applications directory.

m Theexamplesinthew server/ sanpl es/ exanpl es/ ej b directory are shipped
built and automatically deploy when the exanpl es server is started.

m Theexamplesinthew server/ sanpl es/ exanpl es/ ej b20 directory are
shipped pre-built and need to be built before they can be deployed to the server.

Using the Production Mode for Deployment

The production mode deployment option turns off automatic deployment. When
production deployment modeis enabled, applicationsspecifiedintheconfi g. xm file
are deployed when the server is started.

To enable this mode, at the command line set the following to true:
-d production node enabl ed true

For more information on this production mode, see “ Starting the WebL ogic
Administration Server from the Command Line” inst art st op. ht ml of the
Administration Guide.

Packaging EJBs into a Deployment Directory

The deployment process beginswith aJAR file or adeployment directory that contains
the compiled EJB interfaces and implementation classes created by the EJB provider.
Regardless of whether the compiled classes are stored in a JAR file or a deployment

directory, they must reside in subdirectories that match their Java package structures.

The EJB provider should aso supply an EJB compliant ej b-j ar. xn file that
describes the bundled EJB(S). The ej b-j ar. xm file and any other required XML
deployment file must reside in atop-level META- | NF subdirectory of the JAR or
deployment directory. The following diagram shows the first stage of packaging the
the EJB and the deployment descriptor files into a deployment directory or JAR file.
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Figure6-2 Packaging the EJB classes and deployment descriptorsinto a
deployment directory

JAR file or deployment directory JARfile or deployment directory
I I " [ EJB home, EJB localhome |
'| EJB home, . ; ' l
'| EJB local : Step 1 : local, remote, bean |
'| home, local, ' Set deployment .
| remote, bean | properties L ebjarxml :
I — :
' L gbjarxml | | . L weblogic-gjb-jar.xml :

: : : L weblogic-cmp-rdbms-jar.xml ||

Asis, thebasic JAR or deployment directory cannot be deployed to WebL ogic Server.
Y ou must first create and configure the WebL ogic-specific deployment descriptor
elementsin the webl ogi c- ej b-j ar. xnl file, and add that file to the depl oyment
directory orej b. j ar file. For moreinformation on creating the depl oyment descriptor
files, see “WebL ogic Server EJB Deployment Files’ on page 6-3.

If you are deploying an entity EJB that uses contai ner-managed persistence, you must
also add the WebL ogic -specific deployment descriptor el ements for the bean’s
persistence type. For WebL ogic Server container-managed persistence (CMP)
services, thefile is generaly named webl ogi c- cnp- rdbns-j ar. xnl . You require
aseparate filefor each bean that uses CMP. If you use athird-party persistence vendor,
thefile type as well asits contents may be different from

webl ogi c- cnp-rdbns-j ar. xm ; refer to your persistence vendor’ s documentation
for details.

If you do not have any of the deployment descriptor files needed for your EJB, you
must manually create one. The best method isto copy an existing file and edit the
settings to conform to the needs of your EJB. Use theinstructionsin “ Specifying and
Editing the EJB Deployment Descriptors’ on page 6-5 to create the files.
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ejb.jar file

You createthe ej b. j ar file with the Java Jar utility (javac). This utility bundlesthe
EJB classes and deployment descriptorsinto asingle Java ARchive (JAR) file that
maintains the directory structure. The ej b-j ar fileisthe unit that you deploy to
WebL ogic Server.

Compiling EJB Classes and Generating EJB
Container Classes

For part of the process of building your deployment unit, you need to compile your
EJB classes, add your deployment descriptorsto the deployment unit, and generate the
container classes used to access the deployment unit.

1. Compilethe EJB classesusingj avac compiler from the command line.

2. Add the appropriate XML deployment descriptor files to the compiled unit using
the guidelinesin “WebL ogic Server EJB Deployment Files’ on page 6-3.

3. Generate the container classes that are used to access the bean using ej bc.

Container classes include both the internal representation of the EJB that
WebL ogic Server uses, aswell asimplementation of the external interfaces
(home, local, and/or remote) that clients use.

The ej bc compiler generates container classes according to the deployment
descriptors you have specified in WebL ogic-specific XML deployment descriptor
files. For example, if you indicate that your EJBswill beusedin acluster, ej bc creates
special cluster-aware classes that will be used for deployment.

You can also use ej be directly from the command line by supplying the required
options and arguments. See “gbc” on page 9-1 for more information.

The following figure shows the container classes added to the deployment unit when
the JAR fileis generated
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Figure6-3 Generating the EJB container classes

JAR file or deployment directory JAR file or deployment directory

. | EJB home, EJB localhome,

| local, remote, bean I :
. . Step 2 : elbHomelmpl.class
I  Generate
ejb-jarxml I E;)ma' ner gjbHomel mpl WL Proxy.class
| ' a5ses .
webl ogic-gjb-jar.xml —
| ! I elbEOImpl.class ]‘I
L weblogic-cmp-rdbms-jar.xml | ; o

. | ejbPSWeblogic CMP_RDBMS.class

. | EJB home, EJB localhome
. | local, remote, bean

gb-jar.xml

weblogic-egjb-jar.xml

L weblogic-cmp-rdbms-jar.xml

Once you have generated the deployment unit, you can designate the file extension as
either aJAR, EAR, or WAR archive.

Loading EJB Classes into WebLogic Server

Classloaders in Weblogic Server are hierarchical. When you start WebL ogic Server,
the Java system class oader is active and is the parent of all subsequent classloaders
that WebL ogic Server creates. When WebL ogic Server deploys an application, it
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automatically creates two new classloaders: one for EJBs and one for Web
applications. The EJB classoader isachild of the Java system classloader and the Web
application classloader is a child of the EJB classloader.

For more information on classoading, see “ Classloader Overview” and “About
Application Classloaders’ in Developing WebLogic Server Applications.

Specifying an ejb-client.jar

WebL ogic Server supportsthe use of ej b-cl i ent.j ar files.

Theej b-client.jar containsthe home and remoteinterfaces, the primary key class
(as applicable), and the files they reference. WebL ogic Server does not add files
referenced in your classpath to ej b- cl i ent . j ar . This enables WebL ogic Server to
add necessary custom classestotheej b-cl i ent . j ar without adding generic classes
such asj ava. | ang. Stri ng.

For example, the Shoppi ngCar t remoteinterface might have amethod that returnsan
I t emclass. Because this remote interface references this class, and it islocated in the
ej b-j ar file, it will beincluded in the client jar.

Y ou configure the creation of anej b-cli ent.jar fileinthebean'sej b-j ar. xm
deployment descriptor file.When you compile the bean with ej bc, WebL ogic Server
createstheej b-client.jar.

To specify anej b-client.jar:

1. Compilethe bean’'s Java classes into a directory, using thej avac compiler from
the command line.

2. Addthe EJB XML deployment descriptor files to the compiled unit using the
guidelinesin “WebL ogic Server EJB Deployment Files’ on page 6-3.

3. Edittheej b-client-jar deployment descriptor inthe bean'sej b-j ar . xn
file, asfollows, to specify support for ej b-client.jar:
<ej b-client-jar>ShoppingCartCient.jar</ejb-client-jar>

4. Generate the container classes that are used to access the bean using

webl ogi c. ej bc and createtheej b-cl i ent . j ar using the following
command:
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$ java webl ogi c. ej bc <Shoppi ngCart.jar>

Container classes include both the internal representation of the EJB that
WebL ogic Server uses, aswell asimplementation of the external interfaces
(home, local, and/or remote) that clients use.

External clientscanincludetheej b- cl i ent . j ar intheir classpath. Web applications
would includetheej b-cl i ent . jar intheir/Ii b directory.

Note: Webl ogic Server classloading behavior varies, depending on whether or not
the client is stand-alone. Stand-alone clients with access to the
ej b-client.jar canloadthe necessary classes over the network. However,
for security reasons, programmatic clients running in a server instance cannot
load classes over the network.

Manifest Class-Path

Use the manifest file to specify that a JAR file can reference another JAR file.
Standalone EJBs cannot use the Manifest Class-Path. It is only supported for
components that are deployed within an EAR file. The clients should reference the
client.jar inthe classpath entry of the manifest file.

To use the manifest file to reference another JAR file:

1. Specify the name of the referenced JAR filein a Class-Path header in the
referencing JAR file's Manifest file.

The referenced JAR file is named using a URL relative to the URL of the
referencing JAR file.

2. Name the manifest file META-INF/MANIFEST.MF in the JAR file

3. The Class-Path entry in the Manifest fileis as follows:
Cl ass-Path: AAyy.jar BByy.jar CCyy.jar.

Note: Theentry isalist of JAR files separated by spaces.

To place the home/remote interfaces for the EJB in the classpath of the calling
component:
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=

Use ej bc to compile the EJB into aJAR file.

Createaclient.jar file. Forinstructionsonusing thecl i ent. j ar, see
“Specifying an gjb-client.jar” on page 6-13.

Placethecl i ent . j ar, along with all the clients of the bean in an EAR.

Reference the EAR in the manifest file.
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CHAPTER

{ Deploying EJBs to
WebLogic Server

The following sections provides instructions for deploying EJBsto WebL ogic Server
at WebL ogic Server startup or on a running WebL ogic Server.

Roles and Responsihilities

Deploying EJBs at WebL ogic Server Startup
Deploying EJBs on a Running WebL ogic Server
Deploying New EJBsinto a Running Environment
Undeploying Deployed EJBs

Updating Deployed EJBs

Deploying Compiled EJB Files

Deploying Uncompiled EJB Files

Roles and Responsibilities

The following sections are written primarily for:

Deployers who configure EJBsto run in the WebL ogic Server container

m  Application assemblers who link multiple EJBs and EJB resources to create

larger Web application systems
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m EJB developers who create and configure new EJB JAR files

Y ou can create, modify, and deploy EJBsin one or moreinstance of WebL ogic Server.
Y ou can set up your EJB deployment, and map EJB references to actual resource
factories, roles, and other EJBs available on a server by editing the XML deployment
descriptor files.

Deploying EJBs at WebLogic Server Startup

To deploy EJBs automatically when WebL ogic Server starts:

1. Follow theinstructionsin to ensure that your deployable EJB JAR file or
deployment directory contains the required WebL ogic Server XML deployment
files.

2. Useatext editor or the EJB Deployment Descriptor Editor in the Administration
Console to edit the XML deployment descriptor elements, as necessary.

3. Follow theinstructionsin “Compiling EJB Classes and Generating EJB
Container Classes’ on page 6-11 to compile implementation classes required for
WebL ogic Server.

Compiling the container places the JAR file in the deployment directory
specified in the deployment descriptors. If you want the EJB to automatically
deploy when WebL ogic Server starts, place the EJB be deployed to the
following directory:

wl server/ confi g/ mydomai n/ appl i cati ons

If your EJB JAR fileislocated in adifferent directory, make sure that you copy
it to this directory if you want to deploy it at startup.

4. Start WebL ogic Server.

When you boot WebL ogic Server, it automatically attempts to deploy the
specified EJB JAR file or deployment directory.

5. Launch the Administration Console.

6. Intheright pane, click EJB Deployments.
A list of the EJB deployments for the server displaysin the right-hand pane.
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Deploying EJBs in Different Applications

When you deploy EJBs with remote calls to each other different applications,
you cannot usecal | - by-r ef er ence to invoke the EJBs. Instead, you use
pass- by- val ue. Components that commonly interact with each other should be
located in the same application wherecal | - by- r ef er ence can be used. By
default, EJB methods called from within the same server pass arguments by
reference. This increases the performance of method invocation because
parameters are not copied. Pass- by- val ue isaways necessary when EJBs are
called remotely (not from within the server).

Deploying EJBs on a Running WebLogic
Server

Although placing the EJB JAR file or deployment directory in the

w server/ confi g/ mydomai n/ appl i cat i ons directory allows the EJB to be
immediately deployed, if you make a change to the deployed EJB, you must redeploy
the EJB for the changes to take effect.

Automatic deployment is provided for situations where rebooting WebL ogic Server is
not feasible and is for development purposes only. Using automatic deployment only
deploysthe updated EJB to the Administration Server and does not deploy the EJB to
any Managed Server on the domain. Using automatic deployment features, you can:

m Deploy anewly developed EJB to a running devel opment system
m Remove a deployed EJB to restrict access to data
m Update adeployed EJB implementation classto fix abug or test a new feature

Whether you deploy or update the EJB from the command line or the Administration
Console, you use the automatic deployment features. The following sections describe
automatic deployment concepts and procedures.
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EJB Deployment Names

When you deploy an EJB JAR file or deployment directory, you specify anamefor the
deployment unit. This nameis a shorthand reference to the EJB deployment that you
can later use to undeploy or update the EJB.

When you deploy an EJB, WebL ogic Server implicitly assignsadeployment namethat
matches the path and filename of the JAR file or deployment directory. Y ou can use
this assigned name to undeploy or update the bean after the server has started.

Note: TheEJB deployment nameremainsactivein WebL ogic Server until the server
isrebooted. Undeploying an EJB does not remove the associated depl oyment
name, because you may later re-use that name to deploy the bean.

Deploying New EJBs into a Running Environment

7-4

To deploy an EJB JAR file or deployment directory that has not been deployed to
WebL ogic Server:

Use the command:

% j ava webl ogi c. depl oy -port port_nunber -host host_nane
depl oy password nane source

where;
m nane isthe string you want to assign to this EJB deployment unit

m sour ce isthefull path and filename of the EJB JAR file you want to deploy, or
the full path of the EJB deployment directory

For example:
% j ava webl ogi c. depl oy -port 7001 -host |ocal host depl oy

webl ogi cpwd CMP_exanpl e
c: \webl ogi c\ nyserver\ unj arr ed\ cont ai ner Managed\
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Deploying Pinned EJBs - Special Step Required

Thereisaknown issue with deploying or redeploying EJBsto asingle server instance
in a cluster—referred to as pinned deployment—if the . j ar file contains contain
uncompiled classes and interfaces.

During deployment, the uncompiled EJB is copied to each server instance in the
cluster, but it iscompiled only on the server instance to which it has been deployed. As
aresult, the server instances in the cluster to which the EJB was not targeted lack the
classes generated during compilation that are necessary to invoke the EJB. When a
client on another server instance tries to invoke the pinned EJB, it fails, and an
Asser ti on error isthrown in the RMI layer.

If you are deploying or redeploying an EJB to asingle server instance in a cluster,
compile the EJB with appc or ej bc before deploying it, , to ensure that the generated
classes copied to all server instances availableto all nodesin the cluster.

Viewing Deployed EJBs

To view deployed EJBs:

m  From the command line;

1. Tolist the EJBsthat are deployed on alocal WebL ogic Server, enter the following:
% j ava webl ogi c. depl oy |ist password

where passwor d isthe password for the WebL ogic Server System account.

2. Tolist deployed EJBs on aremote server, specify the port and host options as
follows:

% j ava webl ogi c. depl oy -port port_nunmber -host host_nane
i st password

m  From the WebL ogic Server Administration Console;
1. Choose EJB from the Deployments node in the left pane of the Console.

2. View alist of deployed EJBs deployed on the server.
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Undeploying Deployed EJBs

Undeploying an EJB effectively prohibits all clients from using the EJB. When you
undeploy the EJB, the specified EJB’ simplementation classisimmediately marked as
unavailableintheserver. WebL ogic Server automatically removestheimplementation
class and propagates an Undepl oynment Except i on to al clientsthat were using the
bean.

Undeployment does not automatically remove the specified EJB’ s public interface
classes. Implementations of the home interface, remote interface, and any support
classes referenced in the public interfaces, remain in the server until all references to
those classes are released. At that point, the public classes may be removed due to
normal Java garbage collection routines.

Similarly, undeploying an EJB does not remove the depl oyment name associated with
theej b. j ar fileor deployment directory. The deployment name remainsin the server
to allow for later updates of the EJB.

Undeploying EJBs

7-6

To undeploy a deployed EJB, use the following steps:
From the command line:
Reference the assigned deployment unit name, asin:

% j ava webl ogi c. depl oy -port 7001 -host |ocal host undepl oy
webl ogi cpwd CMP_exanpl e

From the WebL ogic Server Administration Console:
1. Choose EJB from the Deployments node in the left pane of the Console.
2. Click the EJB you want to undeploy from the list.

3. Choose the Configuration tab from the dialog in the right pane and uncheck the
undeploy box.
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Undeploying an EJB does not remove the EJB deployment name from WebL ogic
Server. The EJB remains undeployed for the duration of the server session, aslong as
you do not change it once it had been undeployed. Y ou cannot re-use the deployment
name with the depl oy argument until you reboot the server. Y ou can re-use the
deployment name to updat e the deployment, as described in the following section.

Updating Deployed EJBs

When you update the contentsof anej b.j ar fileor deployment directory that hasbeen
deployed to WebL ogic Server, those updates are not reflected in WebL ogic Server
until:

m You reboot the server (if the JAR or directory is to be automatically deployed),
or

m  You update the EJB deployment using the WebL ogic ServerAdministration
Console.

Updating an EJB deployment enables an EJB provider to make changesto a deployed
EJB’s implementation classes, recompile, and then “refresh” the implementation
classesin arunning server.

weblogic.deploy update and Targets

In WebL ogic Server 6.1, updating an application on any single server instance to
which it istargeted causesit to be updated on all serversto whichis targeted. For
instance, if an application is targeted to acluster, and you update it on one of the
clustered serversinstances, the application will be updated on all members of cluster.
Similarly, if the application istargeted to a cluster and to a standal one server instance,
updating it on the standal one server instance will result in its update on the cluster, and
viceversa

If you want to be able to update an application or component selectively on asubset of
the server instances to which it is targeted, deploy unique instances to of the
application to different targets.
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The Update Process

When you update the currently-loaded implementation, classes for the EJB are
immediately marked as unavailable in the server, and the EJB’s classloader and
associated classes are removed. At the same time, anew EJB classloader is created,
which loads and maintains the revised EJB implementation classes.

The entire EJB will be reloaded; you cannot redeploy part of the EJB JAR..

When clients next acquire a reference to the EJB, their EJB method calls use the
updated EJB implementation classes.

Note: You can update only the EJB implementation classes, as described in
“Loading EJB Classes into WebL ogic Server” on page 6-12. Y ou cannot
update the EJB’ s public interfaces, or any support classes that are used by the
public interfaces. If you make any changesto the EJB’s public classes and
attempt to update the EJB, WebL ogic Server displays an incompatible class
change error when a client next uses the EJB instance.

Updating the EJB

7-8

To update or redeploy the EJB implementation class, use the following steps:
From the command line:
Use the updat e argument and specify the active EJB deployment name:

% j ava webl ogi c. depl oy -port 7001 -host |ocal host update
webl ogi cpwd CMP_exanpl e

From the WebL ogic Server Administration Console:
1. Choose EJB from the Deployments node in the left pane of the Console.
2. Click the EJB you want to update from the list.

3. Choose the Configuration tab from the dialog in the right pane and update the
EJB by checking the deployed box.

Y ou can update only the EJB implementation class, not the public interfaces or public
support classes
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Deploying Compiled EJB Files

To create compiled EJB 2.0 JAR or EAR files:
1. Compileyour EJB classes and interfaces using j avac.
2. Package the EJB classes and interfacesinto avalid JAR or EAR file.

3. Usethewebl ogi c. ej bc compiler on the JAR file to generate WebL ogic Server
container classes. For instructions on using gjbc, see “ejbc” on page 9-1.

To create compile EJBs from previous versions of WebL ogic Server:

1. Runwebl ogi c. ej bc against theej b. j ar fileto generate EJB 2.0
container-classes.

2. Copy thecompiled ej b. j ar filesinto
w server/ confi g/ mydomai n/ appl i cati ons.

If you change the contents of acompiled ej b. j ar fileinappl i cati ons (by
repackaging, recompiling, or copying over the existing ej b. j ar ), WebLogic Server
automatically attempts to redeploy theej b. j ar file using the automatic deployment
feature.

Note: Because the automatic redeployment feature uses dynamic deployment,
WebL ogic Server can only redeploy an EJB’s implementation classes. You
cannot redeploy an EJB’s public interfaces.

Deploying Uncompiled EJB Files

The WebL ogic Server container also enables you to automatically deploy JAR files
that contain uncompiled EJB classes and interfaces. An uncompiled EJB file has the
same structure as a compiled file, with the following exceptions:

®m You do not have to compile individual classfiles and interfaces.
m  You do not have to use webl ogi c. ej bc on the packaged JAR file to generate

WebL ogic Server container classes.
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7-10

The.javaor. cl ass filesinthe JAR file must still be packaged in subdirectories that
match their Java package hierarchy. Also, aswithal ej b. j ar files, you must include
the appropriate XML deployment filesin atop-level META- | NF directory.

