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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:

m Chapter 1, “Overview of WebL ogic Server Enterprise JavaBeans (EJBs),” isan
overview of EJB features supported in WebL ogic Server.

m  Chapter 2, “Designing Session and Entity EJBS,” isan overview of design
techniques devel opers can use to create session and entity EJBs.

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

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

m  Chapter 5, “WebL ogic Server Container-Managed Persistence Service - Basic
Features,” describes the basic features of the EJB container-managed persistence
service available for entity EJBs in the WebL ogic Server container.

m  Chapter 6, “WebL ogic Server Container-Managed Persistence Service -
Advanced Features,” describes the advanced features of the EJB
container-managed persistence service available for entity EJBs in the WebL ogic
Server container.

m  Chapter 10, “WebL ogic Server EJB Tools,” describes the tools shipped with
WebL ogic Server that are used with EJBs.

m  Chapter 11, “ The weblogic-gjb-jar.xml Deployment Descriptor,” describes the
WebL ogi c-specific deployment descriptor elements found in
webl ogi c-ej b-jar. xm .
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m  Chapter 12, “The weblogic-cmp-rdbms- jar.xml Deployment Descriptor,”
describes the WebL ogi c-specific deployment descriptor elements found in
webl ogi c-cnp-rdbns-j ar. xn .

m  Chapter 13, “Important Information for EJB 1.1 Users,” contains design and
implementation information for EJB 1.1.

Audience

This document is intended 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 thisdocument 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 aportion 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.
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Adobe Acrobat Reader is available at no charge from the Adobe Web site at
http://www.adobe.com/.

Related Information

The BEA corporate Web site provides 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 WebLogic Server’'s
weblogic-gjb-jar.xml file, see Chapter 11, “ The webl ogic-gjb-jar.xml
Deployment Descriptor.”

m  For more information on the deployment descriptors in WebL ogic Server’'s
weblogic-cmp-rdbms-jar.xml file, see Chapter 12, “ The weblogic-cmp-rdbms-
jar.xml Deployment Descriptor.”

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 ||OP
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Contact 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
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 humber

® Your company name and company address

= 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

XXV

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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Convention

Item

nonospace
text

Indicates code samples, commands and their options, data structures 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:

#i ncl ude <iostreamh> void main () the pointer psz
chnod u+w *

\t ux\ dat a\ ap

.doc

t ux. doc

Bl TMAP

fl oat

nonospace
italic
t ext

Identifies variablesin code.
Example:
String expr

UPPERCASE
TEXT

Indicates device names, environment variables, and logical operators.
Examples:

LPT1

SIGNON

OR

{1}

Indicates a set of choicesin asyntax line. The braces themselves should
never be typed.

[]

Indicates optional itemsin a syntax line. The brackets themselves should
never be typed.

Example:

buildobjclient [-v] [-0 nane ] [-f file-list]...

[-1 file-list]...

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

Item

Indicates one of the following in acommand line:

m  That an argument can be repested several timesin acommand line

m  That the statement omits additional optiona arguments

m  That you can enter additional parameters, values, or other information
The élipsisitself should never be typed.

Example:

bui | dobjclient [-v] [-0 name | [-f file-list]...
[-1 file-list]...

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

1 overview of WebLogic

Server Enterprise
JavaBeans (EJBs)

The following sections provide an overview of EJBs, and how they are implemented
in WebL ogic Server, aswell as a discussion of WebL ogic Server EJB features and
changes introduced in this release.

m “What Are EJBS?’ on page 1-1

m “Creating EJBs. Main Steps’ on page 1-4

m “EJB Developer Tools’ on page 1-5

m “Implementation of Java Specifications’ on page 1-7

m “EJB Features and Changesin this Release” on page 1-8

What Are EJBS?