After you package the uncompiled classes, simply copy the JAR into the

w server\ confi g\ nydomai n\ appl i cati ons directory. If necessary, WebL ogic
Server automatically runsj avac (or acompiler you specify) to compilethe. j ava
files, and runswebl ogi c. ej bc to generate container classes. The compiled classesare
copied into anew JAR fileinwl ser ver/ confi g/ mydomai n/ appl i cati ons, and
deployed to the EJB container.

Should you ever modify an uncompiled gjbc . j ar intheappl i cati ons directory
(either by repackaging or copying over the JAR file), WebL ogic Server automatically
recompiles and redeploys the JAR using the same steps.

Note: Because the automatic redeployment feature uses dynamic deployment,
WebL ogic Server can only redeploy an EJB’simplementation classes. Y ou
cannot redeploy an EJB’ s public interfaces.
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Configuring Security In
EJBS

Y ou can secure EJBs by restricting accessto them. To restrict accessto specified EJBs,
apply security constraints to them.

Configuring Security Constraints

To figure security constraints, follow these steps:

1. Follow thedirectionsin
webl ogi c\ exanpl es\ ej b\ basi c\ cont ai ner Managed\ i ndex. ht m to set
your environment.

2. Add thefollowing to the bottom of the session stanza for the bean, after
<transaction-type>:

<security-role-ref>
<r ol e- nanme>admi n</rol e- nane>
<rol e-1ink<adm n</rol e-1ink>
</security-rol e-ref>

3. Addthefollowing to your ej b-j ar. xm at the top of the
<assenbl y- descr i pt or > stanzato specify which roles have accessto your EJB
methods:

<security-rol e>
<descri pti on></descri pti on>

<r ol e- nane>admi n</r ol e- nane>
</security-rol e>
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Configuring Security in EJBs

8-12

<met hod- per m ssi on>
<r ol e- name>admi n</ r ol e- name>
<met hod>
<ej b- name>cont ai ner Managed</ ej b- nane>
<met hod- nanme>* </ met hod- name>
</ met hod>
</ met hod- per ni ssi on>

4. Add thefollowing to your webl ogi c- ej b-j ar. xnl at the end of the
webl ogi c- ej b-j ar stanzato map the role name to specific users and groupsin
your security realm:

<security-rol e-assi gnnent >
<r ol e- nane>admi n</rol e- nane>
<pri nci pal - name>Account i ng Manager s</ pri nci pal - name>
<pri nci pal - name>HR Manager s</ pri nci pal - name>
<pri nci pal - nanme>syst enx/ pri nci pal - name>
</ security-rol e-assi gnnent >

Note: Note that principals can be either users or groups in your security realm.
5. Usethe build script to rebuild the bean.

Note: If something concerning EJBswasfixedinaservice pack, you will need to add
the service pack jar file to the front of the classpath in the build script in order
to take advantage of the fix.

6. Modify thed i ent . j ava to use user and credential when programming the
I nitial Context.

7. Runthe client by invoking this command:

java exanpl es. ej b. basi c. cont ai ner Managed. Cl i ent
"t3://WebLogi cURL: Port" user password

Parameters are optional, but if any are supplied, they are interpreted in this
order:

a url - URL such as "t3://localhost: 7001" of Server user
b. user - User name, default null

¢. password - User password, default null accountID - String Account ID to test,
default "10020"
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9

ejbc

WebLogic Server EJB
Utilities

The following sections provide a complete reference to the utilities and support files
supplied with WebL ogic Server EJBs:

m  gbc (webl ogi c. ej bc)
m DDConverter (webl ogi c. ej b. uti | s. DDConverter)

m deploy (webl ogi c. depl oy)

Usethewebl ogi c. ej bc command-lineutility for generate and compiling EJB 2.0 and
1.1 container classes. If you compile JAR filesfor deployment into the EJB container,
you must use webl ogi c. ej bc to generate the container classes.

The WebL ogic Server command line utility, webl ogi c. ej bc does the following:

m Placesthe EJB classes, interfaces, and XML deployment descriptor filesin a
specified JAR file.

m Checksall EJB classes and interfaces for compliance with the EJB specification.
m  Generates WebL ogic Server container classes for the EJBs.

m  Runs each EJB container class through the RMI compiler to create client-side
dynamic proxies and server-side byte code.
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If you specify an output JAR file, ej bc places all generated files into the JAR file.

By default, ej bc usesj avac asacompiler. For faster performance, specify adifferent
compiler (such as Symantec’s sj ) using the - conpi | er flag.

Note: Youmay encounter problems deploying EJBsif thereisamismatched version
problem with webl ogi c. ej bc. When you start WebL ogic Server it checks
which version of webl ogi c. ej bc was used to compile the container classes.
If the version of webl ogi c. ej bc used to compilethe classesis different from
the version you are currently running the EJB will not deploy. To avoid this
problem, make sure that you do not put unnecessary classesin your class path.

ejbc Syntax

$ java webl ogic.ejbc [options] <source jar file>

<target directory or jar file>

Note: If you output to a JAR file, the output JAR name must be different from the
input JAR name.

ejbc Arguments

The following table lists thewebl ogi c. ej bc arguments:

Argument Description

<source jar Specifies the JAR file containing the compiled EJB classes,
file> interfaces, and XML deployment files.

<t ar get Specifiesthe destination JAR file or deployment directory in which
directory or jar ejbc placesthe output JAR. If you specify an output JAR file,
file> ej bc placesthe original EJB classes, interfaces, and XML

deployment filesin the JAR, as well as the new container classes
that ej bc generates.

9-2 Programming WebL ogic Enterprise JavaBeans



ejbc

ejbc Options

The following table lists the webl ogi c. ej bc command-line options:

Option
-hel p
-version

- di spat chPol i cy
<queueNanme>

-idl

-idl Overwite
-idl Verbose

-idlDirectory <dir>

- keepgener at ed

-conpi | er <conpil er
name>

-norm

-cl asspath <pat h>

Description
Printsalist of al options available for the compiler.
Printsej bc version information.

Specifies a configured execute queue that the EJB should use
for obtaining execute threads in WebL ogic Server. See Using
Execute Queues to Control Thread Usage for more
information.

Generates CORBA Interface Definition Language for remote
interfaces.

Specifies the heap size for webl ogi c. ej bc. Useasfollows:
j ava webl ogic.ejbc -J-mx256m i nput.jar
output.jar

Overwrites existing IDL files.

Displays verbose information while generating IDL.

Specifies the directory where ej bc creates IDL files. By
default, ej bc usesthe current directory.

Savestheintermediate Javafiles generated during compilation.
Sets the compiler for ej bc to use.

Passed through to Symantec's java compiler, sj , to stop
generation of RMI stubs. Otherwise sj createsits own RMI

stubs, which are unnecessary for the EJB.

Sets a CLASSPATH used during compilation. This overrides
the system or shell CLASSPATH.
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ejbc Examples

The following example usesthe j avac compiler against an input JAR filein
c:\w server\sanpl es\ exanpl es\ ej b\ basi ¢\ cont ai ner Managed\ bui | d. The
output JAR fileisplaced inc: \ wl server\ confi g\ exanpl es\ appl i cati ons.

$ java webl ogic.ejbc -conpiler javac

c:\w server\ sanpl es\ exanpl es\ ej b\ basi c\ cont ai ner Managed\ bui | d\ st d
_ej b_basi c_cont ai ner Managed. j ar

c:\w server\confi g\ exanpl es\ ej b_basi c_cont ai ner Managed. j ar

The following example checks a JAR file for compliance with the EJB 1.1
specification and generates WebL ogic Server container classes, but does not generate
RMI stubs:

$ java webl ogic. ej bc -norm
c:\w server\ sanpl es\ exanpl es\ ej b\ basi c\ cont ai ner Managed\ bui | d\ st d
_ej b_basi c_cont ai ner Managed. j ar

DDConverter

9-4

The DDConver t er isacommand line utility that converts earlier versions EJB
deployment descriptorsinto EJB deployment descriptors that conform to the

WebL ogic Server 6.x version. The WebL ogic Server EJB container supports both the
EJB 1.1 and EJB 2.0 specificationsincluding the EJB 1.1 and EJB 2.0 document type
definitions (DTD). Each WebL ogic Server EJB deployment includes standard
deployment descriptorsin the following files:

m ejb-jar.xn

This XML file contains the Sun Microsoft-specific EJB deployment descriptors.
® webl ogi c-ej b-jar-.xn

This XML file contains the WebL ogic-specific EJB deployment descriptors.
® webl ogi c- cnp-rdbns-jar. xm

This XML file contains the WebL ogic-specific container-managed persistence
(CMP) deployment descriptors.
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Conversion Options Available with DDConverter

The DDConver t er command line utility includes the following conversion options:
m Converting beans from earlier versions of WebL ogic Server (WLYS).

m Converting CMP and non-CMP beans from earlier version of the EJB
specification.

The following table lists the various conversion options for the DDconverter:

Conversion Optionsfor the DDConverter Utility

WLS EJB non-CMP EJB CMP
From To From To From To
WLS4.5 - WLS6.x See Note 1 EJB CMP1.0- EZBCMP1.1
See Note 2

WLS45 - WLS6x EB1L1L1 - EB20 EJB CMP1.0- EIBCMP2.0

WLS5x - WLS6x EB11 - EB 20 See Note 3

Note 1: Converting non-CMP EJB 1.0 beansto non-CMP EJB 1.1 beansis not
necessary because the EJB 1.1 non-CM P deployment descriptors are the same
as the EJB 2.0 non-CMP deployment descriptors.

Note 2: Usethe DDConverter command lineoption - EJBVer for converting EJB CMP
1.0toEJB CMP1.1. See“DDConverter Options’ on page 9-7 for adescription
of this option.

Note 3: Even thought WLS 5.x CMP 1.1 beansand WLS 6.x CMP 1.1 beans are
different, WLS 5.1 CMP 1.1 beans can run in WebL ogic Server 6.x without
any changes to the source code.

Y ou should always recompile the beans after you use the DDConverter. We
recommend that you usewebl ogi c. ej bc and then deploy the new generated JAR file.
Recompiling the bean makes sure that the code is compliant with the EJB
Specifications and saves you time because you can skip the recompile process during
server startup.
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m  When converting WLS 4.5 EJB 1.0 beansto WL S 6.x EJB 1.1 beans, the input
to DDConvert er isthe WebLogic 4.5 deployment descriptor text. The output isa
JAR file that only includes the WebL ogic 6.x deployment descriptors. Run
webl ogi c- ej bc to seeif you need to make any additional changes to the source
code following the stepsin “Using DDConverter to Convert EJBS’ on page 9-6.
See thefirst row in the Conversion Options for the DDConverter Utility table.

m  When converting WLS 4.5 EJB 1.1 beansto WLS 6.x EJB 2.0 beans, the input
to DDConver t er isthe WebL ogic Server 4.5 deployment descriptor text. The
output isa JAR file that only includes the WebL ogic 6.x deployment descriptors.
Run webl ogi c- ej bc to seeif you need to make any additional changesto the
source code, follow the stepsin “Using DDConverter to Convert EJBS’ on page
9-6. See the second row in the Conversion Options for the DDConverter Utility
table.

m  You can deploy WLS5.x EJB 1.1 beansto WLS 6.x without any making
changes to the source code because WL S 6.x is backward compatible. WLS 6.x
detects, recompiles, and then deploys beans from previous versions of WLS.
However, we recommend that you use the DDConverter to upgrade the WL S 5.x
EJB 1.1 beansto WLS 6.x EJB 2.0 beans.

When converting WLS 5.x EJB 1.1 beansto WL S 6.x EJB 2.0 beans, the input
to DDConvert er isthe WebLogic 5.1 JAR file. Thisfile contains the
deployment descriptor files and class files. The output goesto a JAR file that
includes the WebL ogic 6.0 deployment descriptor files and all necessary class
files. See the third row in the Conversion Options for the DDConverter Utility
table.

You can convert non-CM P beans to EJB 2.0 beans with little or no changes to
the source code. To do this, run weblogic.ejbc on the out put . j ar file and then
deploy the generated JAR file. With CMP beans, you must make changes to the
source code using the stepsin “Using DDConverter to Convert EJBS’ on page
9-6.

Using DDConverter to Convert EJBs

To convert earlier versions of EJBsfor use in WebL ogic Server:

1. Input the EJB’s deployment descriptor file into the DDConver t er using the
command line format shown in “DDConverter Syntax” on page 9-7.
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The output isa JAR file.
2. Extract the XML deployment descriptors from the JAR file.
3. Modify the source code according to the JavaSoft EJB Specification.

4. Compile the modified javafile with the extracted XML deployment descriptors,
using webl ogi c. ej bc to create aJAR file.

5. Deploy the JAR file.

DDConverter Syntax

$ java webl ogi c. ej b20. utils. DDConverter [options] filel [file2...]

DDConverter Arguments

DDConvert er takestheargumentfilel [file2...], wherefileisone of the
following:

m A text file containing EJB 1.0-compliant deployment descriptors.
m A JARfile containing EJB 1.1 compliant deployment descriptors.

DDConvert er usesthe beanHomeName property of EJBsin the text deployment
descriptor to define new ej b- name elementsin theresultant ej b-j ar. xni file.

DDConverter Options

The following table lists the DDConverter command-line options:

Option Description
-d destDir Specifies the destination directory for the output of
the JAR files.

Thisisarequired option.
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-c jar name SpecifiesaJAR filein which you combine all beans
in the sourcefiles.

-EJBVer output EJB Specifiesthe output EJB version number, such as2.0
version or 1.1. The default is 2.0.
-log log file Specifiesafileinto which thelog information can be

placed instead of theddconverter. | og.

-ver boselLog Specifiesthat extrainformation on the conversion be
placed intheddconverter. | og.

-hel p Printsalist of al options available for the
DDConver t er utility.

DDConverter Examples

The following example convertsaWLS 5.x EJB 1.1 bean intoaWLS 6.x EJB 2.0
bean.

The JAR fileiscreated inthe dest Di r  subdirectory:
$ java webl ogic.ejb20.utils. DDConverter -d destDir Enployee.jar
Where the Enpl oyee beanisaWLS5.x EJB 1.1 JAR file.

deploy

Thewebl ogi c. depl oy command-lineutility isused to deploy an EJB-compliant JAR
file, the JAR s EJBs to arunning instance of WebL ogic Server.

deploy Syntax

$ java webl ogi c. depl oy [options] [list]|depl oy| undepl oy| updat e]
password {name} {source}
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deploy Arguments

The following table lists the weblogic.deploy command line arguments:

Argument Description

l'ist Listsal EJB deployment units in the specified
WebL ogic Server.

depl oy Deploys an EJB JAR to the specified server.

del ete Deletes an EJB deployment unit.

undepl oy Removes an existing EJB deployment unit from the

specified server.

updat e Redeploys an EJB deployment unit.

Note:  Updating an application or component on
any single server instancetowhichitis
targeted causes it to be updated on all
serverstowhichis targeted. For instance, if
an application is targeted to a cluster, and
you updateit on one of the clustered servers
instances, the application will beupdated on
all members of cluster. Similarly, if the
application istargeted to acluster and to a
standalone server instance, updating it on
the standalone server instance will result in
its update on the cluster, and vice versa.

password Specifies the system password for the WebL ogic
Server.
{nane} | dentifies the name of the EJB deployment unit. This

name can be specified at deployment time, either
with thedepl oy or consol e utilities.

{sour ce} Specifies the exact location of the EIJB JAR file, or
the path to the top level of an EJB deployment
directory.
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deploy Options

9-10

The following table lists the webl ogic.deploy command line options:

Option

-hel p

-version

-port <port>

-host <host>

-user

- debug

Description

Printsalist of al options available for the depl oy
utility.

Prints the version of the utility.

Specifiesthe port number of the WebL ogic Server to
use for deploying the JAR file. If you do not specify
this option, the depl oy utility attempts to connect
using port number 7001.

Specifies the host name of the WebL ogic Server to
use for deploying the JAR file. If you do not specify
this option, the depl oy utility attempts to connect
using host namel ocal host .

Specifies the system username of the WebLogic
Server to be used to deploy the JAR file. If you do not
specify this option, depl oy attempts to make a
connection using the systemusernamesyst em You
usethewebl ogi c. syst em user property to
define the system username.

Prints detailed debugging information during the
deployment process.
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10 weblogic-ejb-jar.xml
Document Type
Definitions

The following sections describe the EJB 5.1 and EJB 6.0 deployment descriptor
elements found in the webl ogi c- ej b-j ar. xm file, the weblogic-specific XML

document type definitions (DTD) file. Use these definitions to create the
WebL ogic-specific webl ogi c- ej b-j ar. xnl filethat is part of your EJB deployment.

Note: Use the 6.0 deployment descriptors with the 6.x version of WebL ogic Server.

EJB Deployment Descriptors

DOCTY PE Header Information

Changed EJB Deployment Elementsin WebL ogic Server 6.1
6.0 webl ogic-gjb-jar.xml Deployment Descriptor File Structure
6.0 weblogic-ejb-jar.xml Deployment Descriptor Elements

5.1 weblogic-gjb-jar.xml Deployment Descriptor File Structure

5.1 weblogic-gjb-jar.xml Deployment Descriptor File Structure
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EJB Deployment Descriptors

The EJB deployment descriptors contain structural and application assembly
information for an enterprise bean. Y ou specify thisinformation by specifying values
for the deployment descriptorsin three EJB XML DTD files. Thesefiles are:

m ejb-jar.xm
® webl ogi c-ej b-jar.xm
® webl ogi c- cnp-rdbns-j ar. xm

Y ou package these three XML files with the EJB and other classes into a deployable
EJB component, usually aJAR file, called ej b. j ar .

Theej b-jar. xm fileisbased on the deployment descriptors found in Sun
Microsystems'sej b. j ar. xnl file. The other two XML files are weblogic-specific
filesthat are based on the deployment descriptors found inwebl ogi c- ej b-j ar. xml
and webl ogi c- cnp-rdbms-j ar. xmi .

DOCTYPE Header Information

When you edit or create XML deployment files, it is critical to include the correct
DOCTYPE header for the deployment file. In particular, using an incorrect PUBLI C
element within the DOCTYPE header can result in parser errorsthat may be difficult to
diagnose.

The correct text for the PUBLI C elements for the WebL ogic Server-specific
webl ogi c-ej b-j ar. xm fileare asfollows.

XML File

PUBLIC Element String

webl ogi c-ej b-j ar. xni ‘-//BEA Systens, Inc.//DTD WbLogic 6.0.0 EJB//EN

“http://ww. bea. conf servers/w s600/ dt d/ webl ogi c- ej b-j
ar.dtd'
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XML File PUBLIC Element String
webl ogi c-ej b-jar. xm ‘-//BEA Systens, Inc.//DID WhbLogic 5.1.0 EIJB//EN
“http://ww. bea. conlf servers/w s510/ dt d/ webl ogi c-ej b-j
ar.dtd’
The correct text for the PUBLI C elements for the Sun Microsystem-specific
ej b-jar.xm fileareasfollows.
XML File PUBLIC Element String
ej b-jar.xm ‘-//Sun M crosystens, Inc.//DID Enterprise JavaBeans
2.0//EN
ej b-jar. xm ‘-//Sun M crosystens, Inc.//DTD Enterprise JavaBeans

1.1/ /EN
“http://ww.java. sun. conmlj2ee/dtds/ejb-jar_1_1.dtd’

SAXExcept i on:

For example, the entire DOCTYPE header for awebl ogi c- ej b-j ar. xm fileisas
follows:

<! DOCTYPE webl ogi c-ej b-jar PUBLIC
'-//BEA Systens, Inc.//DTD WblLogic 6.0.0 EJB//EN
"http://ww. bea. conf servers/w s600/ dt d/ webl ogi c-ej b-j ar. dtd' >

XML fileswith incorrect header information may yield error messages similar to the
following, when used with a utility that parsesthe XML (such asej bc):

Thi s docunent may not have the identifier ‘“identifier_nane’

i dentifier_nane generaly includes the invalid text from the PUBLI C element.

Document Type Definitions (DTDs) for Validation

The contents and arrangement of elementsin your XML files must conform to the
Document Type Definition (DTD) for each file you use. WebL ogic Server ignoresthe
DTDs embedded within the DOCTYPE header of XML deployment files, and instead
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uses the DTD locations that were installed along with the server. However, the
DOCTYPE header information must include avalid URL syntax in order to avoid parser
errors.

Note: Most browsers do not display the contents of files having the .dt d extension.

Toview the DTD file contentsin your browser, save the links astext filesand
view them with a text editor.

weblogic-ejb-jar.xmi

ejb-jar.xml

The following links provide the new public DTD locations for the
webl ogi c- ej b-jar. xm deployment files used with the WebL ogic Server:

For webl ogi c-ej b-jar.xm 6.0DTD:

http://ww. bea. coni servers/w s600/ dt d/ webl ogi c-ej b-jar.dtd
containsthe DTD used for creating webl ogi c- ej b-j ar. xni , which defines
EJB properties used for deployment to WebL ogic Server.

For webl ogi c-ej b-jar.xm 5.1DTD:

webl ogi c- ej b-jar.dtd containsthe DTD used for creating

webl ogi c- ej b-j ar. xm , which defines EJB properties used for deployment to
WebL ogic Server. Thisfileislocated at

http: //www.bea.convserver s/'wl s510/dtd/webl ogi c-€j b-jar.dtd

The following links provide the public DTD locations for the ej b-j ar . xm
deployment files used with WebL ogic Server:

m Forejb-jar.xm 2.0DTD:

http://ww. java. sun. conidt d/ ej b-jar_2_0.dtd containsthe DTD for
the standard ej b-j ar. xm deployment file, required for all EJBs. ThisDTD is
maintained as part of the JavaSoft EJB 2.0 specification; refer to the JavaSoft
specification for information about the elementsused inej b-j ar . dt d.

Forejb-jar.xm 1.1DTD:

ej b-jar.dtd containsthe DTD for the standard ej b-j ar. xn deployment
file, required for all EJBs. ThisDTD is maintained as part of the JavaSoft EJB
1.1 specification; refer to the JavaSoft specification for information about the
elementsusedinej b-j ar. dt d.
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Changed EJB Deployment Elements in WebLogic Server 6.1

Note: Refer to the appropriate JavaSoft EJB specification for a description of the
ej b-jar.xm deployment descriptors.

Changed EJB Deployment Elements in
WebLogic Server 6.1

These changes were made to webl ogi c- ej b-j ar. xnl in WebL ogic Server 6.1:

m “cache-type’ on page 10-11 was added.

“gjb-local-reference-description” on page 10-22 was added.

“invalidation-target” on page 10-36 was added.

“jms-client-id” on page 10-39 was added.

“jms-polling-interval-seconds’ on page 10-40 was added.

6.0 weblogic-ejb-jar.xml Deployment
Descriptor File Structure

The WebL ogic Server 6.0 webl ogi c- ej b-j ar. xm deployment descriptor file
describesthe elementsthat are unique to WebL ogic Server. Although you can use both
versions of the deployment descriptorsin the EJB container, the WebL ogic Server 6.0
version of webl ogi c- ej b-j ar. xm isdifferent from the version shipped with

WebL ogic Server Version 5.1.

The WebL ogic Serve 6.0 webl ogi c- ej b-j ar. xml includes elements for enabling
stateful session EJB replication, configuring entity EJB locking behavior, and
assigning JM S Queue and Topic names for message-driven beans.

Thetop level elementsin the WebLogic Server 6.0 webl ogi c-ej b-j ar. xnl areas
follows:
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m description

® webl ogi c-version

® webl ogi c-enterprise-bean

ej b- name

entity-descriptor | statel ess-session-descriptor |
stat eful -sessi on-descri ptor | nessage-driven-descriptor

transacti on-descri ptor
ref erence-descri ptor
enabl e-cal | - by-reference

j ndi - nane

B security-rol e-assignnent

B transaction-isolation

6.0 weblogic-ejb-jar.xml Deployment
Descriptor Elements

m “alow-concurrent-calls’ on page 10-10

m “cache-type” on page 10-11

m “concurrency-strategy” on page 10-13

m “connection-factory-jndi-name” on page 10-12

m “db-is-shared”’ on page 10-15

m “delay-updates-until-end-of-tx” on page 10-16

m “description” on page 10-17

m “destination-jndi-name” on page 10-18

m  “gb-local-reference-description” on page 10-22

m “gb-name’ on page 10-19
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“gjb-reference-description” on page 10-20
“gb-ref-name” on page 10-21
“enable-call-by-reference” on page 10-23
“entity-cache” on page 10-24
“entity-clustering” on page 10-25
“entity-descriptor” on page 10-26
“finders-load-bean” on page 10-27
“home-call-router-class-name” on page 10-28
“home-is-clusterable” on page 10-30
“home-load-algorithm” on page 10-31
“idle-timeout-seconds’ on page 10-33
“initial-beans-in-free-pool” on page 10-34
“initial-context-factory” on page 10-35
“invalidation-target” on page 10-36
“is-modified-method-name” on page 10-37
“isolation-level” on page 10-38
“jms-client-id” on page 10-39
“jms-polling-interval-seconds’ on page 10-40
“jndi-name” on page 10-41

“lifecycle” on page 10-43
“max-beans-in-cache” on page 10-44
“max-beans-in-free-pool” on page 10-45
“message-driven-descriptor” on page 10-46
“method” on page 10-47

“method-intf” on page 10-48
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m “method-name” on page 10-49

m  “method-param” on page 10-50

® “method-params’ on page 10-51

m “passivation-strategy” on page 10-52

m “persistence’ on page 10-53

m “persistence-type’ on page 10-54

m “persistence-use” on page 10-55

m  “persistent-store-dir” on page 10-56

m “pool” on page 10-57

m  “provider-url” on page 10-59

m “read-timeout-seconds’ on page 10-60

m “reference-descriptor” on page 10-61

m “replication-type”’ on page 10-62

m “res-env-ref-name” on page 10-63

m “res-ref-name’ on page 10-64

m  “resource-description” on page 10-65

m  “resource-env-description” on page 10-66
m “role-name’ on page 10-67

m  “run-as-identity-principal” on page 10-67
m  “security-role-assignment” on page 10-69
m “stateful-session-cache” on page 10-70

m “stateful-session-clustering” on page 10-71
m “stateful-session-descriptor” on page 10-72
m “stateless-bean-call-router-class-name” on page 10-73

m “stateless-bean-is-clusterable” on page 10-74
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“ statel ess-bean-load-algorithm” on page 10-75
“ statel ess-bean-methods-are-idempotent” on page 10-76
“statel ess-clustering” on page 10-77

“ statel ess-session-descriptor” on page 10-78
“transaction-descriptor” on page 10-79
“transaction-isolation” on page 10-80
“trans-timeout-seconds’ on page 10-81
“type-identifier” on page 10-82

“type-storage” on page 10-83

“type-version” on page 10-84
“weblogic-gjb-jar” on page 10-85

“webl ogic-enterprise-bean” on page 10-85
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allow-concurrent-calls

Range of values: true | false

Default value: fal se

Requirements: Requires the server to throw a Renot eExcept i on when a stateful session bean
instanceis currently handling amethod call and another (concurrent) method call arrives
on the server.

Parent elements: webl ogi c-ent erpri se-bean

st at ef ul - sessi on-descri ptor

Function

Theal | owconcurrent-cal | s element specifies whether a stateful session bean
instance allows concurrent method calls. By default, al | ows- concurrent-cal | s is
f al se. However, when thisvalueis set tot r ue, the EJB container blocks the
concurrent method call and allowsit to proceed when the previous call has completed.

Example

See “ stateful -session-descriptor” on page 10-72.
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cache-type

cache-type

Range of values: NRU | LRU

Default value: NRU

Requirements:

Parent elements: webl ogi c-ent erpri se-bean
st at ef ul - sessi on-cache

Function

The cache-t ype element specifies the order in which EJBs are removed from the
cache. Thevalues are:

m Least recently used (LRU)
m  Not recently used (NRU)

Example

The following example shows the structure of the cache- t ype element.
<st at ef ul - sessi on- cache>
<cache-type>NRU</ cache-type>

</ st at ef ul - sessi on-cache>
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connection-factory-jndi-name

Range of values: val i d name

Default value: webl ogi c. j ns. MessageDri venBeanConnect i onFactory inconfi g. xm

Requirements: Requires the server to throw a Renot eExcept i on when a stateful session bean
instanceis currently handling amethod call and another (concurrent) method call arrives
on the server.

Parent elements: webl ogi c-ent erpri se-bean

nmessage-dri ven-descri ptor

Function

Theconnecti on-f act ory-j ndi - name element specifiesthe INDI name of the IMS
Connection Factory that the message-driven bean should look up to create its queues
and topics. If this element is not specified, the default is the

webl ogi c. j ns. MessageDri venBeanConnect i onFact ory inconfi g. xm .

Example

<message-driven-descri ptor>
<connection-factory-jndi - name>webl ogi c. j ms. MessageDri venBean
Connecti onFact ory</ connecti on-factory-j ndi - nane>
</ message-driven-descri ptor>
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concurrency-strategy

Range of values:

Excl usive | Database | ReadOnly

Default value:

Dat abase

Requirements:

Optiona element. Valid only for entity EJBs.

Parent elements:

webl ogi c-ent erpri se-bean,
entity-descriptor,
entity-cache

Function

The concur rency- strat egy element specifies how the container should manage
concurrent access to an entity bean. Set this element to one of three values:

Excl usi ve causes WebL ogic Server to place an exclusive lock on cached entity
EJB instances when the bean is associated with a transaction. Other requests for
the EJB instance block until the transaction completes. This option was the
default locking behavior for WebL ogic Server versions 3.1 through 5.1.

Dat abase causes WebL ogic Server to defer locking requests for an entity EJB to
the underlying datastore. With the Dat abase concurrency strategy, WebL ogic
Server does hot cache the intermediate results of entity EJBsinvolvedin a
transaction. Thisis the current default option.

ReadOnl y designates an entity EJB that is never modified. WebL ogic Server
callsej bLoad() for ReadOnl y beans based onther ead- t i neout - seconds
parameter.

See"Locking Services for Entity EJBS’ on page 4-37 for more information on the
Excl usi ve and Dat abase locking behaviors. See” Read-Only Multicast Invalidation”
on page 4-17 for more information about r ead- onl y entity EJBs.
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Example

The following entry identifies the Account Bean class as aread-only entity EJB:
<webl ogi c-ent erpri se- bean>

<ej b- name>Account Bean</ ej b- nane>

<entity-descriptor>

<entity-cache>

<concurrency-strat egy>ReadOnl y</ concurrency-strat egy>
</entity-cache>
</entity-descriptor>

</ webl ogi c-ent erpri se-bean>
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db-is-shared

db-is-shared

Range of values: true | false

Default value: true

Requirements: Optiona element. Valid only for entity EJBs.
Parent elements: webl ogi c-ent erpri se-bean,

entity-descriptor,
persi stence

Function

Thedb- i s- shar ed element applies only to entity beans. Whenitissettot rue,
WebL ogic Server assumes that EJB data can be modified between transactions and
reloads the data at the beginning of each transaction. When set to f al se, WebLogic
Server assumes that it has exclusive access to the EJB datain the persistent store. See
“Using db-is-shared to Limit Callsto ejbLoad()” on page 4-12 for more information.

Example

See “persistence” on page 10-53.
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delay-updates-until-end-of-tx

Range of values:

true | false

Default value:

true

Requirements:

Optional element. Valid only for entity EJBs.

Parent elements:

webl ogi c-enterpri se-bean,
entity-descriptor,
persi stence

Function

Example

Set the del ay- updat es-unti | -end-of -t x element tot r ue (the default) to update
the persistent store of all beansin atransaction at the completion of the transaction.
This setting generally improves performance by avoiding unnecessary updates.
However, it does not preserve the ordering of database updates within a database
transaction.

If your datastore uses an isolation level of TRANSACTI ON_READ_UNCOVMM TTED, you
may want to alow other database usersto view the intermediate results of in-progress
transactions. Inthiscase, set del ay- updat es- unti | - end- of - t x tof al se toupdate
the bean's persistent store at the conclusion of each method invoke. See* ejbL oad() and
gjbStore() Behavior for Entity EJBS” on page 4-12 for more information.

Note: Setting del ay- updat es- unti | - end- of - t x to false does not cause database
updatesto be “committed” to the database after each method invoke; they are
only sent to the database. Updates are committed or rolled back in the database
only at the conclusion of the transaction.

The following example shows adel ay- updat es- unti | - end- of - t x Stanza.

<entity-descriptor>
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description

<per si stence>

<del ay- updat es-unti | - end- of -t x>f al se</ del ay- updat es-unti | - end- of -
t x>
</ persi st ence>

</entity-descriptor>

description

Range of values: n‘a
Default value: n/a
Requirements: n‘a
Parent elements: webl ogi c-ej b-j ar
transaction-isol ation
nmet hod
Function

Thedescri pti on element isused to provide text that describes the parent element.

Example

The following examples specifiesthe descri pt i on element.
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destination-jndi-name

Range of values: Valid JNDI name

Default value: n/a

Requirements: Required innmessage- dri ven- descri ptor.
Parent elements: webl ogi c-ent erpri se-bean

nessage-dri ven-descri ptor

Function

The desti nati on-j ndi - namme element specifies the INDI name used to associate a
message-driven bean with an actual IM S Queue or Topic deployed inthein WebL ogic
Server INDI tree.

Example

See “message-driven-descriptor” on page 10-46.
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ejb-name

Range of values: Name of an EJB defined inej b-j ar . xni
Default value: n‘a
Requirements: Required element in method stanza. The name must conform to the lexical rulesfor an
NMTOKEN.
Parent elements: webl ogi c-ent erpri se-bean
net hod
Function

ej b- name specifies the name of an EJB to which WebL ogic Server appliesisolation
level properties. Thisnameis assigned by the ej b-j ar file's deployment descriptor.
The name must be unique among the names of the enterprise beansin the same

ej b. j ar file. The enterprise bean code does not depend on the name; therefore the
name can be changed during the application-assembly process without breaking the
enterprise bean’ s function. There is no built-in relationship between the ej b- nane in
the deployment descriptor and the INDI name that the deployer will assign to the
enterprise bean’s home.

Example

See “method” on page 10-47.
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ejb-reference-description

Range of values: n‘a (XML stanza)
Default value: n/a (XML stanza)
Requirements: Optional element.
Parent elements: webl ogi c-ent erpri se-bean

ref erence-descri ptor

Function

Theej b-ref erence- descri pti on element mapsthe INDI namein the WebL ogic
Server of an EJB that isreferenced by the beaninthe ej b- r ef er ence element.

m ¢ej b-ref - nanme specifies aresource reference name. Thisis the reference that
the EJB provider places within the ej b-j ar. xm deployment file.

®m j ndi - nane specifies the INDI name of an actual resource factory availablein
WebL ogic Server.

Example

Theej b-ref erence-descri pti on stanzais shown here:
<ej b-ref erence-descri pti on>
<ej b-r ef - name>Adni nBean</ ej b-r ef - name>
<j ndi - nane>payr ol | . Adm nBean</ j ndi - nanme>

</ ej b-reference-descripti on>
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ejb-ref-name

Range of values:

n/a

Default value:

n/a

Requirements:

Optiona element.

Parent elements:

webl ogi c-ent erpri se-bean
ref erence-description
ej b-ref erence-description

Function

Example

Theej b-r ef - name element specifies a resource reference name. This element isthe
reference that the EJB provider places withinthe ej b-j ar. xm deployment file.

Theej b-r ef - nane stanzais shown here:
<ref erence-descri ptor>
<ej b-ref erence-descri ption>
<ej b-r ef - name>Adm nBean</ ej b-r ef - nane>
<j ndi - name>payr ol | . Adm nBean</ j ndi - nanme>
</ ej b-reference-description>

</reference-descriptor>
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ejb-local-reference-description

Range of values: n‘a (XML stanza)
Default value: n/a (XML stanza)
Requirements: Optional element.
Parent elements: webl ogi c-ent erpri se-bean

ref erence-descri ptor

Function

Theej b-1 ocal -ref erence-descri pti on el ement maps the INDI name of an EJB
in the WebL ogic Server that isreferenced by thebeanintheej b-1 ocal ref element.

Example

The following example showsthe ej b- | ocal - r ef er ence- descri pti on element.
<ej b-1ocal -ref erence-descripti on>

<ej b-r ef - name>Adni nBean</ ej b- r ef - name>

<j ndi - nane>payr ol | . Adm nBean</j ndi - nanme>

</ ej b-1ocal -ref erence-descri pti on>
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enable-call-by-reference

Range of values:

true | false

Default value:

true

Requirements:

Optiona element.

Parent elements:

webl ogi c-ent erpri se-bean
ref erence-descri ptor
ej b-ref erence-description

Function

Example

By default, EJB methods called from within the same EAR pass arguments by
reference. This increases the performance of method invocation because parameters
are not copied.

If you set enabl e-cal | - by-ref erence toFal se, parametersto the EJB methods
are copied (pass-by-value) in accordance with the EJB 1.1 specification. Pass by value
is always necessary when the EJB is called remotely (not from within the same
application).

The following example enables pass-by-value for EJB methods:
<webl ogi c-ent erpri se- bean>

<ej b- name>Account Bean</ ej b- nane>

<enabl e-cal | - by-ref erence>f al se</ enabl e-cal | - by-reference>

</ webl ogi c-ent erpri se- bean>
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entity-cache

Range of values: n‘a (XML stanza)

Default value: n/a (XML stanza)

Requirements: Theentity-cache stanzaisoptional, and isvalid only for entity EJBs.
Parent elements: webl ogi c-ent er pri se- bean,

entity-descriptor

Function

Theenti ty-cache element defines the following options used to cache entity EJB
instances within WebL ogic Server:

B nax- beans-in-cache
m idle-tinmeout-seconds
® read-tinmeout-seconds

m concurrency-strategy

See “EJB Life Cycle’ on page 4-2 for ageneral discussion of the caching services
available in WebL ogic Server.

Example

<entity-descriptor>
<entity-cache>
<max- beans-i n-cache>. .. </ max- beans-i n- cache>
<idl e-ti neout -seconds>...</idle-tinmeout-seconds>
<read-ti neout - seconds>. .. <read-ti meout-seconds>

<concurrency-strategy>...</concurrency-strategy>
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</entity-cache>

<lifecycle> ..</lifecycle>

<per si stence>. .. </ persi stence>
<entity-clustering>. ..</entity-clustering>

</entity-descriptor>

entity-clustering

Range of values:

n/a (XML stanza)

Default value:

n/a (XML stanza)

Requirements:

Optional element. Valid only for entity EJBsin a cluster.

Parent elements:

webl ogi c-ent erpri se-bean,
entity-descriptor

Function

Example

Theentity-cl ust eri ng element usesthefollowing optionsto specify how an entity
bean will be replicated in aWebL ogic cluster:

m hone-is-clusterable
® hone-| oad- al gorithm

®m hone call-router-cl ass-nane

The following excerpt shows the structure of aenti ty-cl ust eri ng stanza

<entity-clustering>
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<hone-i s-cl ust er abl e>true</ hone-i s-cl ust er abl e>

<hone- | oad- al gori t hmer andonx/ home- | oad- al gori t hme
<hone-cal | -rout er - cl ass- nane>beanRout er </ hone-cal | -rout er-cl ass-n
ame>

</entity-clustering>

entity-descriptor

Range of values: n/a (XML stanza)
Default value: n‘a (XML stanza)
Requirements: Oneentity-descriptor stanzaisrequired for each entity EJB in the jar.
Parent elements: webl ogi c-ent erpri se-bean
Function

Theentity-descriptor element specifies the following deployment parameters
that are applicable to an entity bean:

® pool

m entity-cache
m |ifecycle

B persistence

B entity-clustering
Example
The following example shows the structure of theent i t y- descri pt or Stanza
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finders-load-bean

<entity-descriptor>
<entity-cache>...</entity-cache>
<lifecycle>. ..</lifecycle>
<per si stence>. .. </ persi stence>
<entity-clustering>. ..</entity-clustering>

</entity-descriptor>

finders-load-bean

Range of values:

true | false

Default value:

true

Requirements:

Optiona element. Valid only for CMP entity EJBs.

Parent elements:

webl ogi c-ent erpri se-bean,
entity-descriptor,
persi stence

Function

Thefi nders- 1 oad- bean element determines whether WebL ogic Server |oads the
EJB into the cache after acall to afinder method returns areference to the bean. If you
set thiselement to t r ue, WebL ogic Server immediately |oads the bean into the cache
if areferenceto abeanisreturned by the finder. If you set thiselement tof al se,
WebL ogic Server does not |oad automatically 1oad the bean into the cache until the
first method invocation; this behavior is consistent with the EJB 1.1 specification.
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Example

The following entry specifiesthat EJBs are loaded into the WebL ogic Server cache
automatically when afinder method returns a reference to the bean:

<entity-descriptor>
<per si st ence>
<finders-1| oad- bean>t rue</fi nders-1| oad- bean>
</ persi st ence>

</entity-descriptor>

home-call-router-class-name

Range of values:

Valid router class name

Default value:

null

Requirements:

Optional element. Valid only for entity EJBs, stateful session EJBs, and stateless session
EJBsin acluster.