Enterprise JavaBeans (EJBS) are reusable Java components that implement business
logic and enable you to develop component-based distributed business applications.
EJBsresidein an EJB container, which provides a standard set of services such as
persistence, security, transactions, and concurrency. Enterprise JavaBeans are the
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standard for defining server-side components. WebL ogic Server’' s implementation of
the Enterprise JavaBeans component architecture is based on Sun Microsystems EJB
specification.

WebL ogic Server is compliant with the Sun J2EE specification and EJB 1.1 and EJB
2.0 specifications. While you can deploy existing EJB 1.1 beansin this version of
WebL ogic Server, BEA strongly recommendsthat any new beansyou develop be EJB
2.0 beans.

The information in this guide is focused on the EJB 2.0 implementation. Features and
behaviors specific to EJB 1.1 are covered in Chapter 13, “Important Information for
EJB 1.1 Users”

Types of EJBs

1-2

There are four types of EJBs:

m  Sateless session. An instance 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. Stateless 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 a database. An entity bean has a primary key as a unique
identifier. Entity bean persistence can be either container-managed or
bean-managed and use either container-managed or bean-managed transaction
demarcation.

m  Message-driven. An instance of these EJBsisintegrated with the Java M essage
Service (JMS) to enable message-driven beansto act as a standard JM 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. Message-driven beans can use either
container-managed or bean-managed transaction demarcation.
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EJB Components

An entity or session EJB consists of these main components:

m Remoteinterface. Thisinterface exposes businesslogic to clients running in a
separ ate application from the EJB. It defines the business methods a client can
access to do work.

m Local interface. Thisinterface exposes business logic to clients running within
the same application as the EJB. It defines the business methods a client can
accessto dowork. Thisinterfaceisnot available for 1.1 EJBs.

m Remote homeinterface. The EJB factory, also known as alife-cycle interface.
Clients running in a separate application from the EJB use this interface to
create, remove and find EJB instances.

m L ocal homeinterface. The EJB factory, also known as alife-cycle interface.
Clients running within the same application as the EJB use thisinterface to
create, remove and find EJB instances. Thisinterfaceis not available for 1.1
EJBs.

m Bean class. Thisinterface implements business logic. Session and entity bean
classesimplement abean’s business and life-cycle methods.

m Primary key. A classthat provides a pointer into adatabase. Thisclassis
relevant for entity beans only.

A message-driven EJB consists only have a bean class. It has neither component
interfaces nor a primary key class.

The EJB Container

The EJB container takes care of “behind-the-scenes” system-level work so that beans
do not have to. WebL ogic Server manages the EJB container, providing EJBs access
to system-level services such as database management, lifecycle management,
security, and transaction services.

Chapter 4, “The WebL ogic Server EJB Container and Supported Services,” examines
the WebL ogic Server EJB container in detail.
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Chapter 5, “WebL ogic Server Container-Managed Persistence Service - Basic
Features,” and Chapter 6, “WebL ogic Server Container-Managed Persistence Service
- Advanced Features,” help you design your application to make the best use of the
container-managed persistence service the WeblL ogic Server EJB container provides.

Creating EJBs: Main Steps

1-4

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. Finaly you monitor the health
of your running EJBs and tune them as needed. The following are the specific steps:

1. Design the EJBs. Decide which type of beans you want your application to use,
how many, where they will be deployed, what their behavior will be, etcetera. This
process includes choosing values for the elementsin the EJB-rel evant deployment
descriptor files: ej b-j ar. xm , webl ogi c-ej b-j ar. xn and
webl ogi c-cnp-rdbms-j ar. xn .

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 Session and Entity EJBs,” and
Chapter 3, “Designing Message-Driven Beans.”

2. Writethe EJB code. Theresult of thisprocessisanej b. j ar filethat contains
one or more EJB javafiles.

3. Compilethe EJB javafilesinto class files with a Java compiler, typically j avac.
4. Generate deployment descriptors.

5. Edit the deployment descriptors as needed to fine-tune the behavior of your EJBSs.

Note: Youhaveanumber of different toolsto choosefrom for generating and editing
deployment descriptors. See Chapter 10, “WebL ogic Server EJB Tools.”

6. Generate stub and skeleton files and EJB container classes with the appc tool.
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7. Package the EJB class files and deployment descriptors. This means placing the
class files and deployment descriptor filesinto their proper locationsin
preparation for deployment. Packaging can aso include archiving the classfiles
and deployment descriptorsinto JARS.

Chapter 7, “Packaging EJBs for the WebL ogic Server Container,” discusses
packaging in detail.

Chapter 11, “The weblogic-ejb-jar.xml Deployment Descriptor,” and Chapter 12,
“The weblogic-cmp-rdbms- jar.xml Deployment Descriptor,” examine
deployment descriptor files and their elements in detail.

8. Deploy the EJBs on WebL ogic Server from a JAR file or package them along
with other EJBs and WebL ogic Server componentsin a EAR file, which you then
deploy on WebL ogic Server. Chapter 7, “Packaging EJBs for the WebL ogic
Server Container,” discusses deployment in detail.

9. Monitor your EJBs viathe WebL ogic Server Administration console. Tune their
behavior as needed by adjusting the appropriate deployment descriptor values
and redeploying. See Chapter 9, “EJB Runtime Monitoring,” and the “Tuning
WebL ogic Server EJBS’ chapter of the WebLogic Server Performance and
Tuning Guide
(http://http://e-docs.bea.com/wls/docs81b/perform/EJB Tuning.html).

For more information on the deployment descriptors, see Chapter 11, “The
weblogic-ejb-jar.xml Deployment Descriptor,” and Chapter 12, “The
weblogic-cmp-rdbms- jar.xml Deployment Descriptor.”

For more information on container-managed persistence, see Chapter 5,

“WebL ogic Server Container-Managed Persistence Service - Basic Features,”
and Chapter 6, “WebL ogic Server Container-Managed Persistence Service -
Advanced Features.” For more information on the deploy process, see Chapter 7,
“Packaging EJBs for the WebL ogic Server Container.”

EJB Developer Tools

BEA provides several tools you can useto help you create and configure EJBs.
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ANT Tasks to Create Skeleton Deployment Descriptors

Y ou can use the WebLogic ANT utilities to 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 the filesit findsin theej b. j ar file. Becausethe 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 deployment 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 complete 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/ docs81b/ progr anmi ng/ packagi ng. ht i inthe
Devel opi ng WebLogi ¢ Server Applications.

WebLogic Builder

EJBGen

WebL ogic Builder is a development tools that provides a visual environment for you
to edit an application’s deployment descriptor XML files. Y ou can use WebL ogic
Builder’ sinterface to view these XML files asyou edit them, but you will not need to
make textual editsto the XML files. For instructions on how to use the WebL ogic
Builder tool, see WebL ogic Builder.

EJBGen is an Enterprise JavaBeans 2.0 code generator. Y ou can annotate your Bean
class file with javadoc tags and then use EJ BGen to generate the Remote and Home
classes and the deployment descriptor files for an EJB application. For more
information on EJBGen and alist of the supported javadoc tags, see“ EJBGen” on page
10-13.
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Implementation of Java Specifications

DDInit

DDlInit examines the contents of a staging directory and builds the standard J2EE and
WebL ogic-specific deployment descriptors based on the EJB classes. See “DDInit” on page
10-12.

weblogic.Deployer

Thewebl ogi c. Depl oyer command-linetool alows you to initiate deployment from
the command line, a shell script, or any automated environment other than Java.

For instructions on using webl ogi c. Depl oyer and alist of the commands, see
Deploying Using weblogic.Deployer.

XML Editor

The XML editor isasimple, user-friendly tool from Ensemblefor 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 Dev2Dev Online.