Parent elements:

webl ogi c-enterpri se-bean,
entity-descriptor,
entity-clustering
and
webl ogi c-ent erpri se-bean
st at ef ul - sessi on-descri ptor
st at ef ul - sessi on-cl ustering

Function

home- cal | - r out er - ¢l ass- name specifies the name of a custom class to use for
routing bean method calls. This class must implement
webl ogi c. rmi . cluster. Cal | Router (). If specified, an instance of thisclassis
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called before each method call. The router class hasthe opportunity to choose a server
to route to based on the method parameters. The class returns either a server name or
null, which indicates that the current load algorithm should select the server.

Example

See“ entity-clustering” on page 10-25 and “ stateful-session-clustering” on page 10-71.

Programming WebL ogic Enterprise JavaBeans 10-29



10 weblogic-ejb-jar.xml Document Type Definitions

home-is-clusterable

Range of values:

true | false

Default value:

true

Requirements:

Optional element. Validfor entity EJBs, statel ess session EJBs, and stateful session EJBs
inacluster.

Parent elements:

webl ogi c-enterpri se-bean,
entity-descriptor,
entity-clustering
and
webl ogi c-enterprise-bean
st at ef ul - sessi on-descri ptor
st at ef ul -sessi on-cl ustering
and
webl ogi c-enterprise-bean
st at el ess-sessi on-descri ptor
statel ess-clustering

Note: Thiselement isvalid for statel ess session EJBs as of WebL ogic Server 6.1
SPO3.

Function

Use home-i s- cl ust er abl e to specify whether the home interface of an entity,
stateless session, or stateful session bean is clustered.

When hone- i s-cl ust er abl e ist r ue for an EJB deployed to a cluster, each server
instance binds the bean’ shomeinterfacetoits cluster INDI tree under the same name.
When a client requests the bean’ s home from the cluster, the server instance that does
the look-up returns a EJBHome stub that has a reference to the home on each server.
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Example

Whentheclientissuesacreat e() orfind() cal,thestubroutesselectsaserver from
thereplicalist in accordance with the load balancing algorithm, and routes the call to
the home interface on that server. The selected home interface receives the call, and
creates a bean instance on that server instance and executes the call, creating an
instance of the bean.

See “entity-clustering” on page 10-25.

home-load-algorithm

Range of values:

round-robin | random | wei ght-based

Default value:

Value of webl ogi c. cl ust er. def aul t LoadAl gorithm

Requirements:

Optional element. Valid only for entity EJBs and stateful session EJBsin acluster.

Parent elements:

webl ogi c-ent erpri se-bean,
entity-descriptor,
entity-clustering
and
webl ogi c-ent erpri se-bean
st at ef ul - sessi on-descri ptor
st at ef ul - sessi on-cl ustering

Function

home- | oad- al gor i t hmspecifies the algorithm to use for load balancing between
replicas of the EJB home. If this property is not defined, WebL ogic Server uses the
algorithm specified by the server property,

webl ogi c. cl ust er. def aul t LoadAl gorithm

You can define hore- | oad- al gor i t hmas one of the following values:
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®m round-robi n: Load balancing is performed in a sequentia fashion among the
servers hosting the bean.

m randont Replicas of the EJB home are deployed randomly among the servers
hosting the bean.

®m wei ght - based: Replicas of the EJB home are deployed on host servers
according to the servers’ current workload.

Example

See “ entity-clustering” on page 10-25 and “ statef ul-session-clustering” on page 10-71.
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Idle-timeout-seconds

Range of values:

1 to maxSeconds, where maxSeconds isthe maximum value of anint.

Default value:

600

Requirements:

Optiona element

Parent elements:

webl ogi c-ent erpri se-bean,
entity-descriptor,
entity-cache
and
webl ogi c-ent erpri se-bean,
st at ef ul - sessi on-descri ptor,
st at ef ul - sessi on-cache

Function

Example

i dl e-ti nmeout - seconds defines the maximum length of time a stateful session EJB
should remain in cache. After thistime has elapsed, WebL ogic Server removes the
bean instance if the number of beansin cache approaches the limit of

max- beans- i n- cache. The removed bean instances are passivated. See “EJB Life
Cycle” on page 4-2 for more information.

Note: Althoughi dl e-ti nmeout - seconds appearsintheentity- cache stanza,

WebL ogic Server 6. 1 does not uses its value in managing the lifecycle of

entity EJBs— i dl e- t i meout - seconds has no effect on when entity beans
are removed from cache.

The following entry indicates that the stateful session EJB, Account Bean, should

become eligible for removal if max- beans- i n- cache isreached and the bean has
been in cache for 20 minutes:

<webl ogi c-ent erpri se- bean>
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<ej b- name>Account Bean</ ej b- nanme>
<st at ef ul - sessi on-descri ptor>
<st at ef ul _sessi on-cache>

<max- beans-i n- cache>200</ max- beans-i n- cache>

<idl e-ti neout - seconds>1200</i dl e-ti meout - seconds>
</ st at ef ul - sessi on- cache>
</ st at ef ul - sessi on-descri ptor>

</ webl ogi c-ent erpri se-bean>

Initial-beans-in-free-pool

Range of values:

0 to maxBeans

Default value:

0

Requirements:

Optional element. Valid for statel ess session, entity, and message-driven EJBs.

Parent elements:

webl ogi c-enterpri se-bean,
st at el ess-sessi on-descri ptor, nmessage-bean-descriptor,
entity-descriptor
pool

Function

If you specify avalueforini ti al - beans-i n-free- pool , you set theinitial size of
the pool. WebL ogic Server populates the free pool with the specified number of bean
instances for every bean class at startup. Populating the free pool in thisway improves
initial response time for the EJB, because initial requests for the bean can be satisfied
without generating a new instance.
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Example

See “pool” on page 10-57.

Initial-context-factory

Range of values:

true | false

Default value:

webl ogi c.j ndi . W.I ni ti al Cont ext Factory

Requirements:

Requires the server to throw a Renpt eExcept i on when a stateful session bean
instanceis currently handling amethod call and another (concurrent) method call arrives
on the server.

Parent elements:

webl ogi c-ent erpri se-bean
message- dri ven-descri pt or

Function

Example

Thei ni ti al - cont ext - f act or y element specifiestheinitial contextFactory that the
container will use to create its connection factories. If initial-context-factory is not
specified, the default will bewebl ogi c. j ndi . W.I ni ti al Cont ext Factory.

The following example specifiesthei ni ti al - cont ext - f act ory element.
<message- dri ven-descri pt or>

<initial-context-factory>webl ogi c.jndi.W.Initial ContextFactory
</initial-context-factory>

</ message-dri ven-descri ptor>
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Invalidation-target

Range of values:

Default value:
Requirements: Thetarget ej b- nanme must be a Read-Only entity EJB and this element can only be
specified for an EJB 2.0 container-managed persistence entity EJB.
Parent elements: webl ogi c-ent erpri se-bean
entity-descriptor
Function
Thei nval i dati on-t ar get element specifiesaRead-Only entity EJB that should be
invalidated when this container-managed persistence entity EJB has been modified.
Example

The following entry specifies that the EJB named St ockReader EJB should be
invalidated when the EJB has been modified.

<i nval i dation-target>
<ej b- name>St ockReader EJB</ e b- nane>

</invalidation-target>
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IS-modified-method-name

Range of values:

Valid entity EJB method name

Default value:

None

Requirements:

Optiona element. Valid only for entity EJBs.

Parent elements:

webl ogi c-ent erpri se-bean,
entity-descriptor,
persi stence

Function

Example

i s-nodi fi ed- met hod- nane specifiesamethod that WebL ogic Server callswhenthe
EJB is stored. The specified method must return abool ean value. If no method is
specified, WebL ogic Server always assumes that the EJB has been modified and
always savesit.

Providing a method and setting it as appropriate can improve performance for EJB
1.1-compliant beans, and for beans that use bean-managed persistence. However, any
errorsin the method' s return value can cause datainconsistency problems. See“ Using
is-modified-method-name to Limit Calls to gjbStore() (EJB 1.1 Only)” on page 4-14
for more information.

Note: isModified() isnholonger required for 2.0 CMP entity EJBs based on the
EJB 2.0 specification However, it still appliesto BMP and 1.1 CMP EJBs.
When you deploy EJB 2.0 entity beans with container-managed persistence,
WebL ogic Server automatically detects which EJB fields have been modified,
and writes only those fields to the underlying datastore.

The following entry specifies that the EJB method named seni di vi ne will notify
WebL ogic Server when the EJB has been modified:
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<entity-descriptor>

<per si st ence>

<i s-nodi fi ed- met hod- name>sem di vi ne</i s- nodi fi ed- net hod- nane>
</ persi st ence>

</entity-descriptor>

Isolation-level

Range of values: Serializable | ReadCommitted | ReadUncommitted |
Repeat abl eRead
Default value: n/a
Requirements: Optional element.
Parent elements: webl ogi c-ej b-j ar
transaction-isol ation
Function

i sol ation-1evel specifiestheisolation level for al of the EJB’s database
operations. The following are possible values for i sol ati on-1 evel :

®  TRANSACTI ON_READ UNCOWM TTED: The transaction can view uncommitted
updates from other transactions.

B TRANSACTI ON_READ COWM TTED: The transaction can view only committed
updates from other transactions.

B TRANSACTI ON_REPEATABLE_READ: Once the transaction reads a subset of data,
repeated reads of the same data return the same values, even if other transactions
have subsequently modified the data.
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Example

m  TRANSACTI ON_SERI ALI ZABLE: Simultaneously executing this transaction
multiple times has the same effect as executing the transaction multiple timesin
aserid fashion.

Refer to your database documentation for more information on the implications and
support for different isolation levels.

See “transaction-isolation” on page 10-80.

jms-client-id

Range of values:

N A

Default value:

ejb name for the gjb

Requirements:

Necessary for durable subscriptionsto JM S topics.

Parent elements:

webl ogi c-ent erpri se-bean

Function

Thej ms-client-idelement specifiesthe client ID associated with the
message-driven bean. This ID is necessary for durable subscriptions to JM S topics.

The IM S specification allows JMS consumers to specify an associated ID. A
message-driven bean with a durabl e subscription needs an associated client ID. If you
use a separate connection factory, you can set the client ID on the connection factory.
In this case, the message-driven bean uses this client ID.

If the associated client 1D does not have aclient ID or if you are using the default
connection factory, the message-driven bean usesthej ns-cl i ent -i d value asits
client ID.
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Example

The following example specifies the use of thej ns-cl i ent -i d element.

<jms-client-id>WC ientID</jns-client-id>

jms-polling-interval-seconds

Range of values: none

Default value: 10 seconds

Requirements: .none

Parent elements: webl ogi c-ent erpri se-bean
Function

Thej ns- pol | i ng-i nt erval - seconds element determines the number of seconds
between each attempt by WebL ogic Server to reconnect to the IM S destination.

Each message-driven bean listens on an associated JM S destination. If the IMS
destination islocated on another WebL ogic Server instance or aforeign IM S provider,
the IM S destination may become unreachable. In this case, the EJB container
automatically attemptsto reconnect to the IM S server. Once the IM S server isrunning
again the message-driven bean can again receive JM S messages.

Refer to your database documentation for more information on the implications and
support for different isolation levels.
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Example

The following example specifies the use of thej ns- pol | i ng-i nt er val - seconds
element.

<jms-pol |l i ng-interval -seconds>5</j ns-pol | i ng-i nterval - seconds>

jndi-name

Range of values: Valid INDI name
Default value: n/a
Requirements: Requiredinr esour ce- descri pti on andej b-r ef erence-descri pti on.
Parent elements: webl ogi c-ent erpri se-bean
and

webl ogi c-ent erpri se-bean
ref erence-descri ptor
resource-description
and
webl ogi c-ent erpri se-bean
ref erence-descri ptor
ej b-ref erence-description

Function

j ndi - nane specifiesthe INDI name of an actual EJB, resource, or reference available
in WebL ogic Server.
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Example

See “resource-description” on page 10-65 and “ gjb-reference-description” on page
10-20.

local-jndi-name

Range of values: Valid INDI name

Default value: n‘a

Requirements: Required if the bean has alocal home.

Parent elements: webl ogi c-ent erpri se-bean
Function

Thel ocal -j ndi - name element specifies ajndi-name for a bean’slocal home. If a
bean has both a remote and a local home, then it must have two JNDI names; one for
each home.

Example

The following example shows the specifiesthel ocal - j ndi - nane element.

<l ocal -] ndi - nane>webl ogi c. j ndi . W.I ni ti al Cont ext
</l ocal -j ndi - nane>
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lifecycle

Range of values:

n/a (XML stanza)

Default value:

n/a (XML stanza)

Requirements:

Thel i f ecycl e stanzais optional.

Parent elements:

webl ogi c-ent erpri se-bean,
entity-descriptor

and

webl ogi c-ent erpri se-bean
st at ef ul - sessi on-descri ptor

Function

Theli f ecycl e element defines options that affect the lifecycle of stateful and entity
EJB instances within WebL ogic Server. Currently, thel i f ecycl e element includes
only one element: passi vat i on- st r at egy.

Example

The following example shows the specifiesthel i f ecycl e element.

<entity-descriptor>

<lifecycle>
<passivation-strategy>...</passivation-strategy>

</lifecycl e>

</entity-descriptor>
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max-beans-in-cache

Range of values:

1 to maxBeans

Default value:

1000

Requirements:

Optional element

Parent elements:

webl ogi c-enterpri se-bean,
entity-descriptor,
entity-cache
and
webl ogi c-enterprise-bean
st at ef ul - sessi on-descri ptor
st at ef ul - sessi on- cache

Function

Example

The max- beans- i n- cache element specifies the maximum number of objects of this
classthat are allowed in memory. When max- bean- i n- cache isreached, WeblL ogic
Server passivates some EJBs that have not been recently used by aclient.

max- beans- i n- cache also affects when EJBs are removed from the WebL ogic
Server cache, as described in“Locking Services for Entity EJBS’ on page 4-37.

The following entry enables WebL ogic Server to cache a maximum of 200 instances
of the Account Bean class:

<webl ogi c-enterpri se- bean>
<ej b- name>Account Bean</ ej b- nanme>
<entity-descriptor>

<entity-cache>
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<max- beans-i n- cache>200</ max- beans-i n- cache>
</entity-cache>
</entity-descriptor>

</ webl ogi c-enterpri se-bean>

max-beans-in-free-pool

Range of values: 0 to maxBeans
Default value: 1000
Requirements: Optional element.
Parent elements: webl ogi c-ent erpri se-bean,
st at el ess-sessi on-descri ptor,
pool

webl ogi c-ent erpri se-bean,
message- dri ven-descri ptor,
pool
webl ogi c-ent erpri se-bean,
entity-descriptor,
pool

Function

WebL ogic Server maintains afree pool of EJBsfor every stateless session,
message-driven, and entity bean class max- beans-i n-f r ee- pool limitsthe size of
the free pool. For more information, see “EJB Life Cycle’ on page 4-2.

Example

See “pool” on page 10-57.
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message-driven-descriptor

Range of values: n‘a (XML stanza)

Default value: n/a (XML stanza)

Requirements:

Parent elements: webl ogi c-ent erpri se-bean

Function

Themessage- dri ven-descri pt or e ement associatesamessage-driven beanwith a
JMS destination in WebL ogic Server. This element specifies the following
deployment parameters:

m pool

m destination-jndi-nane

m initial-context-factory
m provider-url

® connection-factory-jndi-nane

Example

The following example shows the structure of the message- dri ven- descri pt or
stanza:

<message-driven-descri ptor>
<desti nation-j ndi - nane>. .. </ desti nati on-j ndi - name>

</ message-driven-descri ptor>
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method

Range of values:

n/a (XML stanza)

Default value:

n/a (XML stanza)

Requirements:

Optiona element. Y ou can specify more than one net hod stanzato configure multiple
EJB methods.

Parent elements:

webl ogi c-ej b-j ar
transaction-isol ation

Function

Example

The et hod element definesamethod or set of methods for an enterprise bean’ shome
or remote interface.

The net hod stanza can contain the elements shown here:
<met hod>

<description>...</description>

<ej b-name>. .. </ ej b- nane>

<met hod-intf>...</method-intf>

<met hod- nanme>. . . </ met hod- nane>

<met hod- par ans>. . . </ met hod- par ans>

</ et hod>
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method-intf

Range of values:

Home | Renote | Local | Local hone

Default value:

n‘a

Requirements:

Optional element.

Parent elements:

webl ogi c-ej b-j ar
transaction-isol ation
nmet hod

Function

Example

met hod- i nt f specifiesthe EJB interface to which WebL ogic Server appliesisolation
level properties. Use this element to differentiate between methods having the same
signature in the EJB’ s home, remote, and local interfaces.

See “method” on page 10-47.

10-48  Programming WebL ogic Enterprise JavaBeans



method-name

method-name

Range of values: Name of an EJB definedinej b-jar.xm | *
Default value: n‘a
Requirements: Required element in method stanza.
Parent elements: webl ogi c-ej b-j ar
transaction-isol ation
met hod
Function

met hod- nane specifies the name of an individual EJB method to which WebL ogic
Server appliesisolation level properties. Use the asterisk (*) to specify al methodsin
the EJB’ s home and remote interfaces.

If you specify anet hod- nane, the method must be available in the specified
ej b- nane.

Example

See “method” on page 10-47.
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method-param

Range of values: Fully qualified Java type of a method parameter
Default value: na
Requirements: Required element in et hod- par ans.
Parent elements: webl ogi c-ej b-j ar
transaction-isol ation
met hod

nmet hod- par ans

Function

The net hod- par amelement specifies the fully qualified Java type name of a method
parameter.

Example

See “method-params’ on page 10-51.
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method-params

Range of values: n/a (XML stanza)
Default value: n/a (XML stanza)
Requirements: Optiona stanza.
Parent elements: webl ogi c-ej b-j ar
transaction-isol ation
met hod
Function

The net hod- par ans stanza contains one or more elements that define the Javatype
name of each of the method' s parameters.

Example

The et hod- par ans Stanza contains one or more et hod- par amelements, as shown
here:

<met hod- par ans>

<met hod- par an®j ava. | ang. Stri ng</ net hod- par an»

</ met hod- par ans>
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passivation-strategy

Range of values: default | transaction
Default value: def aul t
Requirements: Optional element. Valid only for entity EJBs.
Parent elements: webl ogi c-ent er pri se- bean,
entity-descriptor,
lifecycle
Function

The passi vat i on- st r at egy element determines whether or not WebL ogic Server
maintains the intermediate state of entity EJBsin its cache. See“L ocking Servicesfor
Entity EJBS’ on page 4-37 for more information.

Example

The following entry reverts to WebL ogic Server locking and caching behavior:
<entity-descriptor>
<lifecycl e>
<passi vati on- strat egy>def aul t </ passi vati on-strat egy>
</lifecycl e>

</entity-descriptor>
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persistence

Range of values:

n/a (XML stanza)

Default value:

n/a (XML stanza)

Requirements:

Required only for entity EJBs that use container-managed persistence services.

Parent elements:

webl ogi c-ent erpri se-bean,
entity-descriptor

Function

Example

The per si st ence element defines the following options that determine the
persistence type, transaction commit behavior, and ej bLoad() and ej bSt or e()
behavior for entity EJBs in WebL ogic Server:

i s-nodi fi ed- met hod- nanme

del ay- updat es-unti | - end-of -t x
finders-| oad- bean

persi stence-type

db-i s-shared

persi st ence-use

The following example specifiesthe per si st ence element.

<entity-descriptor>

<per si stence>
<i s-nodi fi ed- met hod- nane>. . .
</i s-nodi fi ed- met hod- name>
<del ay- updates-until-end-of -tx>. ..
</ del ay- updat es-until - end- of -t x>
<finders-|oad-bean>...</finders-| oad-bean>
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<per si stence-type>... </ persistence-type>
<db-is-shared>...</db-is-shared>
<per si st ence-use>. .. </ persi stence-use>
</ per si st ence>
</entity-descriptor>

persistence-type

Range of values:

n‘a (XML stanza)

Default value:

n/a (XML stanza)

Requirements:

Required only for entity EJBs that use container-managed persistence services.