Implementation of Java Specifications

WebL ogic Server is compliant with the following Java Specifications.
m  J2EE Specification

WebL ogic Server 8.1 is compliant with the J2EE 1.3 specification.
m EJB 2.0 Specification
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The Enterprise JavaBeans 2.0 implementation in WebL ogic Server isfully
compliant and can be used in production.

EJB Features and Changes in this Release

The following EJB features and changes are introduced in this release of WebLogic
Server.

Performance Monitoring Improvements

This release introduces greatly improved monitoring of performance, vianew tab
pages in the WebL ogic Server Administration Console.

Performance monitoring is discussed in detail in Chapter 9, “EJB Runtime
Monitoring.”

appc

appc providesasingletool for compiling and validating a J2EE ear file, an gjb-jar file
or war file for deployment. Previously, a user wanting to compile all modules within
an ear file had to extract the individual components of an ear and manually execute the
appropriate compiler (jspc or gbc) to prepare the module for deployment. appc
automates this process and performs additional pre-deployment validation checks not
previously performed.

appc isdiscussed in detail in “appc” on page 10-3.
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Batch Operations

WebL ogic Server now supports batch updates and deletes, in addition to the existing
batchinsert (previously known as*“bulk insert”) support. In addition, the EJB container
now prevents exceptions by performing dependency checks between batch operations.
See “Batch Operations” on page 4-24.

Automatic Database Detection

Asapplication devel opersdevel op their entity beans, the underlying table schemamust
change. With the automatic database detection feature enabled, WebL ogic Server
automatically changes the underlying table schema as entity beans change. See

“ Automatic Database Detection” on page 6-21 for more information on automatic
database detection.

EJB QL Compiler Enhancements

Compiler error messagesin EJB QL now provide avisua aid to identify which part of
the query isin error and allow the reporting of more than one error per compilation.
See “EJB QL Error-Reporting Enhancements’ on page 5-26 for more information on
this feature.

Performance Improvements

WebL ogic Server provides improved performance for EJB bulk updates, optimistic
concurrency, field groups, relationship caching, and EJB redeployment.
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Reloadable EJB Modules

With the Rel oadable J2EE M odul es feature, you can also redepl oy EJBsindependently
of other components in an Enterprise Application. For more information, see
Developing WebLogic Server Applications at
http://http://e-docs.bea.com/wls/docs81b/programming/index.html.

EJB Deployment Assistants

The Administration Console provides an EJB Module Deployment Assistant to help
you deploy EJBs. For more information, see the EJB section of the Administration
Console Online Help at

http://http://e-docs.bea.com/wls/docs81b/ConsoleHel p/ejb.html.

New dbms-column-type Values

WebL ogic Server supportstwo additional valuesfor thedbns- col um- t ype element
inwebl ogi c- cnp-rdbms. xm : LongSt ri ng and SybaseBi nary. See
“dbms-column-type” on page 12-21 for details.

sql-select-distinct Deprecated

1-10

This version of WebLogic Server deprecatesthe sqgl - sel ect - di sti nct elementin
webl ogi c- cnp-rdbms-j ar. xm . Usethe DI STI NCT clause directly infinder queries
instead of this XML element. For finder queriesthat have a DI STI NCT clause, the
container defers duplicate elimination to the database if FOR UPDATE is not used and
filter duplicatesif used.

If sql - sel ect-distinct issettotrue, but the finder query does not have a
DI STI NCT clause, it is equivalent to not specifying sql - sel ect - di sti nct but
having aDl STI NCT clause in the finder query.

If sql -sel ect-distinct issettofalse but thefinder query hasaDi STI NCT clause,
thevalue of sql - sel ect - di sti nct isignored.
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For more information on sql - sel ect - di sti nct, see “sgl-select-distinct” on page
12-49.