Parent elements:

webl ogi c-enterpri se-bean,
entity-descriptor,
persi stence

Function

Example

Defines a persistence service that the entity EJB can use. Y ou can define multiple
per si st ence-t ype stanzasin webl ogi c- ej b-j ar. xnl for testing your EJB with
multiple persistence services. At deployment, the bean uses the persistence service
defined in per si st ence- use.

per si st ence-t ype includes these el ements:

m type-identifier

m type-version

B type-storage

<per si st ence-type>
<type-identifier>WblLogi c_CVP_RDBMS
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</type-identifier>
<type-version>5. 1. 0</type-versi on>
<t ype- st or age>META- | NF\ webl ogi c- cnp-r dbns-j ar. xnl
</ type- st orage>
</ persi st ence-t ype>

persistence-use

Range of values: n/a (XML stanza)

Default value: n/a (XML stanza)

Requirements: Required only for entity EJBs that use container-managed persistence services.
Parent elements: webl ogi c-ent erpri se-bean

entity-descriptor
persi stence

Function

Defines the persistence service used for the entity bean.

Example

<per si st ence- use>
<type-identifier>WbLogi c_CVMP_RDBMs</type-identifier>
<type-version>5. 1. 0</type-versi on>

</ persi st ence- use>
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persistent-store-dir

Range of values: Fully qualified filesystem path
Default value: n/a

Requirements: Optional element.

Parent elements: webl ogi c-ent erpri se-bean

st at ef ul - sessi on-descri ptor

Function

The per si st ent - st or e- di r element specifies afile system directory where
WebL ogic Server stores the state of passivated stateful session bean instances.

Example

See “ stateful-session-descriptor” on page 10-72.
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pool

Range of values:

n/a (XML stanza)

Default value:

n/a (XML stanza)

Requirements:

Optiona element.

Parent elements:

webl ogi c-ent erpri se-bean
st at el ess-sessi on-descri ptor, nmessage-bean-descri ptor,
entity-descriptor

Function

Example

Thepool element configuresthe behavior of the WebL ogic Server free pool for EJBs.
Y ou can configure:

® nmax- beans-in-free-pool

® initial-beans-in-free-pool

<st at el ess-sessi on-descriptor>
pool >
<mex- beans-i n-free- pool >500</ max- beans-i n-free-pool >
<initial-beans-in-free-pool >250</initial -beans-in-free-pool >
</ pool >
</ st at el ess-sessi on-descri ptor>
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principal-name

Range of values: valid WebL ogic Server principal name
Default value: na
Requirements: At least one pri nci pal - nane isrequired in the security-rol e-assignment stanza.

Y ou may define more than one pr i nci pal - narre for each role-name.

Parent elements: webl ogi c-ent er pri se-bean
security-rol e-assi gnnent

Function

pri nci pal - name specifiesthe name of an actual WebL ogic Server principal to apply
to the specified r ol e- nane.

Example

See “security-role-assignment” on page 10-69.
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provider-url

Range of values: valid name
Default value: n‘a
Requirements: Used in conjunction withi ni ti al - cont ext - f act ory and

connection-factory-jndi - nane.

Parent elements: webl ogi c-ent erpri se-bean
message- dri ven-descri pt or

Function
Theprovi der-url element specifiesthe URL provider to be used by the
I ni tial Context. Typicaly, thisisthe host:port and used in conjunction with
initial-context-factory andconnection-factory-jndi-nane.
Example

The following example specifies the pr ovi der - ur | element.
<message- dri ven-descri pt or>

<provi der - ur| >Webl ogi cURL: Port </ provi der-url >
</ message-dri ven-descri ptor>
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read-timeout-seconds

Range of values:

0 to maxSeconds, where naxSeconds isthe maximum value of anint.

Default value:

600

Requirements:

Optional element. Valid only for entity EJBs.

Parent elements:

webl ogi c-enterpri se-bean,
entity-descriptor,
entity-cache

Function

Example

Theread-ti meout - seconds element specifies the number of seconds between
ej bLoad() callsonaRead- Onl y entity bean. A setting of 0 causes WebL ogic Server
to call ej bLoad() only when the bean is brought into the cache.

The following entry causes WebL ogic Server to call ej bLoad() for instances of the
Account Bean class only when the instance is first brought into the cache:

<webl ogi c-ent erpri se- bean>
<ej b- name>Account Bean</ ej b- nane>
<entity-descriptor>
<entity-cache>
<read-ti meout - seconds>0</read-ti neout -
seconds>
</entity-cache>
</entity-descriptor>
</ webl ogi c-ent erpri se-bean>
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reference-descriptor

reference-descriptor

Range of values:

n/a (XML stanza)

Default value:

n/a (XML stanza)

Requirements:

Optiona element.

Parent elements:

webl ogi c-ent erpri se-bean

Function

Example

Ther ef er ence- descri pt or element mapsreferencesintheej b-j ar. xnl fileto
the INDI names of actual resource factories and EJBs available in WebL ogic Server.

Ther ef erence- descri pt or stanzacontainsoneor more additional stanzasto define
resource factory references and EJB references. The following shows the organization
of these elements:

<ref erence-descri ptor>

<resour ce-descripti on>

</ resource-descripti on>

<ej b-ref erence-descri ption>

</ ej b-reference-description>

</reference-descriptor>
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relationship-description

This element is no longer supported in WebL ogic Server.

replication-type

Range of values: I nMenory | None

Default value: None

Requirements: Optional element. Valid only for stateful session EJBsin acluster.
Parent elements: webl ogi c-ent erpri se-bean

st at ef ul - sessi on-descri ptor
st at ef ul - sessi on-cl ustering

Function

Therepl i cati on-t ype element determineswhether WebL ogic Server replicatesthe
state of stateful session EJBs across WebL ogic Server instancesin a cluster. If you
select | nMenor y, the state of the EJB isreplicated. If you select None, the state is not
replicated.

See “In-Memory Replication for Stateful Session EJBS’ on page 4-25 for more
information.

Example

See “stateful-session-clustering” on page 10-71.
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res-env-ref-name

res-env-ref-name

Range of values: A valid resource environment reference name fromtheej b-j ar. xnl file
Default value: na

Requirements: n‘a

Parent elements: webl ogi c-ent erpri se-bean

ref erence-descri ptor
resource-env-description

Function

Ther es- env-ref - name element specifies the name of a resource environment
reference.

Example

See “resource-description” on page 10-65.
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res-ref-name

Range of values: A valid resource reference name from theej b-j ar. xni file

Default value: n/a

Requirements: Required element if the EJB specifies resource referencesinej b-j ar. xni
Parent elements: webl ogi c-ent erpri se-bean

ref erence-descri ptor
resour ce-description

Function
Ther es-r ef - nane element specifies the name of ar esour cef act or y reference.
Thisisthereferencethat the EJB provider placeswithintheej b-j ar. xm deployment
file.

Example

See “resource-description” on page 10-65.
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resource-description

resource-description

Range of values: n/a (XML stanza)
Default value: n/a (XML stanza)
Requirements: Optiona element.
Parent elements: webl ogi c-ent erpri se-bean

ref erence-descri ptor

Function

Theresour ce-descri pti on element maps aresource reference defined in

ej b-jar.xm tothe JNDI name of an actual resource available in WebL ogic Server.

Example

Theresource-descri pti on stanza can contain additional elements as shown here:

<ref erence-descri ptor>

<resour ce-descripti on>
<res-ref-name>. . .</res-ref-nane>
<j ndi - name>. . . </j ndi - nane>

</resource-descripti on>

<ej b-ref erence-descri ption>
<ej b-ref-name>. . .</ejb-ref-nanme>
<j ndi -nanme>. . .</jndi-nane>

</ ej b-reference-description>

</reference-descriptor>
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resource-env-description

Range of values:

n‘a (XML stanza)

Default value:

n/a (XML stanza)

Requirements:

Optional element.

Parent elements:

webl ogi c-enterprise-bean
ref erence-descri ptor

Function

Example

Theresour ce- env-descri pti on element maps aresource environment reference
definedinej b-j ar. xm to the INDI name of an actual resource availablein
WebL ogic Server.

Ther esour ce- env-descri pti on Stanza can contain additional elements as shown
here:

<ref erence-descri ptor>
<resour ce-env-description>
<res-env-ref-nane>. . .</res-env-ref-nanme>
<j ndi - nane>. . . </j ndi - name>
<r ef erence-env-descri pti on>

</reference-descriptor>
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role-name

role-name

Range of values: An EJB rolename definedinej b-j ar . xm

Default value: na

Requirements: Required element insecuri ty-rol e- assi gnnent .
Parent elements: webl ogi c-ent erpri se-bean

security-rol e-assi gnnent

Function

Ther ol e- name element identifies an application role name that the EJB provider
placedintheej b-j ar. xml deployment file. Subsequent pri nci pal - name elements
in the stanza map WebL ogic Server principals to the specified r ol e- nane.

Example

See “security-role-assignment” on page 10-609.
run-as-identity-principal

Note: Thiselement has been deprecated. It is here for backward compatibility only.

Range of values: Principal that will be used asthe identity asdefinedinej b-j ar. xm
Default value: n‘a
Requirements: Required element insecuri ty-rol e- assi gnnent .
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Parent elements: weblogi c-enterprise-bean

Function

Therun-as-identity-principal element specifiesthe principal to be used asthe
identity for beansthat haveasecurity-identity. run-as-specified-identity
setintheej b-jar. xmi .

The principal named in this element must be one of the principals mapped to the
run-as-specified--identity role

Example

<webl ogi c-ej b-j ar>
<webl ogi c-ent erpri se- bean>
<run-as-identity-principal>. .</run-as-identity-principal>
</ webl ogi c-ent erpri se-bean>

</ webl ogi c-ej b-jar>
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security-role-assignment

security-role-assignment

Range of values:

n/a (XML stanza)

Default value:

n/a (XML stanza)

Requirements:

Required element if ej b-j ar. xml defines application roles.

Parent elements:

N A

Function

Example

Thesecurity-rol e-assi gnment stanzamapsapplicationrolesintheej b-j ar . xn
file to the names of security principals available in WebL ogic Server.

Thesecurity-rol e-assi gnment stanzacan contain one or more of the following
elements:

<security-rol e-assi gnnent >
<r ol e- name>Payr ol | Adm n</r ol e- nane>
<pri nci pal - name>Tanya</ pri nci pal - nane>

<pri nci pal - nanme>syst enx/ pri nci pal - name>

</ security-rol e-assi gnnent >
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stateful-session-cache

Range of values:

n‘a (XML stanza)

Default value:

n/a (XML stanza)

Requirements:

Thest at ef ul - sessi on- cache stanzaisoptional, and is valid only for stateful
session EJBs.

Parent elements:

webl ogi c-enterpri se-bean,
st at ef ul - sessi on-descri ptor

Function

Example

Thest at ef ul - sessi on- cache element defines the following options used to cache
stateful session EJB instances within WebL ogic Server.

B nax- beans-in-cache
m idle-tineout-seconds

m cache-type

See“EJB Life Cycle” on page 4-2 for ageneral discussion of the caching services
available in WebL ogic Server.

Thefollowing exampl e shows how to specify thest at ef ul - sessi on- cache element
<st at ef ul - sessi on- cache>
<max- beans-i n-cache>. .. </ max- beans-i n- cache>
<idl e-timeout-seconds>...</idle-timeout-seconds>
<cache-type>...<cache-type>

</ st at ef ul - sessi on-cache>
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stateful-session-clustering

stateful-session-clustering

Range of values:

n/a (XML stanza)

Default value:

n/a (XML stanza)

Requirements:

Optiona element. Valid only for stateful session EJBsin acluster.

Parent elements:

webl ogi c-ent erpri se-bean,
st at ef ul - sessi on-descri pt or

Function

Example

Thest at ef ul - sessi on- ¢l ust er i ng stanzaelement specifiesthefollowing options
that determine how WebL ogic Server replicates stateful session EJB instancesin a
cluster:

honme-i s-cl usterabl e
hone- | oad- al gori thm
hone- cal | -rout er - cl ass- nane

replication-type

The following excerpt shows the structure of aenti ty-cl ust eri ng stanza

<st at ef ul - sessi on-cl usteri ng>

<hone-i s-cl ust erabl e>true</ hone-i s-cl ust er abl e>

<hone- | oad- al gori t her andonx/ hore- | oad- al gori t hne

<hone-cal | -rout er - cl ass- nane>beanRout er </ hone-cal | -router-cl ass-n
ame>

<replication-type>l nMenory</replication-type>
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</ st at ef ul - sessi on-cl ust eri ng>

stateful-session-descriptor

Range of values: n/a (XML stanza)
Default value: n/a (XML stanza)
Requirements: Onest at ef ul - sessi on-descri pt or stanzaisrequired for each stateful session

EBinthe.j ar.

Parent elements: webl ogi c-ent er pri se-bean

Function

The st at ef ul - sessi on-descri pt or element specifies the following deployment
parameters that are applicable for stateful session EJBsin WebL ogic Server:

m stateful -session-cache

lifecycle

B persistent-store-dir

st at ef ul - sessi on-cl ustering

m allowconcurrent-calls

Example

The following exampl e shows the structure of the st at ef ul - sessi on- descri pt or
stanza:

<st at ef ul - sessi on-descri ptor>
<st at ef ul - sessi on-cache>. . . </ st at ef ul - sessi on-cache>

<lifecycle> ..</lifecycle>
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stateless-bean-call-router-class-name

<per si stence>. .. </ persi stence>

<al |l ow concurrent-cal I s>...</all owconcurrent-call s>

<persi stent-store-dir>/webl ogi c/ nyserver</ persistent-store-dir>

<stateful -session-clustering>. ..</stateful-session-clustering>

</ st at ef ul - sessi on-descri ptor>

stateless-bean-call-router-class-name

Range of values:

Valid router class name

Default value:

n‘a

Requirements:

Optional element. Valid only for stateless session EJBs in acluster.

Parent elements:

webl ogi c-ent erpri se-bean,
st at el ess-sessi on-descri ptor
statel ess-clustering

Function

Example

Thest at el ess- bean-cal | -rout er - ¢l ass- name element specifies the name of a
custom classto use for routing bean method calls. This class must implement

webl ogi c. rmi . cluster. Cal | Router (). If specified, an instance of thisclassis
called before each method call. The router class hasthe opportunity to choose a server
to route to based on the method parameters. The class returns either a server name or
null, which indicates that the current load algorithm should select the server.

See “stateless-clustering” on page 10-77.
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stateless-bean-is-clusterable

Range of values:

true | false

Default value:

true

Requirements:

Optional element. Valid only for stateless session EJBsin acluster.

Parent elements:

webl ogi c-enterpri se-bean,
st at el ess-sessi on-descri ptor
statel ess-clustering

Function

Example

Usest at el ess- bean-i s- cl ust er abl e to specify whether a stateless session
bean’ sEJBj ect interfaceis clustered. Clustered EJBObj ect s support load
balancing and failover.

If st at el ess- bean-i s-cl ust erabl eistrue, whenahomeinterface of aclustered
statel ess session bean creates abean instance, it returnsaEJBOoj ect stubtotheclient
that lists all of the serversin the cluster. Given the stateless nature of the bean, any
instance can service any client request

See “stateless-clustering” on page 10-77.
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stateless-bean-load-algorithm

Range of values: round-robin | random | weight-based

Default value: Value of webl ogi c. cl ust er. def aul t LoadAl gorithm
Requirements: Optiona element. Valid only for stateless session EJBsin acluster.
Parent elements: webl ogi c-ent erpri se-bean,

st at el ess-sessi on-descri ptor
statel ess-clustering

Function

st at el ess- bean- | oad- al gori t hmspecifiesthealgorithm to usefor load balancing
between replicas of the EJB home. If this property is not defined, WebL ogic Server
uses the algorithm specified by the server property,

webl ogi c. cl ust er. def aul t LoadAl gorithm

You can define st at el ess- bean- | oad- al gori t hmas one of the following values:

®m round-robi n: Load balancing is performed in a sequential fashion among the
servers hosting the bean.

m randont Replicas of the EJB home are deployed randomly among the servers
hosting the bean.

®m wei ght - based: Replicas of the EJB home are deployed on host servers
according to the servers' current workload.

Example

See “stateless-clustering” on page 10-77.
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stateless-bean-methods-are-idempotent

Range of values: true | false

Default value: fal se

Requirements: Optional element. Valid only for stateless session EJBsin acluster.
Parent elements: webl ogi c-ent er pri se- bean,

st at el ess-sessi on-descri ptor
statel ess-clustering

Function

Y ou can set this element to either t rue or f al se. Set

st at el ess- bean- met hods- ar e- i denpot ent to “true” only if the bean iswritten
such that repeated calls to the same method with the same arguments has exactly the
same effect asasingle call. Thisallows the failover handler to retry afailed call
without knowing whether the call actually completed on the failed server. Setting this
property tot r ue makesit possiblefor the bean stub to recover automatically from any
failure aslong as another server hosting the bean can be reached.

Example

See “stateless-clustering” on page 10-77.
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stateless-clustering

stateless-clustering

Range of values:

n/a (XML stanza)

Default value:

n/a (XML stanza)

Requirements:

Optiona element. Valid only for stateless session EJBsin acluster.

Parent elements:

webl ogi c-ent erpri se-bean,
st at el ess-sessi on-descri ptor

Function

Example

Thest at el ess- cl ust er i ng element specifies the following options that determine
how WebL ogic Server replicates statel ess session EJB instancesin a cluster:

hone-i s-cl usterabl e

st at el ess-bean-is-cl usterabl e

st at el ess-bean-1o0ad-al gorithm

st at el ess- bean-cal | -rout er-cl ass-nane

st at el ess- bean- nmet hods- ar e-i denpot ent

The following excerpt shows the structure of ast at el ess- cl ust eri ng stanza:

<statel ess-clustering>

<st at el ess-bean-i s-cl ust erabl e>true</ st at el ess-bean-i s-cl ust erabl

e>

<st at el ess-bean-I oad- al gori t hner andonk/ st at el ess- bean- | oad- al gori
t hnp
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<st at el ess- bean-cal | -rout er - cl ass- nane>beanRout er </ st at el ess- bean
-cal |l -router-cl ass- nane>

<st at el ess- bean- net hods- ar e-i denpot ent >t r ue</ st at el ess- bean- et ho
ds- are-i denpot ent >

</statel ess-clustering>

stateless-session-descriptor

Range of values:

n‘a (XML stanza)

Default value:

n/a (XML stanza)

Requirements:

Onest at el ess-sessi on-descri pt or element isrequired for each stateless
session EJB in the jar.

Parent elements:

webl ogi c-enterprise-bean

Function

Example

Thest at el ess-sessi on-descri pt or element defines deployment parameters,
such as caching, clustering, and persistence for stateless session EJBsin WebL ogic
Server.

Thefollowing example showsthestructure of thest at el ess- sessi on- descri pt or
stanza

<st at el ess-sessi on-descri ptor>
<pool >. .. </ pool >

<statel ess-clustering>...</statel ess-cl ustering>
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transaction-descriptor

</ st at el ess-sessi on-descri ptor>

transaction-descriptor

Range of values: n/a (XML stanza)

Default value: n/a (XML stanza)

Requirements: Optional element.

Parent elements: webl ogi c-ent erpri se-bean
Function

Thetransaction-descriptor element specifies options that define transaction
behavior in WebL ogic Server. Currently, this stanzaincludes only one element:
trans-ti neout - seconds.

Example

Thefollowing example shows the structure of thet r ansact i on-descri pt or stanza:

<transacti on-descri ptor>
<trans-ti meout - seconds>20</trans-ti neout - seconds>

<transacti on-descri ptor>

Programming WebL ogic Enterprise JavaBeans  10-79



10 weblogic-ejb-jar.xml Document Type Definitions

transaction-isolation

Range of values: n‘a (XML stanza)

Default value: n/a (XML stanza)

Requirements: Optional element.

Parent elements: webl ogi c-ej b-j ar
Function

Thetransact i on-i sol ati on € ement defines method-level transaction isolation
settings for an EJB.

Example

Thetransacti on-i sol ati on stanza can contain the elements shown here:
<transaction-isol ati on>
<i sol ati on-|evel >Seri al i zabl e</i sol ati on-1 evel >
<met hod>
<description>...</description>
<ej b- name>. .. </ ej b- nane>
<met hod-intf>...</nethod-intf>
<met hod- nanme>. . . </ net hod- nane>
<met hod- par ans>. . . </ net hod- par ans>
</ met hod>

</transaction-isol ati on>
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trans-timeout-seconds

trans-timeout-seconds

Range of values:

0 to max

Default value:

30

Requirements:

Optiona element. Valid for any type of EJB.

Parent elements:

webl ogi c-ent erpri se-bean,
transaction-descriptor

Function

Example

Thet rans-ti meout - seconds element specifiesthe maximum durationfor an EJB’s
container-initiated transactions. If atransaction lasts longer than
trans-ti neout - seconds, WebLogic Server rolls back the transaction.

See “transaction-descriptor” on page 10-79.
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type-identifier

Range of values:

Valid string.
WebLogi c_CMP_RDBMB specifies WebL ogic Server RDBM S-based persistence.

Default value:

na

Requirements:

Required only for entity EJBs that use container-managed persistence services.

Parent elements:

webl ogi c-enterpri se-bean,
entity-descriptor,
persi stence
persi stence-type
and
webl ogi c-enterpri se-bean,
entity-descriptor,
persi stence
persi st ence-use

Function

Example

Thetype-identifier element containstext that identifies an entity EJB persistence
type. WebL ogic Server RDBM S-based persistence uses the identifier,

WebLogi c_CMP_RDBMB. If you use adifferent persistence vendor, consult the vendor’s
documentation for information on the correct t ype-i denti fi er.

See “persistence-type” on page 10-54 for an example that shows the complete
per si st ence-t ype definition for WebL ogic Server RDBM S-based persistence.
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type-storage

type-storage

Range of values:

Valid string

Default value:

n/a

Requirements:

Required only for entity EJBs that use container-managed persistence services.

Parent elements:

webl ogi c-ent erpri se-bean,
entity-descriptor,
persi stence

persi stence-type

Function

Example

Thet ype- st or age element defines the full path of the file that stores data for this
persistence type. The path must specify the file'slocation relative to the top level of
the EJB’s. j ar deployment file or deployment directory.

WebL ogic Server RDBM S-based persistence generally uses an XML file named
webl ogi c- cnp-rdbns-j ar. xm to store persistence datafor abean. Thisfileis
stored in the META- | NF subdirectory of the . j ar file.

See “persistence-type” on page 10-54 for an example that shows the complete
per si st ence-t ype definition for WebL ogic Server RDBM S-based persistence.
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type-version

Allowable values:

5. 1. 0 for WebL ogic persistence, EJB 1.1
6. 0 for WebL ogic persistence, EJB 2.0.

Default value:

na

Requirements:

Required only for entity EJBs that use container-managed persistence services.

Parent elements:

webl ogi c-enterpri se-bean,
entity-descriptor,
persi stence
persi stence-type
and
webl ogi c-enterpri se-bean,
entity-descriptor,
persi stence
persi st ence-use

Function

Example

Thet ype- ver si on element identifies the version of the specified persistence type.

Note: If you use WebL ogic Server RDBM S-based persistence, the specified version
must exactly match the RDBM S persistence version for the WebL ogic Server
release. Specifying an incorrect version resultsin the error:

webl ogi c. ej b. persi st ence. Persi st enceSet upExcepti on: Error
initializing the CVMP Persistence Type for your bean: No installed
Persi stence Type matches the signature of (identifier

‘Wbl ogi c_CVP_RDBMS', version ‘version_nunber’).

See persistence-type for an example that shows the complete per si st ence-t ype
definition for WebL ogic Server RDBM S-based persistence.
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weblogic-ejb-jar

Range of values: N/A
Default value: N/A
Requirements: N/A
Parent elements: N/A
Function

webl ogi c- ej b-j ar isthe root element of the weblogic component of the EJB
deployment descriptor.

weblogic-enterprise-bean

Range of values:

Default value:

Requirements:

Parent elements: webl ogi c-ej b-j ar

Function

Thewebl ogi c- ent er pri se- bean element contains the deployment information for
abean that isavailable in WebL ogic Server.
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5.1 weblogic-ejb-jar.xml Deployment
Descriptor File Structure

The WebL ogic Server 5.1 webl ogi c- ] b-j ar. xm file defines the EJB document
type definitions (DTD)s you use with EJB 1.1 beans. These deployment descriptor
elements are WebL ogic-specific. The top level elementsin the WebL ogic Server 5.1
webl ogi c-ej b-j ar. xm areasfollows:

m description

® webl ogi c-version

® webl ogi c-enterprise-bean
e ¢jb-name
e cachi ng-descriptor
e persistence-descriptor
e clustering-descriptor
e transaction-descriptor
e reference-descriptor
e jndi-nane
e transaction-isolation

B security-rol e-assi gnnent

5.1 weblogic-ejb-jar.xml Deployment
Descriptor Elements

The following sections describe WebL ogic-Server 5.1 webl ogi c- ej b-j ar. xm
deployment descriptor elements.
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caching-descriptor

Thecachi ng- descri pt or stanzaaffectsthe number of EJBsinthe WebL ogic Server
cache as well as the length of time before EJBs are passivated or pooled. The entire
stanza, aswell as each of its elements, is optional. WebL ogic Server uses default
values where no elements are defined.

Thefollowing is asample cachi ng- descri pt or stanzathat shows the caching
elements described in this section:

<cachi ng- descri pt or >
<mex- beans-i n-free- pool >500</ max- beans-i n-free-pool >
<initial-beans-in-free-pool >50</initial-beans-in-free-pool >
<max- beans-i n- cache>1000</ max- beans-i n- cache>
<i dl e-ti meout - seconds>20</i dl e-ti neout - seconds>
<cache- strat egy>Read- Wit e</cache-strategy>
<read-ti meout - seconds>0</read-ti meout - seconds>

</ cachi ng- descri pt or >
max-beans-in-free-pool

Note: Thiselement isvalid only for stateless session EJBs.

WebL ogic Server maintains a free pool of EJBs for every bean class. This optional
element defines the size of the pool. By default, max- beans- i n- f r ee- pool hasno
[imit; the maximum number of beansin the free pool islimited only by the available
memory. See “ Stateful Session EJB Creation” on page 4-8 in “The WebL ogic Server
EJB Container and Supported Services’ on page 4-1 for more information.

initial-beans-in-free-pool

Note: Thiselement isvalid only for stateless session EJBs.
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If you specify avalueforiniti al - bean-i n-free- pool , WebLogic Server

popul ates the free pool with the specified number of bean instances at startup.
Populating the free pool in thisway improvesinitial response time for the EJB, since
initial requests for the bean can be satisfied without generating a new instance.

initial-bean-in-free-pool defaultstoO if the element is not defined.

max-beans-in-cache

Note: Thiselement isvalid only for stateful session EJBs and entity EJBs.

This element specifies the maximum number of objects of this class that are allowed
in memory. When max- bean- i n- cache isreached, WebL ogic Server passivates
some EJBs that have not been recently used by a client. max- beans- i n- cache aso
affects when EJBs are removed from the WebL ogic Server cache, as described in
“Stateful Session EJB Life Cycle’ on page 4-7.

The default value of max- beans- i n- cache is 100.

idle-timeout-seconds

i dl e-ti meout - seconds defines the maximum length of time a stateful EJB should
remain in the cache. After thistime has elapsed, WebL ogic Server may remove the
bean instance if the number of beansin cache approaches the limit of

max- beans- i n- cache. See “EJB Life Cycle” on page 4-2 for more information.

i dl e-ti meout - seconds defaultsto 600 if you do not define the element.

cache-strategy

The cache- st r at egy element can be one of the following:
m Read-Wite
B Read-Only

The default valueis Read- Wi t e. See“ Setting Entity EJBs to Read-Only” on page
4-16 for more information.

10-88 Programming WebL ogic Enterprise JavaBeans



5.1 weblogic-ejb-jar.xml Deployment Descriptor Elements

read-timeout-seconds

Ther ead-ti meout - seconds element specifies the number of seconds between

ej bLoad() callson aRead- Onl y entity bean. By default, r ead- t i meout - seconds
is set to 600 seconds. If you set this value to 0, WebL ogic Server callsej bLoad only
when the bean is brought into the cache.

persistence-descriptor

The per si st ence- descri pt or stanza specifies persistence options for entity EJBs.
The following shows all elements contained in the per si st ence-descri pt or
stanza:

<per si st ence-descri pt or>
<i s-nodi fi ed- net hod-nane>. . .</is-nodified-nmethod-nane>

<del ay- updat es-unti | - end- of - t x>
. </ del ay- updat es-until - end- of -t x>

<persi stence-type>

<type-identifier> . .</type-identifier>
<type-version>. . .</type-version>
<type-storage>. . .</type-storage>

</ per si stence-type>
<db-is-shared>. . .</db-is-shared>

<st at ef ul - sessi on- persi stent-store-dir>
</stateful -session-persistent-store-dir>

<persi stence-use>. . .</persistence-use>

</ persi st ence-descri ptor>
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is-modified-method-name

i s- nodi fi ed- met hod- name specifiesamethod that WebL ogic Server callswhenthe
EJB is stored. The specified method must return abool ean value. If no method is
specified, WebL ogic Server always assumes that the EJB has been modified and
aways savesit.

Providing a method and setting it as appropriate can improve performance. However,
any errorsin the method’ s return value can cause data inconsistency problems. See
“Using is-modified-method-nameto Limit Callsto ejbStore() (EJB 1.1 Only)” onpage
4-14 for more information.

delay-updates-until-end-of-tx

Set this property to t r ue (the default), to update the persistent store of all beansin a
transaction at the completion of the transaction. This generally improves performance
by avoiding unnecessary updates. However, it does not preserve the ordering of
database updates within a database transaction.

If your datastore uses an isolation level of TRANSACTI ON_READ_UNCOVM TTED, you
may want to alow other database usersto view the intermediate results of in-progress
transactions. Inthiscase, set del ay- updat es- unti | - end- of - t x tof al se toupdate
the bean's persistent store at the conclusion of each method invoke. See* ejbL oad() and
gjbStore() Behavior for Entity EJBS” on page 4-12 for more information.

Note: Setting del ay- updat es- unti | - end- of - t x to false does not cause database
updatesto be “committed” to the database after each method invoke; they are
only sent to the database. Updates are committed or rolled back in the database
only at the conclusion of the transaction.

persistence-type

A per si st ence-t ype defines a persistence service that can be used by an EJB. You
can define multiple per si st ence-t ype entriesin webl ogi c- ej b-j ar. xm for
testing with multiple persistence services. Only the persistence type defined in
“persistence-use” on page 10-92 is used during deployment.

per si st ence-t ype includes several elements that define the properties of a service:
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db-is-shared

m type-identifier containstextthat identifiesthe specified persistence type.
For example, WebL ogic Server RDBMS persistence uses the identifier,
WebLogi c_CVP_RDBMS

m type-version identifies the version of the specified persistence type.

Note: The specified version must exactly match the RDBM S persistence version for
the WebL ogic Server release. Specifying an incorrect version resultsin the
error:

webl ogi c. ej b. persi st ence. Persi st enceSet upExcepti on: Error
initializing the CW Persistence Type for your bean: No installed
Per si stence Type matches the signature of (identifier

‘Wbl ogi c_CVMP_RDBMS', version ‘version_nunber’)

m type-storage definesthefull path of thefile that stores datafor this
persistence type. The path must specify the file's |ocation relative to the top level
of the EJB’s .jar deployment file or deployment directory.

WebL ogic Server RDBM S-based persistence generally uses an XML file named
webl ogi c- crp-rdbms-j ar. xm to store persistence datafor abean. Thisfileis
stored in the META- | NF subdirectory of the .jar file.

Thefollowing shows an example per si st ence- t ype Sstanzawith values appropriate
for WebL ogic Server RDBMS persistence:

<persi stence-type>
<type-identifier>WblLogi c_CVMP_RDBMs</type-identifier>
<type-versi on>5. 1. 0</t ype-versi on>

<t ype- st or age>META- | NF\ webl ogi c- cnp-rdbns-j ar. xm </type-stora
ge>

</ per si st ence-t ype>

Thedb- i s- shar ed element applies only to entity beans. When setto t r ue (the
default value), WebL ogic Server assumes that EJB data could be modified between
transactions and rel oads data at the beginning of each transaction. When settof al se,
WebL ogic Server assumesthat it has exclusive accessto the EJB datain the persistent
store. See “Using db-is-shared to Limit Callsto gjbLoad()” on page 4-12 for more
information.
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stateful-session-persistent-store-dir

st at ef ul - sessi on- per si st ent - st or e- di r specifies the file system directory
where WebL ogic Server stores the state of passivated stateful session bean instances.

persistence-use

The per si st ence- use property issimilar to per si st ence-t ype, but it defines the
persistence service actually used during deployment. per si st ence- use usesthe
type-identifier andtype-versi on elementsdefinedinapersi st ence-type to
identify the service.

For example, to actually deploy an EJB using the WebL ogic Server RDBM S-based
persistence service defined in per si st ence-t ype, the per si st ence- use stanza
would resemble:

<per si st ence- use>
<type-identifier>WblLogi c_CVMP_RDBMs</type-identifier>
<t ype-versi on>5. 1. 0</type-versi on>

</ persi st ence- use>

clustering-descriptor

Thecl ustering-descri pt or stanzadefinesthe replication properties and behavior
for EJBs deployed in aWebL ogic Server cluster. Thecl ust eri ng- descri pt or
stanza and each of its elements are optional, and are not applicable to single-server
systems.

The following shows all elements contained inthecl ust eri ng- descri pt or Stanza

<cl ustering-descriptor>
<honme-is-clusterabl e>. .. </ hone-is-clusterabl e>
<hone-| oad- al gorithme. .. </ home-| oad-al gorithn>
<hone-cal | -rout er-cl ass-nane>.. .</hone-call-router-class-nanme>
<st at el ess-bean-is-clusterabl e>. .. </statel ess-bean-i s-
cl usterabl e>
<st at el ess- bean-| oad-al gorithnp..
</ st at el ess- bean-1| oad- al gori t hmp
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<st at el ess-bean-cal | -rout er-cl ass- nane>.
. </ statel ess-bean-cal | -router-cl ass- nane>

<st at el ess-bean-net hods- ar e-i denpot ent >.
. </ st at el ess-bean-net hods- ar e-i denpot ent >

</ cl ustering-descri ptor>

home-is-clusterable

You can set this element to either t r ue or f al se. When hone- i s-cl usterabl e is
true, the EJB can be deployed from multiple WebL ogic Serversin acluster. Calsto
the home stub are load-balanced between the servers on which this bean is deployed,
and if aserver hosting the bean is unreachable, the call automatically fails over to
another server hosting the bean.

home-load-algorithm

home- | oad- al gor i t hmspecifies the algorithm to use for load balancing between
replicas of the EJB home. If this property is not defined, WebL ogic Server uses the
algorithm specified by the server property,

webl ogi c. cl ust er. def aul t LoadAl gorithm

You can define hore- | oad- al gor i t hmas one of the following values:

m round-robin: Load balancing is performed in a sequential fashion among the
servers hosting the bean.

m random Replicas of the EJB home are deployed randomly among the servers
hosting the bean.

®m wei ght - based: Replicas of the EJB home are deployed on host servers
according to the servers' current workload.

home-call-router-class-name

home- cal | - r out er - ¢l ass- name specifies the custom class to use for routing bean
method calls. This class must implement webl ogi c. rni . cl uster. Cal | Router. If
specified, an instance of this classis called before each method call. The router class
has the opportunity to choose a server to route to based on the method parameters. The
class returns either a server name or null, which indicates that the current load
algorithm should select the server.
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stateless-bean-is-clusterable

Usest at el ess- bean-i s- cl ust er abl e to specify whether a stateless session
bean’ sEJBj ect interfaceis clustered. Clustered EJBObj ect s support load
balancing and failover.

If st at el ess-bean-i s-cl ust erabl eistrue, whenahomeinterface of aclustered
statel ess session bean creates abean instance, it returnsaEJBhj ect stubtotheclient
that lists all of the serversin the cluster. Given the stateless nature of the bean, any
instance can service any client request.

stateless-bean-load-algorithm

Usest at el ess- bean-i s- cl ust er abl e to specify whether a stateless session
bean’sEJBj ect interfaceis clustered. Clustered EJBObj ect s support load
balancing and failover.

If st at el ess- bean-i s-cl ust erabl eistrue, whenahomeinterface of aclustered
statel ess session bean creates abean instance, it returnsaEJBOoj ect stubtotheclient
that lists all of the serversin the cluster. Given the stateless nature of the bean, any
instance can service any client request.

stateless-bean-call-router-class-name

Thisproperty issimilar tohome- cal | - rout er - ¢l ass- nane, but it isapplicableonly
to stateless session EJBs.

stateless-bean-methods-are-idempotent

Y ou can set this element to either t rue or f al se. Set

st at el ess- bean- met hods- ar e- i denpot ent tot r ue only if the bean iswritten
such that repeated calls to the same method with the same arguments has exactly the
same effect asasingle call. This allows the failover handler to retry afailed call
without knowing whether the call actually completed on the failed server. Setting this
property tot r ue makesit possiblefor the bean stub to automatically recover from any
failure aslong as another server hosting the bean can be reached.

Note: This property is applicable only to statel ess session EJBs.
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transaction-descriptor

Thetransacti on-descri pt or stanza contains elements that define transaction
behavior in WebL ogic Server. Currently, this stanzaincludes only one element:

<transacti on-descri ptor>
<trans-tineout-seconds>20</trans-ti nmeout - seconds>

<transacti on-descri ptor>

trans-timeout-seconds

Thet rans-ti meout - seconds element specifiesthemaximum durationfor theEJB’s
container-initiated transactions. If atransaction lasts longer than
trans-ti neout - seconds, WebLogic Server rolls back the transaction.

If you specify novaluefort r ans- t i meout - seconds, container-initiated transactions
timeout after five minutes, by default.

reference-descriptor

Ther ef erence-descri pt or stanzamapsreferencesintheej b-j ar. xm filetothe
JNDI names of actual resource factories and EJBs available in WebL ogic Server.

Ther ef er ence- descri pt or stanzacontainsoneor more additional stanzasto define
resource factory references and EJB references. The following shows the organization
of these elements:

<ref erence-descri ptor>
<resource-description>
<res-ref-name>. . .</res-ref-name>
<j ndi -nane>. . .</jndi-name>
</resource-descri ption>
<gjb-reference-description>

<ej b-ref-name>. . .</ejb-ref-nane>
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<j ndi -name>. . .</jndi-name>
</ ej b-reference-descripti on>

</reference-descriptor>

resource-description

The following elements define an individual r esour ce- descri pti on:

m res-ref-nanme specifiesaresource reference name. Thisisthe reference that
the EJB provider places within the ej b-j ar. xm deployment file.

m j ndi - nane specifies the INDI name of an actual resource factory available in
WebL ogic Server.

ejb-reference-description
The following elements define an individual ej b- r ef er ence- descri pti on:

m ¢ej b-ref-nane specifies an EJB reference name. Thisisthe reference that the
EJB provider placeswithinthe ej b-j ar. xml deployment file.

®m j ndi - nanme specifies the INDI name of an actual EJB available in WebL ogic
Server.

enable-call-by-reference

By default, EJB methods called from within the same EAR pass arguments by
reference. Thisincreases the performance of method invocation since parameters are
not copied.

If you set enabl e- cal | - by-ref erence tof al se, parameters to EJB methods are
copied (pass by value) in accordance with the EJB 1.1 specification. Pass by valueis
aways necessary when the EJB is called remotely (not from within the same
application).
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jndi-name

Thej ndi - name element specifies ajndi-name for a bean, resource, or reference.

transaction-isolation

Thet ransacti on-i sol at i on stanzaspecifiesthetransactionisolation level for EJB
methods. The stanza consists of one or morei sol ati on-1 evel elementsthat apply
to arange of EJB methods. For example:

<transaction-isol ati on>
<i sol ation-level >Seri al i zabl e</i sol ati on-1 evel >
<met hod>
<description>...</description>
<ej b-nane>. .. </ ej b- nane>
<met hod-intf>...</nmethod-intf>
<met hod- nanme>. . . </ met hod- nane>
<met hod- par ans>. . . </ met hod- par ans>
</ met hod>
</transaction-isol ati on>

The following sections describe each element int r ansact i on-i sol ati on.

isolation-level

i sol ation-1evel definesavalidtransaction isolation level to apply to specific EJB
methods. The following are possible valuesfor i sol ati on- 1 evel :

B TRANSACTI ON_READ_UNCOWM TTED: The transaction can view uncommitted
updates from other transactions.

m  TRANSACTI ON_READ COWM TTED: The transaction can view only committed
updates from other transactions.
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B TRANSACTI ON_REPEATABLE READ: Once the transaction reads a subset of data,
repeated reads of the same data return the same values, even if other transactions
have subsequently modified the data.

B TRANSACTI ON_SERI ALI ZABLE: Simultaneously executing this transaction
multiple times has the same effect as executing the transaction multiple timesin
aserial fashion.