For more information on the SELECT DI STI NCT clausein EJB QL, see“Using
SELECT DISTINCT” on page 5-15.

ejbc Deprecated

The ej bc compiler has been deprecated. Use appc inits place.
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CHAPTER

2 Designing Session and
Entity EJBs

The following sections provide guidelines for designing session and entity EJBs, and
include adiscussion of inheritance, access to deployed EJBs and transaction resource
preservation.

m  Designing Session Beans

m Designing Entity Beans

m Using Inheritance with EJBs

m Accessing Deployed EJBs

m Preserving Transaction Resources

M essage-driven bean design is discussed in Chapter 3, “ Designing Message-Driven
Beans.”

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.
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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
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.

Session Facade Pattern

IN DEVELOPMENT.

Designing Entity Beans

2-2

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, aswell
as between WebL ogic Server and the underlying datastore. Use the following
suggestions to model entity EJB data correctly and avoid unnecessary network traffic.
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Entity Bean Home Interface

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' shome interfaceiscalled 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() methods to remove an entity object from the home.

m Execute ahome method that is not specific to a particular entity bean instance.

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 be inappropriate for modeling as an entity EJB if the
data requires 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
in an RDBMS client or to use a session EJB for modeling.
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Entity EJBs should encapsulate additional business logic for the modeled data. For
example, abanking application that uses different business rules for “Platinum” and
“Gold” customers might model al customer accountsas entity EJBs; the EJB methods
can then apply the appropriate business | ogic when setting or retrieving datafieldsfor
a particular 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.
= Avoid long-running operations that require disk access in the datastore.

Ensurethat EJB methodsreturn asmuch dataas possible, so asto minimize round-trips
between the client and the datastore. For example, if your EJB client must retrieve data
fields, use bulk get/setAttributes() methods to minimize network traffic.

Using Inheritance with EJBs

2-4

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

For bean-managed entity EJBs, the ej bCr eat e() method must return aprimary key.
Any classthat inherits from the bean-managed EJB class cannot have an

ej bCreat e() method that returns a different primary key class than does the
bean-managed EJB class. Thisrestriction appliesevenif the new classisderived from
thebase EJB’ s primary key class. Therestriction also appliesto the bean’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.
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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 is that because AHone. cr eat e() and BHone. creat e()
return different remoteinterfaces, you cannot have the BHone interfaceinherit from the
AHorre 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.

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 as the EJB, or on aremote computer — can access deployed EJBs
in asimilar fashion.

All EJBs must specify their environment properties using Java Naming and Directory
Interface (JNDI). 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.
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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 fromthe WeblLogic Server | ni ti al Cont ext factory. WebL ogic
Server local clients generally use aget | ni ti al Cont ext method to perform this
lookup, similar to the following excerpt:

Figure2-2 Code sample of alocal client performing alookup
Context ctx = getlnitial Context("t3://local host:7001", "user1", "user1Password");

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

return new | nitial Context(h);

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

Context ctx = new Initial Context();
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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 Concurrency Strategy” on page 5-37.

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 is remote or
internal to WebL ogic Server. However, you can set the al | ow concurrent-cal l'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 ahandle
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 HoneHandl 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 HomeHandl e and storeit in afile for later use.

Using Home Handles Across a Firewall

By default, WebL ogic Server storesits |P addressin the HoneHandl 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 afirewall, use the following steps:

1. Start WebL ogic Server.
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2. Start the WebL ogic Server Administration Console.
3. From the left pane, expand the Servers node and select a server.

4. Intheright pane, select the Configuration tab for that server and then the
Network tab.

5. 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

Database transactions are typically one of the most valuable resources in an online
transaction-processing system. When you use EJBs with WebL ogic Server,
transaction resources are even more valuable 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.

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, RDBMS systems can a so manage complex decision
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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.

Rather than using multiple transactions in a single method call, 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.

Never Demarcate Transactions from Application

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

val uabl e 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 relieson user activity to commit or roll back data. Alwaysdemarcate
transactions at the WebL ogic Server or RDBMS level where possible.