Refer to your database documentation for more information on the implications and
support for different isolation levels.

method

The net hod stanza defines the EJB methods to which an isolation level applies.
met hod defines arange of methods using the following elements:

m descriptionisanoptiona element that describes the method.

m ej b- nane identifies the EJB to which WebL ogic Server appliesisolation level
properties.

m et hod-intf isan optional element that specifies the EJB interface to which
WebL ogic Server appliesisolation level properties, if the method has the same
signature in multiple interfaces. The value of this element must be “Home”,

“Remote”, “Loca”, or “Localhome”. If you do not specify met hod-i nt f, you
can apply an isolation to methods in both interfaces.

®m et hod- nanme specifies either the name of an EJB method or an asterisk (*) to
designate all EJB methods.

m et hod- par ans isan optional stanzathat lists the Java types of each of the
method’s parameters. The type of each parameter must be listed in order, using
individual met hod- par amelements within the met hod- par ans stanza.

For exampl e, the following method stanza designates all methods in the
“AccountBean” EJB:

<met hod>
<ej b- name>Account Bean</ ej b- nanme>
<met hod- name>* </ met hod- name>

</ met hod>
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The following stanza designates all methods in the remote interface of
“AccountBean:”

<met hod>
<ej b- name>Account Bean</ ej b- nane>
<met hod- i nt f >Renot e</ net hod-i nt f >
<met hod- nane>* </ net hod- nanme>

</ nmet hod>

security-role-assignment

Thesecurity-rol e-assi gnment stanzamapsapplicationrolesintheej b-j ar . xn
file to the names of security principals available in WebL ogic Server .-

security-rol e-assi gnment cancontain one or more pairs of the following
elements:

m rol e- nane isthe application role name that the EJB provider placed in the
ej b-jar.xm deployment file.

m principal - nanme specifies the name of an actual WebL ogic Server principal.
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CHAPTER

11 weblogic-cmp-rdbms-

jar.xml Document Type
Definitions

The chapter describes both the EJB 5.1 and EJB 6.0 deployment descriptor elements

found in the webl ogi c- cnp-rdbns-j ar. xm file, the weblogic-specific XML

document type definitions (DTD) file. Use these definitions to create the
WebL ogic-specific webl ogi c- cnp-rdbns-j ar. xm filethat is part of your EJB
deployment.

The following sections provide a complete reference of both versions of the
WebL ogic-specific XML including the DOCTY PE header information. Use these
deployment descriptor elements to specify container-managed-persistence (CMP).

EJB Deployment Descriptors

DOCTY PE Header Information

6.0 webl ogic-cmp-rdoms-jar.xml Deployment Descriptor File Structure
6.0 webl ogic-cmp-rdbms-jar.xml Deployment Descriptor Elements

5.1 weblogic-cmp-rdbms-jar.xml Deployment Descriptor File Structure

5.1 weblogic-cmp-rdoms-jar.xml Deployment Descriptor Elements

Programming WebL ogic Enterprise JavaBeans

11-1



11 weblogic-cmp-rdbms- jar.xml Document Type Definitions

EJB Deployment Descriptors

The EJB deployment descriptors provide structural and application assembly
information for an enterprise bean. Y ou specify thisinformation by specifying values
for the deployment descriptorsin three EJB XML DTD files. Thesefiles are:

m ejb-jar.xm
® webl ogi c-ej b-jar.xm
® webl ogi c- cnp-rdbns-j ar. xm

Y ou package these three XML files with the EJB and other classes into a deployable
EJB component, usually aJAR file, called ej b. j ar .

Theej b-jar. xm fileisbased on the deployment descriptors found in Sun
Microsystems'sej b. j ar. xnl file. The other two XML files are weblogic-specific
filesthat are based on the deployment descriptors found inwebl ogi c- ej b-j ar. xml
and webl ogi c- cnp-rdbms-j ar. xmi .

DOCTYPE Header Information

When editing or creating XML deployment files, it is critical to include the correct
DOCTYPE header for each deployment file. In particular, using an incorrect PUBLI C
element within the DOCTYPE header can result in parser errorsthat may be difficult to
diagnose. The correct text for the PUBLI C element for each XML deployment fileisas
follows.

The correct text for the PUBLI C element for the WebL ogic Server-specific
webl ogi c- cnp-rdbms-j ar. xm filesare asfollows.

XML File PUBLIC Element String
webl ogi c- cnp-r dbrs ‘-// BEA Systens, Inc.//DTD WbLogi ¢ 6. 0.0 EJB RDBMS20
-jar.xm Per si st ence/ / EN

“http://ww. bea. conf servers/w s600/ dt d/ webl ogi c-r dbns
20- per si st ence- 600. dt d*

11-2 Programming WebL ogic Enterprise JavaBeans



DOCTYPE Header Information

XML File PUBLIC Element String
webl ogi cnp-rdbns ‘-//BEA Systens, Inc.//DTD WbLogic 5.1.0 EJB RDBMS
-jar.xm Persi stence/ / EN

http://ww. bea. coni servers/w s510/ dt d/ webl ogi c-r dbms-
persi stence. dtd

The correct text for the PUBLI C elements for the Sun Microsystem-specific ej b- j ar
filesare asfollows.

XML File PUBLIC Element String

ej b-jar. xm ‘-//Sun M crosystens, Inc.//DTD Enterprise JavaBeans
2.0//EN

ej b-jar. xm ‘-//Sun M crosystens, Inc.//DID Enterprise JavaBeans
1.1//EN

“http://ww. java. sun. conlj2ee/dtds/ejb-jar_1_1.dtd’

For example, the entire DOCTYPE header for awebl ogi c- cnp-rdbns-j ar. xn fileis
asfollows:

<! DOCTYPE webl ogi c- cnp-rdbms-jar PUBLI C

'-//BEA Systens, Inc.//DTD WbLogic 6.0.0 EJB RDBMS20

Persi stence/ / EN

"http://ww. bea. conif servers/w s600/ dt d/ webl ogi c- r dbns20- per si sten

ce-600.dtd ' >

XML fileswith incorrect header information may yield error messages similar to the
following, when used with a utility that parsesthe XML (such asej bc):

SAXException: This docunment may not have the identifier ‘identifier_nane’

i dentifier_nane generaly includes the invalid text from the PUBLI C element.

Document Type Definitions (DTDs) for Validation

The contents and arrangement of elementsin your XML files must conform to the
Document Type Definition (DTD) for each file you use. WebL ogic Server utilities
ignorethe DTDs embedded within the DOCTYPE header of XML deployment files, and
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instead use the DTD locations that were installed along with the server. However, the
DOCTY PE header information must include avalid URL syntax in order to avoid
parser errors.

Note: Most browsers do not display the contents of files having the .dt d extension.
Toview the DTD file contentsin your browser, save the links astext filesand
view them with a text editor.

weblogic-cmp-rdbms-jar.xml

The following links provide the public DTD locations for the
webl ogi c- cnp-rdbms-j ar. xm deployment files used with WebL ogic Server:

m Forwebl ogi c-cnp-rdbns-jar. xni 6.0DTD:

http://ww. bea. coni servers/w s600/ dt d/ webl ogi c-r dbns20-

per si st ence-600. dtd containsthe DTD that defines container-managed
persistence properties for entity EJBs. ThisDTD is changed from WebL ogic
Server Version 5.1, and you must still include a

webl ogi c- cnp-rdbms-j ar. xm filefor entity EJBs using WebL ogic Server
RDBM S-based persistence.

Usethe existing DTD file located at:

http://ww. bea. coni servers/w s600/ dt d/ webl ogi c-r dbns-
persi st ence-600. dtd
m For webl ogi c-cnp-rdbns-jar.xn 51DTD:

webl ogi c- r dbms- per si st ence. dt d contains the DTD that defines
container-managed persistence properties for entity EJBs. ThisDTD is used to
create thewebl ogi c- r dbms- per si st ence. xni file for using WebL ogic Server
persistence services. Third-party persistence vendors may also create XML
deployment files that conform to this DTD. Thisfileis located at

http: //www.bea.com/ser ver s/'wl s510/dtd/webl ogi c-rdbms-per si stence.dtd

ejb-jar.xml

The following links provide the public DTD locations for the ej b-j ar . xm
deployment files used with WebL ogic Server:

m Forejb-jar.xm 2.0DTD:
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6.0 weblogic-cmp-rdbms-jar.xml Deployment Descriptor File Structure

http://ww. j ava. sun. com dt d/ ej b-jar_2_0.dtd containsthe DTD for
the standard ej b-j ar. xn deployment file, required for all EJBs. ThisDTD is
maintained as part of the JavaSoft EJB 2.0 specification; refer to the JavaSoft
specification for information about the elements used in ej b-j ar . dt d.

m Forejb-jar.xm 1.1DTD:

ej b-jar.dtd containsthe DTD for the standard ej b-j ar. xm deployment
file, required for all EJBs. This DTD is maintained as part of the JavaSoft EJB
1.1 specification; refer to the JavaSoft specification for information about the
elementsused inej b-j ar. dt d.

Note: Refer to the appropriate JavaSoft EJB specification for a description of the
ej b-jar.xm deployment descriptors.

6.0 weblogic-cmp-rdbms-jar.xml
Deployment Descriptor File Structure

webl ogi c- cnp-rdbns-j ar. xm defines deployment descriptors for a entity EJBs
that uses WebL ogic Server RDBM S-based persistence services. The EJB 2.0 container
uses aversion of webl ogi c- cp-rdbns-j ar. xnl that is different from the one
shipped with WebL ogic Server Version 5.1. See L ocking Servicesfor Entity EJBsfor
more information.

Y ou can continueto usethe earlier webl ogi c- cnp-rdbns-j ar. xni DTDforEJB 1.1
beansthat you will deploy on the WebL ogic Server Version 6.0. However, if you want
to use any of the new CMP 2.0 features, you must use the new DTD described below.

The top-level element of the WebL ogic Server 6.0 webl ogi c- cnp-r dbms-j ar. xm
consists of awebl ogi c-rdbns-j ar stanza:

description
webl ogi c-versi on
webl ogi c-rdbns-j ar

webl ogi c- r dbns- bean
ej b- name
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11 weblogic-cmp-rdbms- jar.xml Document Type Definitions

dat a- sour ce- nane

t abl e- nane

fiel d-nane

field-mp

field-group

webl ogi c- query

del ay- dat abase-insert-unti
automati c- key-generation

webl ogi c-rdbns-rel ati on
rel ati on-nanme

t abl e- nanme

webl ogi c-rel ati onship-role

6.0 weblogic-cmp-rdbms-jar.xml
Deployment Descriptor Elements

m “automatic-key-generation” on page 11-8

m “cmp-field” on page 11-9

m “cmr-field” on page 11-10

m “column-map” on page 11-11

m “create-default-dbms-tables’ on page 11-12
m “data-source-name’ on page 11-13

m “db-cascade-delete” on page 11-14

m “dbms-column” on page 11-15

m  “dbms-column-type” on page 11-16

m  “delay-database-insert-until” on page 11-17
m “gb-name’ on page 11-18

m “field-group” on page 11-20

m “field-map” on page 11-21
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6.0 weblogic-cmp-rdbms-jar.xml Deployment Descriptor Elements

“foreign-key-column” on page 11-22
“generator-name” on page 11-23
“generator-type” on page 11-24
“group-name” on page 11-25
“include-updates’ on page 11-26
“key-cache-size” on page 11-27
“key-column” on page 11-28
“max-elements’ on page 11-29
“method-name’ on page 11-30
“method-param” on page 11-31
“method-params’ on page 11-32
“query-method” on page 11-33
“relation-name” on page 11-34
“relationship-role-name” on page 11-35
“sgl-select-distinct” on page 11-36
“table-name” on page 11-37
“weblogic-gl” on page 11-38
“weblogic-query” on page 11-39
“weblogic-rdbms-relation” on page 11-40
“weblogic-relationship-role” on page 11-41
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automatic-key-generation

Range of values: na
Default value: na
Requirements: Optional.

Parent elements:

webl ogi c- r dbns- bean

Deployment file:

webl ogi c- cnp-rdbms-j ar. xm

Function

Example

The aut omat i c- key- gener at i on element specifies the use of the Sequence/Key
Generation feature.

The XML stanza can contain the elements shown here:

<aut omati c- key- gener ati on>
<gener at or -t ype>ORACLE</ gener at or -t ype>
<gener at or - name>t est _sequence</ gener at or - nane>
<key- cache-si ze>10</ key- cache- si ze>

</ automati c- key- generati on>

<aut omati c- key- generati on>
<gener at or -t ype>SQ.- SERVER</ gener at or - t ype>
</ aut omati c- key- generati on>

<aut omati c- key- generati on>
<gener at or - t ype>NAMED _SEQUENCE_TABLE</ gener at or - t ype>
<gener at or - name>MY_SEQUENCE_TABLE_NAME</ gener at or - nane>
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cmp-field

cmp-field

<key- cache-si ze>100</ key- cache- si ze>

</ aut omati c- key-generati on>

Range of values:

Valid name

Default value:

n/a

Requirements:

Field is case sensitive and must match the name of the field in the bean and must also
haveacnp-fiel d entryintheej b-jar. xm .

Parent elements:

webl ogi c-r dbns- bean

field-mp
webl ogi c-rdbns-rel ati on
field-group
Deployment file: webl ogi c- cnp-rdbns-jar. xm
Function

Example

This name specifies the mapped field in the bean instance which should be popul ated
with information from the database.

See “field-map” on page 11-21.
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cmr-field

Range of values: Valid name
Default value: na
Requirements: Thefield referenced incnr - f i el d must have amatchingcnr - fi el d entry in the

ejb-jar.xm.

Parent elements: webl ogi c-rdbns-rel ation
field-group
Deployment file: webl ogi c- cnp-rdbmns-j ar. xm
Function

Thecnr-fi el d element specifies the name of acmr-field.

Example

The XML stanza can contain the elements shown here:
<webl ogi c-rdbns-j ar>
<webl ogi c-rdbmrs-rel ati on>
<fi el d- gr oup>enpl oyee</fi el d- gr oup>
<cnp-fiel d>enpl oyee stock purchases</cnp-field>
<cnr-field>stock options</cnr-field>

</ webl ogi c-rdbms-rel ati on>

</ webl ogi c-rdbns-j ar >

11-10  Programming WebL ogic Enterprise JavaBeans



column-map

column-map

Range of values:

n/a

Default value:

n/a

Requirements:

The key- col utm element is not specified, if thef or ei gn- key- col unm referstoa
remote bean.

Parent elements:

webl ogi c-r dbns- bean
webl ogi c-rel ati onship-role

Deployment file:

webl ogi c- cnp-rdbns-j ar. xmi

Function

Example

This element represents the mapping of aforeign key column in one table in the
database to a corresponding primary key. The two columns may or may not be in the
same table. The tables to which the column belong are implicit from the context in
which the col um- nap element appears in the deployment descriptor.

<col um- map
<f or ei gn- key- col um>account -i d</ f or ei gn- key- col utm>
<key- col um>i d</ key- col utm>

</ col um- map>
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create-default-dbms-tables

Range of values:

True | False.

Default value:

False

Requirements:

Use this element only for convenience during the development and prototyping phases.
Thisis because the Table Schemain the DBMS CREATE statement used will be the
container’s best approximation of the definition. A production environment most likely,
will require a more precise schema definition.

Parent elements:

webl ogi c-rdbns-j ar

Deployment file:

webl ogi c- cnp-rdbms-j ar. xm

Function

Example

Thecr eat e- def aul t - dbns- t abl e element turns on or off a feature that
automatically creates adefault table based on the descriptions in the deployment files
and the bean class. When set to False, thisfeatureis turned off and table will not
automatically be generated. When set to Tr ue, thisfeatureisturned on and thetableis
automatically created. If TABLE CREATI ONfails, aTabl e Not Found error isthrown
and the table must be created by hand.

The following example specifiesthe cr eat e- def aul t - dbns-t abl es element.

<creat e-def aul t - dbns-t abl es>True</ creat e- def aul t - dbns- t abl es>
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data-source-name

data-source-name

Range of values: Valid name of the data source used for al data base connectivity for this bean.
Default value: n‘a
Requirements: Must be defined as a standard WebL ogic Server JDBC data source for database
connectivity. See Programming WebL ogic JDBC for more information.
Parent elements: weblogic-rdbms-bean
Deployment file: webl ogi c- cnp-rdbns-jar. xm
Function

The dat a- sour ce- name that specifies the JIDBC data source name to be used for all
database connectivity for this bean.

Example

See “table-name” on page 11-37.
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db-cascade-delete

Range of values:

Default value: n‘a

Requirements: Only supported for Oracle database. Can only be specified for one-to-one or
one-to-many relationships.

Parent elements: webl ogi c-r dbns- bean
webl ogi c-rel ati onship-role

Deployment file: webl ogi c- cnp-rdbms-j ar. xm

Function

The db- cascade- del et e element specifies whether the database cascade feature is
turned on. If this element is not specified, WebL ogic Server assumes that database
cascade delete is not specified.

Example

See “Cascade Delete Method” on page 5-16.
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dbms-column

dbms-column
Range of values: Valid name
Default value: na
Requirements: dbns- col umm is case maintaining, athough not all database are case sensitive.
Parent elements: webl ogi c-r dbns- bean
field-map
Deployment file: webl ogi c- cnp-rdbns-jar. xm
Function

The name of the database column to which the field should be mapped.

Example

See “field-map” on page 11-21.
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dbms-column-type

Range of values:

Valid name

Default value:

n‘a

Requirements:

Avai l abl e for use with Oracle database only.

Parent elements:

webl ogi c- r dbns- bean
field-map

Deployment file:

webl ogi c- crp-rdbms-j ar. xm

Function

Example

The dbms-column-type element maps the current field to a Blob or Clob in an Oracle
database or aLongString in a Sybase database. This element can be one of the
following:

m OracleBlob
m OracleCLob

m LongString

<fi el d- map>

<cnp-fiel d>phot o</ cnp-fiel d>

<dbns- col um>PI CTURE</ dbrrs- col um>

<dbns_col um-type>O acl eBl ob</ dbns- col um-type>
</field-map>
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delay-database-insert-until

delay-database-insert-until

Range of values:

Default value:

ej bPost Creat e

Requirements:

Databaseinsert isdelayed until after ej bPost Cr eat e whenacnr - fi el d ismapped
toaf orei gn- key col um that does not allow null values. In this case, the

cnr - fi el d must besettoanon-null valuein ej bPost Cr eat e before the bean is
inserted into the database.

Thecnr - fi el ds may not be set during ej bCr eat e, before the primary key of the
bean is known.

Parent elements:

webl ogi c-r dbns- bean

Deployment file:

webl ogi c- cnp-rdbms-j ar. xmi

Function

Example

Thedel ay- dat abase-i nsert-until element specifiesthe precisetimewhen anew
bean that uses RDBM S CMP isinserted into the database.

It is advisable to delay the database insert until after the ej bPost Cr eat e method
modifies the persistent fields of the bean. This can yield better performance by
avoiding an unnecessary store operation.

For maximum flexibility, you should avoid creating related beansin your

ej bPost Cr eat e method. This may make delaying the database insert impossible if
database constraints prevent rel ated beans from referring to abean that hasnot yet been
created.

The following example specifiesthe del ay- dat abase-i nsert-until element.
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<del ay- dat abase-i nsert-until >ej bPost Cr eat e</ del ay- dat abase-i nsert
-until >

ejb-name

Range of values: Valid name of an EJB.
Default value: n/a
Requirements: Must match the ej b- nane of the cmp entity bean defined intheej b-j ar. xni .
Parent elements: webl ogi c-r dbns- bean
Deployment file: webl ogi c- cnp-rdbns-j ar. xm
Function

The name that specifies an EJB as defined in the g/ b-cmp-rdbms.xml. This name must
match the ej b- nanme of acmp entity bean contained intheej b-j ar. xm .

Example

See “table-name” on page 11-37.

enable-tuned-updates

Note: This deployment descriptor appliesto EJB 1.1 only.

Range of values: True/ Fal se
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enable-tuned-updates

Default value:

True

Requirements:

Parent elements:

webl ogi c-r dbns- bean

Deployment file:

webl ogi c- cnp-rdbms-j ar. xmi

Function

Example

Theenabl e-t uned- updat es element specifiesthat whenej bSt or e iscalled that the
EJB container automatically determine which container-managed fields have been
modified and then writes only those fields back to the database.

The following examples shows how to specify the enabl e- t uned- updat es element.

<enabl e- t uned- updat es>Tr ue</ enabl e-t uned- updat es>
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field-group

Range of values:

Valid name

Default value:

A special group named def aul t isused for finders and rel ationshipsthat have no group
specified.

Requirements:

The default group contains all of abean’s cmp-fields, but none of its cmr-fields.