For more information on demarcating transaction see “ Transaction Management
Responsibilities’ on page 4-17.
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Always Use A Transactional Datasource for Container-Managed EJBs

If you configure a JDBC 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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CHAPTER

3 Designing
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
JavaMessing Service (IMS) AP, you should first become familiar with the WebL ogic
JMSS before attempting to implement message-driven beans. See Programming
WebLogic JMSfor more information.

m  What Are Message-Driven Beans?

m Developing and Configuring M essage-Driven Beans

m Invoking a Message-Driven Bean

m Creating and Removing Bean Instances

m Deploying Message-Driven Beansin WebL ogic Server
m Using Transaction Services with Message-Driven Beans

m  Message-Driven Bean Migratable Service

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.
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EJB deployerscreate listenersto a Queue or Topic 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 JIM S 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 standsin 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 “When you configure a cluster, you supply a
cluster address that identifies the Managed Serversin the cluster. The cluster address
isused in entity and stateless beans to construct the host name portion of URLS. If the
cluster addressis not set, EJB handles may not work properly. For more information
on cluster addresses, see Using WebL ogic Server Clusters.” on page 4-16 and in
“Using Transaction Services with Message-Driven Beans’ on page 3-12.

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
3-11. 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.
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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 JM 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

Message-Driven Beans support concurrent processing for both Topics and Queues.
Previoudly, only concurrent processing for Queues was supported.

To ensure concurrency, the container uses threads from the execute gueue. The default
setting for the max- beans-i n-free- 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. For more
information on this element see, “ max-beans-in-free-pool” on page 11-55.
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Developing and Configuring
Message-Driven Beans

3-4

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 develop a message-driven bean:

1. Create a source file (message-driven bean class) that implements both the
j avax. ej b. MessageDr i venBean and j avax. j ns. MessagelLi 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 OneonMssage() 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 Oneset MessageDri venCont ext {} method that provides information to
the bean instance about its environment (certain deployment descriptor
values); the Context is also the mechanism the bean class uses to access
some services provided by the EJB container.

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

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.
e ejb-jar.xnl
e webl ogi c-ejb-jar. xmn

e webl ogi c-cnp-rdbns-jar. xm
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For instructions on specifying the XML files, see “ Specifying and Editing the
EJB Deployment Descriptors’ on page 7-5.

3. Setthenmessage-driven element inthe bean’sej b-j ar. xm fileto declare the
bean.

4. Setthenmessage-driven-destination elementinthebean’sej b-jar. xm file
to specify whether the bean isintended for a Topic or Queue.

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

6. 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.

7. If the container will manage the transaction boundaries, set the
transaction-type elementinthebean’sej b-jar.xnl 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.xnl file
Figure3-1 Sample XML stanzafrom an ej b-j ar. xm file:
<ent er pri se- beans>
<message- dri ven>

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

<ej b- cl ass>exanpl es. ej b20. message. MessageTr ader Bean</ ej b- cl ass>
<transacti on-type>Cont ai ner</transacti on-type>
<message- dri ven-desti nati on>
<destinati on-type>
javax.jms. Topi c
</ destination-type>

</ message-driven-destinati on>
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</ message-driven>

</ enterprise-beans>

8. Setthenessage-driven-descri ptor eementinthebean’'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-jar. xn file

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

<desti nation-j ndi - name>. .. </ desti nati on-j ndi - name>
</ message- dri ven-descri pt or>

9. Compile and generate the message-driven bean class using instructionsin
“Packaging EJBs into a Deployment Directory” on page 7-9.

10. Deploy the bean on WebL ogic Server using the instructionsin “Deploying
Compiled EJB Files’” on page 8-7.

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

Message-Driven Bean Class Requirements

3-6

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.

Figure3-3 Sample output of basic components of message-driven beans class

public class MessageTrader Bean i npl ements MessageDri venBean,
MessagelLi st ener {

public MessageTraderBean() {...};
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/1 An EJB constructor is required, and it must not

/| accept paraneters. The constructor nust 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) must not include an
application

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

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

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

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

/'l include an application exception. onMessage() mnust

not be
/1 declared as final or static.
public void ejbRermove() {...}
/1 ejbRenmove() is required and nmust not accept
paraneters.

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

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

/1 The EJB class cannot define a finalize() nethod
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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 aclient 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 EJBContext
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 usethis method only if it uses
container-managed transaction demarcation.

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

m get User Transacti on() — The EJB can use this method only if it uses
bean-managed transaction demarcation.

Note: Although get EJBHonme() isalso inherited as part of the
MessageDri venCont ext interface, message-driven beans do not have a
home interface. Calling get EJBHome() from within a message-driven EJB
instanceyieldsan 11| egal St at eExcept i on.

Implementing Business Logic with onMessage()

3-8

The message-driven bean’sonMessage() method implements the business logic for
the EJB. WebL ogic Server callsonMessage() whenthe EJB’ sassociated JM S 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 logic 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.M essageL istener.onM essage() 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. xni 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 EJB container. The IM S destination can
either be a queue or atopic. Y ou specify the IM S destination by setting the

dest i nati on-type element to either queue or t opi c in the message-driven bean’s
ej b-jar.xnl file

Set the permissions for the bean’sr un- as principal tor ecei ve, as described below,
when connecting 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 isdefined in the other domain. WebL ogic Server
uses the default guest user if you do not specify ther un- as principal. However,
whether you usether 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. ACLsarelists of Usersand Groupsthat have permission to
access the resources. Permissions are the privileges required to access resources, such
as permission to read, write, send, and receive files and load servlets, and link to
libraries.

Note: Do not use the 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 O

Start the WebL ogic Server Administration Console.
Go to the Security ~ACLs node in the left 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.

Handling Exceptions

3-10

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 bRenove() . However, from the client perspective the EJB still exists, because
future messages are forwarded to a new bean instance that WebL ogic Server creates.
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Invoking a Message-Driven Bean

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

1. WebLogic Server obtains a new bean instance.

WebL ogic Server usesthe max- beans- i n-free-pool attribute, set in the
webl ogi c-ej b-j ar. xn file, to determineif anew bean instanceis availablein
the free pool.

2. If abeaninstanceisavailablein the free pool, WebL ogic Server uses that
instance. If no bean instance is available in the free pool, because the
max- beans- i n-free- pool atributeisat maxBeans (maximum setting),
WebL ogic Server waits until a bean instanceisfree. See
“max-beans-in-free-pool” on page 11-55 for more information about this
attribute.

If no bean instance islocated in the free pool, 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.

3. WebLogic Server callsthe bean's onMessage() method to implement the
business |ogic when the bean’s associated JIMS Queue or Topic receives a
message.

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

Note: These instances can be pooled.

Creating and Removing Bean Instances

The WebLogic Server container calls the message-driven bean’s ej bCreat 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() andej bRenove() method.
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The WebL ogic Server container uses these methods to handl e the create and remove
functions when a bean instance is created, upon receipt of a message from aJMS
Queue or Topic or removed, once the transaction commits. WebL ogic Server receives
amessage from aJM S queue or Topic.

Aswith other EJB types, the ej 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
the instance.

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

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 8-1 or “Deploying EJBs on a Running
WebL ogic Server” on page 8-3.

Using Transaction Services with
Message-Driven Beans

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 transactions (contai ner-managed transactions). In
either case, a message-driven bean does not receive a transaction context from the

312 Programming WebL ogic Enterprise JavaBeans



Using Transaction Services with Message-Driven Beans

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 callsto a message-driven bean,
beans that use container-managed transactions must be deployed with the Requi r ed
or Not Suppor ted trans-attribut e specified for the cont ai ner -t ransacti on
elementintheej b-j ar. xm file.