Parent elements:

webl ogi c-rdbns-rel ation

Deployment file:

webl ogi c- cnp-rdbms-j ar. xm

Function

Example

Thefi el d- gr oup element represents a subset of the cmp and cmr-fields of a bean.
Related fields in abean can be put into groups that are faulted into memory together
asaunit. A group can be associated with afinder or relationship, so that when a bean
isloaded asthe result of executing afinder or following arelationship, only the fields
specified in the group are loaded.

A field may belong to multiple groups. In this case, the get XXX method for the field
faultsin the first group that contains the field.

The XML stanza can contain the elements shown here:

<webl ogi c-r dbns- bean>
<ej b- name>XXXBean</ ej b- name>
<fi el d- group>
<gr oup- nane>nedi cal - dat a</ gr oup- nane>
<cnp-fiel d>i nsurance</cnp-fiel d>
<cnr-field>doctors</cnr-fields>
</field-group>
</ webl ogi c- r dbns- bean>
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field-map

Range of values:

Valid name

Default value:

n/a

Requirements:

Field mapped to the column in the database must correspond to acmp field in the bean.

Parent elements:

webl ogi c-r dbns- bean

Deployment file:

webl ogi c- cnp-rdbns-j ar. xmi

Function

Example

The name of the mapped field for a particular column in a database that corresponds
to acmp field in the bean instance.

The XML stanza can contain the elements shown here:

<webl ogi c-rdbns-j ar >
<webl ogi c- r dbns- bean>

<fi el d- map>
<cnp-field>account!ld</cnp-fiel d>
<dbns- col um>i d</ dbms- col um>
</field-mp>

<fi el d- map>
<cnp-fiel d>bal ance</cnp-fi el d>
<dbns- col um>bal </ dbns- col um>
</field-mp>

<fiel d- map>
<cnp-fiel d>account Type</cnp-fiel d>
<dbns- col um>t ype</ dbns- col utm>
</field-mp>
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</ webl ogi c- r dbns- bean>
</ webl ogi c-rdbns-j ar >

foreign-key-column

Range of values: Valid name

Default value: n/a

Requirements: Must correspond to a column of aforeign key.
Parent elements: webl ogi c-r dbns- bean

col um- map

Deployment file: webl ogi c- cnp-rdbns-j ar. xm

Function

Thef or ei gn- key- col uim element represents a column of aforeign key in the
database.

Example

See “column-map” on page 11-11.
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generator-name

Range of values: n‘a
Default value: na
Requirements: Optional.
Parent elements: webl ogi c-r dbns- bean
aut onati c- key-generation
Deployment file: webl ogi c- cnp-rdbns-jar. xm
Function

The gener at or - name element is used to specify the name of the generator.
For example;

m [f thegenerat or - t ype element is ORACLE, then the gener at or - nane element
would be the name of the ORACLE_SEQUENCE to be used.

m [f thegenerator-type element iSNAMED SEQUENCE TABLE, then the
gener at or - name €lement would be the name of the SEQUENCE_TABLE to be
used.

Example

See “automatic-key-generation” on page 11-8.
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generator-type

Range of values: na
Default value: n/a
Requirements: Optional
Parent elements: webl ogi c-r dbns- bean
aut omati c- key- generation
Deployment file: webl ogi c- cnp-rdbns-j ar. xm
Function
The generator-type element specifies the key generation method to use. The options
include:
m CRACLE

m SQL_SERVER
m NAVED SEQUENCE TABLE

Example

See “automatic-key-generation” on page 11-8.
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group-name

Range of values: Valid name
Default value: n‘a
Requirements: n‘a
Parent elements: webl ogi c-rdbns-rel ati on
field-group
webl ogi c-r dbns- bean
finder

finder-query

Deployment file: webl ogi c- cnp-rdbns-jar. xm

Function

The gr oup- name element specifies the name of afield group.

Example

The XML stanza can contain the elements shown here:
<webl ogi c-rdbns-j ar >
<webl ogi c-rdbns-rel ation>
<fi el d- gr oup>enpl oyee</fi el d- gr oup>
<cnp-fiel d>enpl oyee stock purchases</cnp-fiel d>
<cnr-field>stock options</cnr-field>
<gr oup- nane>fi nanci al dat a</ group- nanme>
</ webl ogi c-rdbms-rel ati on>

</ webl ogi c-rdbns-j ar >
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Include-updates

Range of values:

True | Fal se

Default value:

Fal se

Requirements:

The default value, which is Fal se, provides the best performance.

Parent elements:

weblogic-rdbms-bean
weblogic-query

Deployment file:

webl ogi c- crp-rdbms-j ar. xm

Function

Example

Theinclude-updates el ement specifiesthat updates made during the current transaction
must be reflected in the result of aquery. If thiselement is set to Tr ue, the container
will flush al changes made by the current transaction to disk before executing the

query.

The XML stanza can contain the elements shown here:

<i ncl ude- updat es>Fal se</i ncl ude_updat es>
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key-cache-size

Range of values: n‘a
Default value: 1
Requirements: Optional
Parent elements: webl ogi c-r dbns- bean
aut onati c- key-generation
Deployment file: webl ogi c- cnp-rdbns-jar. xm
Function

The key-cache-size element specifies the optional size of the primary key cache
available in the automatic primary key generation feature.

Example

See “automatic-key-generation” on page 11-8.
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key-column

Range of values: Valid name

Default value: n/a

Requirements: Must correspond to a column of aprimary key.
Parent elements: webl ogi c-r dbns- bean

col um- map

Deployment file: webl ogi c- cnp-rdbns-j ar. xm

Function

The key- col uim element represents a column of a primary key in the database.

Example

See “column-map” on page 11-11.
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max-elements

Range of values: n‘a
Default value: na
Requirements: n‘a
Parent elements: weblogic-rdbms-bean
weblogic-query
Deployment file: webl ogi c- cnp-rdbns-jar. xm
Function

max- el enent s specifiesthe maximum number of elementsthat should be returned by
amulti-valued query. This element is similar to the maxRows feature in JDBC.

Example

The XML stanza can contain the elements shown here:
<max- el enent s>100</ nax- el enent s>

<! ELEMENT nmax- el ement ( PCDATA) >
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method-name

Range of values: na
Default value: n/a
Requirements: The ‘*’ character may not be used as awildcard.
Parent elements: webl ogi c-r dbns- bean
query- et hod
Deployment file: webl ogi c- cnp- rdbns-j ar. xni
Function

The net hod- nane element specifies the name of afinder or ej bSel ect method.

Example

See “weblogic-query” on page 11-39.
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method-param

Range of values: Valid name

Default value: na

Requirements: n‘a

Parent elements: webl ogi c-r dbns- bean

nmet hod- par ans

Deployment file: webl ogi c- cnp-rdbms-j ar. xm

Function

The net hod- par amelement contains the fully qualified Java type name of a method
parameter.

Example

The XML stanza can contain the elements shown here:

<met hod- par an®j ava. | ang. St ri ng</ net hod- par an»
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method-params

Range of values: list of valid names
Default value: n/a

Requirements: na

Parent elements: webl ogi c-r dbns- bean

query- et hod

Deployment file: webl ogi c- cnp- rdbns-j ar. xni

Function

The met hod- par ans element contains an ordered list of the fully-qualified Javatype
names of the method parameters.

Example

See “weblogic-query” on page 11-39.
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query-method

Range of values: n‘a
Default value: n‘a
Requirements: n‘a

Parent elements:

webl ogi c-r dbns- bean

Deployment file:

webl ogi c- cnp-rdbns-j ar. xmi

Function

Example

The quer y- et hod element specifies the method that is associated with a
webl ogi c- query. It also usesthe same format astheej b-j ar. xm  descriptor.

See “weblogic-query” on page 11-39.
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relation-name

Range of values: Valid name
Default value: na
Requirements: Must match the ej b-r el at i on- nane of an gb-relation in the associated

ej b-j ar. xm descriptor file.

Parent elements: webl ogi c-rdbns-rel ation
Deployment file: webl ogi c- cnp-rdbmns-j ar. xm
Function

Therel ati on- name element specifies the name of arelation.

Example

The XML stanza can contain the elements shown here:
<webl ogi c-rdbns-j ar >
<webl ogi c-rdbns-rel ati on>
<rel ati on- name>st ocks- hol ders</rel ati on- nane>
<t abl e- nane>st ocks</ t abl e- name>
</ webl ogi c-rdbms-rel ati on>

</ webl ogi c-rdbns-j ar >

11-34  Programming WebL ogic Enterprise JavaBeans



relationship-role-name

relationship-role-name

Range of values:

Valid name

Default value:

n/a

Requirements:

The name must match the ej b-r el ati onshi p-r ol e- nane of an
ej b-rel ati onshi p-rol e intheassociated ej b-j ar. xm descriptor file.

Parent elements:

webl ogi c-rdbns-rel ati on
webl ogi c-rel ati onship-role

Deployment file:

webl ogi c- cnp-rdbns-j ar. xmi

Function

Example

Ther el ati onshi p-rol e- name element specifies the name of arelationship role.

The XML stanza can contain the e ements shown here:
<webl ogi c-rdbns-j ar >
<webl ogi c-rdbns-rel ation>

<webl ogi c-rel ati onshi p-rol e>st ockhol der </ webl ogi c-
rel ati onshi p-rol e>

<rel ati onshi p-rol e- nane>st ockhol ders</rel ati onshi p-
rol e- name>

</ webl ogi c-rdbms-rel ati on>

</ webl ogi c-rdbmns-j ar>
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sql-select-distinct

Range of values:

True | Fal se

Default value:

Fal se

Requirements:

The Oracle database does not allow you to use a SELECT DISTINCT in conjunction
withaFOR UPDATE clause. Therefore, you cannot usethesql - sel ect - di sti nct
element if any bean in the calling chain has a method with a

transaction-isol ati on elementsettothei sol ati on-1 evel subeementwith
avalue of TRANSACTI ON_READ COWM TED_FOR_UPDATE Y ou specify the
transacti on-isol ati on elementinthewebl ogi c-ej b-j ar. xm file.

Parent elements:

webl ogi c- query

Deployment file:

webl ogi c- crp-rdbms-j ar. xm

Function

Example

Thesql - sel ect - di sti nct element controls whether the generated SQL SELECT
statement will contain aa DISTINCT qualifer. Using the DISTINCT qualifer caused
the database to return unique rows.

The XML example contains the element shown here;

<sql - sel ect - di stinct>True</ sql - sel ect - di st inct>
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table-name

Range of values:

Valid, fully qualified SQL name of the source table in the database.

Default value:

n/a

Requirements:

t abl e- nane must be set in all cases.

Parent elements:

webl ogi c-r dbns- bean

webl ogi c-r dbns- bean
webl ogi c-rdbns-rel ati on

Deployment file:

webl ogi c- cnp-rdbms-j ar. xmi

Function

Example

Thefully qualified SQL name of thetable. The user defined for the dat a- sour ce for
this bean must have read and write privileges for this table, but does not necessarily
need schema modification privileges.

<t abl e- nanme>Account s</ t abl e- nane>
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weblogic-gl

Range of values: na
Default value: na
Requirements: na

Parent elements:

weblogic-rdbms-bean
weblogic-query

Deployment file:

webl ogi c- cnp-rdbms-j ar. xm

Function

Example

Thewebl ogi c- gl element specifies aquery that contains a WebL ogic specific
extension to the gb-gl language. Y ou should specify queries that only use standard
EJB-QL language featuresin theej b-j ar. xm deployment descriptor.

See “weblogic-query” on page 11-39.
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weblogic-query

weblogic-query

Range of values: n‘a
Default value: n‘a
Requirements: n‘a

Parent elements:

webl ogi c-r dbns- bean

Deployment file:

webl ogi c- cnp-rdbns-j ar. xmi

Function

Example

Thewebl ogi c- quer y element allows you to associate WebL ogic specific attributes
with a query, as necessary. For example, webl ogi c- query can be used to specify a
query that contains aWebL ogi ¢ specific extension to EJB-QL. Queriesthat do not take
advantage of WebL ogic extensions to EJB-QL should be specified in the

ej b-jar.xm deployment descriptor.

Also, thewebl ogi c- query element is used to associate af i el d- gr oup with the
query if the query retrieves an entity bean that should be pre-loaded into the cache by
the query.

The XML stanza can contain the elements shown here:
<webl ogi c- query>
<query- nmet hod>
<met hod- nane>f i ndBi gAccount s</ net hod- nane>
<met hod- par ans>

<met hod- par anm>doubl e</ net hod- par an»>
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</ met hod- par ans>

<query- et hod>

<webl ogi c- gl >WHERE BALANCE>10000
ORDERBY NAME</ webl ogi c- gl >

</ webl ogi c- quer y>

weblogic-rdbms-relation

Parent elements: webl ogi c-rdbns-j ar

Function

Thewebl ogi c-rdbns-rel ati on element represents asingle relationship that is
managed by the WebL ogic CMP persistence type. deployment descriptor. WebL ogic
Server supports the following three relationship mappings:

e For one-to-one relationships, the mapping is from aforeign key in one bean to
the primary key of the other bean.

e For one-to-many relationships, the mapping is also from aforeign key in one
bean to the primary key of another bean.

e For many-to-many relationships, the mapping involves ajoin table. Each row in
the join table contains two foreign keys that map to he primary keys of the
entitiesinvolved in the relationship.

For more information on container managed rel ationships, see “ Container-M anaged
Relationships’ on page 5-27.

Example

webl ogi c-rdbns-rel ati on
rel ati onshi p-rol e- nanme
gr oup- name
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weblogic-relationship-role

col um- map
db- cascade-del ete

weblogic-relationship-role

Range of values:

Valid name

Default value:

n/a

Requirements:

Themapping of aroleto atableisspecified in theassociated webl ogi c- r dbns- bean
and ej b-rel ati on elements.

Parent elements:

webl ogi c-rdbns-rel ati on

Deployment file:

webl ogi c- cnp-rdbns-j ar. xmi

Function

Example

Thewebl ogi c-rel ati onshi p-rol e element is used to express a mapping from a
foreign key to a primary key. Only one mapping is specified for one-to-one
relationships when the relationship islocal. However, with a many-to-many
relationship, you must specify two mappings

Multiple column mappings are specified for asinglerole, it the key is complex. No
col um- map is specified if theroleisjust specifying a group-name.

The XML stanza can contain the elements shown here:

<webl ogi c-rdbns-j ar >
<webl ogi c-rdbns-rel ati on>
<rel ati on- name>st ocks- hol ders</rel ati on- nane>
<t abl e- name>st ocks</ t abl e- nane>
<webl ogi c-rel ati onshi p-rol e>st ockhol der
</ webl ogi c-rel ati onshi p-rol e>
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</ webl ogi c-rdbns-rel ati on>
</ webl ogi c-rdbns-j ar >

5.1 weblogic-cmp-rdbms-jar.xml
Deployment Descriptor File Structure

webl ogi c- cnp-rdbms-j ar. xm defines deployment elementsfor asingle entity EJB
that uses WebL ogic Server RDBM S-based persistence services. See “Locking
Services for Entity EJBS’ on page 4-37 for more information.

The top-level element of the WebL ogic Server 5.1 webl ogi c- cnp-r dbns-j ar. xm
consists of awebl ogi c- ent er pri se- bean Stanza:

description
webl ogi c-version
<webl ogi c-ent erpri se- bean>
<pool - name>f i nance_pool </ pool - name>
<schenma- nane>F| NANCE_APP</ schema- nane>
<t abl e- name>ACCOUNT</ t abl e- nanme>
<attribute-map>
<obj ect -l i nk>
<bean-fi el d>account | D</ bean-fi el d>
<dbns- col utMm>ACCOUNT_NUMBER</ dbns- col urm>
</ obj ect-1ink>
<obj ect -l i nk>
<bean-fi el d>bal ance</ bean-fi el d>
<dbms- col utm>BALANCE</ dbns- col um>
</ obj ect-1ink>

</attribute-map>
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<finder-1list>

<finder>

<met hod- nane>f i ndBi gAccount s</ et hod- nane>

<net hod- par ans>

<<met hod- par an>doubl e</ net hod- par an»

</ met hod- par ans>
<finder - query><![ CDATA[ (> bal ance $0)]]></fi nder-query>
<finder-expression>. . .</finder-expression>
</finder>

</finder-list>

</ webl ogi c-enterpri se-bean>

5.1 weblogic-cmp-rdbms-jar.xml
Deployment Descriptor Elements

RDBMS Definition Elements

This section describes the RDBMS definition el ements.

pool-name

pool - nane specifies name of the WebL ogic Server connection pool to use for this
EJB’s database connectivity. See Using connection pools for more information.

schema-name

schena- name specifies the schema where the source table is located in the database.
Thiselement isrequired only if you want to use aschemathat is not the default schema
for the user defined in the EJB’s connection poal.
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Note: Thisfield is case sensitive, although many SQL implementations ignore case.

table-name

t abl e- nanme specifies the source table in the database. This element isrequired in all
cases.

Note: The user defined in the EJB’ s connection pool must have read and write
privileges to the specified table, though not necessarily schemamaodification
privileges. Thisfield is case sensitive, although many SQL implementations
ignore case.

EJB Field-Mapping Elements

This section describes the EJB field-mapping elements.

attribute-map

Theat t ri but e- map stanzalinks asingle field in the EJB instance to a particular
column in the database table. Theat t ri but e- map must have exactly one entry for
each field of an EJB that uses WebL ogic Server RDBM S-based persistence.

object-link

Each at t ri but e- map entry consists of an obj ect - | i nk stanza, which represents a
link between a column in the database and afield in the EJB instance.

bean-field

bean-fi el d specifiesthe field in the EJB instance that should be popul ated from the
database. Thiselement is case sensitive and must precisely match the name of thefield
in the bean instance.

Thefield referenced in this tag must also have acnp- fi el d element defined in the
ej b-jar.xm filefor the bean.
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dbms-column

dbms- col umm specifies the database column to which the EJB field is mapped. This
tag is case sensitive, although many databases ignore the case.

Note: WebL ogic Server does not support quoted RDBM S keywords as entries to
dbns- col umm. For example, you cannot create an attribute map for column
names such as “create” or “select” if those names are reserved in the
underlying datastore.

Finder Elements

finder-list

finder

This section describes the finder elements.

Thefinder-1ist stanzadefinesthe set of all findersthat are generated to locate sets
of beans. See “Writing for RDBM S Persistence for EJB 1.1 CMP” on page 5-4 for
more information.

finder-Iist mustcontainexactly one entry for each finder method defined in the
home interface, except for fi ndByPr i mar ykey. If an entry is not provided for
fi ndByPri mar yKey, oneis generated at compilation time.

Note: If you do provide an entry for fi ndByPr i mar yKey, WebLogic Server uses
that entry without validating it for correctness. In most cases, you should omit
an entry for f i ndByPr i mar yKey and accept the default, generated method.

Thefi nder stanza describes afinder method defined in the home interface. The
elements contained inthe f i nder stanza enable WebL ogic Server to identify which
method in the home interface is being described, and to perform required database
operations.
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method-name

met hod- nanme defines the name of the finder method in the home interface. Thistag
must contain the exact name of the method.

method-params

The net hod- par ans stanza defines the list of parameters to the finder method being
specified in method-name.

Note: WebL ogic Server comparesthislist against the parameter types for the finder
method in the EJB’s home interface; the order and type for the parameter list
must exactly match the order and type defined in the home interface.

method-param

met hod- par amdefines the fully-qualified name for the parameter’ s type. The type
nameis evaluated into aj ava. | ang. Cl ass object, and the resultant object must
precisely match the respective parameter in the EJB’s finder method.

Y ou can specify primitive parametersusing their primitive names (such as“ double” or
“int”). If you use a non-primitive datatype in anmet hod- par amelement, you must
specify afully qualified name. For example, usej ava. sql . Ti mest anp rather than
Ti nmest anp. If you do not useaqualified name, ej bc generatesan error message when
you compile the deployment unit.

finder-query
finder - quer y specifies the WebL ogic Query Language (WLQL) string that is used
to retrieve values from the database for this finder. See “ Using WebL ogic Query
Language (WLQL) for EJB 1.1 CMP’ on page 5-6 for more information.

Note: Always define the text of the fi nder - quer y value using the XML CDATA
attribute. Using CDATA ensures that any specia charactersinthe WLQL string
do not cause errors when the finder is compiled.

finder-expression

fi nder - expr essi on specifies a Javalanguage expression to use asavariablein the
database query for this finder.
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Note: Future versions of the WebLogic Server EJB container will use the EJB QL
query language (as required by the EJB 2.0 specification). EJB QL does not
provide support for embedded Java expressions. Therefore, to ensure easier
upgrades to future EJB containers, create entity EJB finders without
embedding Java expressionsin WLQL.
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