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

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

<met hod>

<ej b- name>M/MessageDr i venBeanQueueTx</ ej b- nane>
<met hod- nanme>* </ met hod- nanme>
</ met hod>
<trans-attri but e>Not Supported</trans-attri bute>
</ cont ai ner-transacti on>

</ assenbl y-descri pt or >

Message Receipts

The receipt of aJM S message that triggers acall to an EJB’ sonMessage() methodis
not generally included in the scope of atransaction. However, it ishandled differently
for bean-managed and contai ner-managed transactions.

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

m For EJBsthat use container-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.
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Message Acknowledgment

For message-driven beans that use container-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.

Message-Driven Bean Migratable Service

WebL ogic Server supports migratable and recovery services for message-driven
beans. To provide these migratable and recovery services, WebLogic IMS uses the
migration framework provided by WebL ogic Server to respond to migration requests
and bring aJM S server back online after afailure. Oncethe IMS server migratesto an
available server, you should manually migrate the associated message-driven beans
from afailed server in aWebL ogic Server cluster to the same available server. The
M essage-driven bean can only use the Migratable Service when they are on clustered
servers At thistime, the Migratable Service cannot span multiple clusters.

If WebL ogic Server does not migrate the message-driven bean along with the IMS
Server to an available server in the cluster, the IM S destination will be flooded with
messages. To expedite message-driven bean recovery until the original server
recovers, the message-driven bean marksitself as migratable and WebL ogic Server
implements the Migratable Service process. After you migrate the bean to another
server, it connectsto its IMS server and continues to pull messages from the IMS
destination on behalf of the failed server.

Enabling the Message-Driven Bean Migratable Service

To enable the message-driven bean Migratable Service:

1. Configure the message-driven bean as described in “ Developing and Configuring
Message-Driven Beans’ on page 3-4.
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2. Specify the message-driven bean’s IM S destination type as either topic or queue
by setting the dest i nati on-t ype elementintheej b-j ar. xn file. For
instructions, see JIM S Destination Tasks.

3. Specify one of the following deployment schemes for the IMS destination:

e Simple destination - EJB container deploys the message-driven bean with the
JM S destination when the IM S destination isn't distributed.

e Distributed destination - EJB container deploys the message-driven bean
with the IMS destination on every server when the IM S destination is
distributed.

For instructions, see JM S Distributed Destination Tasks.

4. Usethe WebL ogic Server Administration Console, configure a JM S server. For
instructions see IMS Server Tasks.

A IMS server isdeployed on a server in aWebL ogic Server cluster and handles
requests for a set of IMS destinations.

5. Configure IMS migratable targets for the IMS server. For instructions, see Server
--> Control --> JM S Migration Configuration.

Migrating Message-Driven Beans

To migrate message-driven bean from afailed server in aWebL ogic Server cluster to
an available server:

1. Start the WebL ogic Server Administration Console.

2. Specify one of the following deployment schemes for the IM S destination:

e Simple destination - EJB container deploys the message-driven bean with the
JMSS destination when the IM S destination isn't distributed.

e Distributed destination - EJB container deploys the message-driven bean
with the IMS destination on every server when the IMS destination is
distributed.

Because the message-driven bean can detect the migration target for the IMS server,
you do not need to change the migration target for the message-driven bean.
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However, the message-driven bean must be deployed in the cluster or all of the servers
on the IMS server migration target lists because message-driven bean is not possible
during migration.The message-driven bean is deployed with the aJM S destination on
al serversinthe migration target list, and remain inactive when the IM S destination is
inactive.

When WebL ogic Server activates amessage-driven bean, it detectsthe IM S server and
starts pulling the message from the JM S destination that is specified for the bean.

Asof WebL ogic Server 7.0, you can deploy an M DB that supports container-managed
transactions against aforeign JMS provider. If the MDB is configured with a
“transaction-type” attribute of “Container” and a*“trans-attribute” of “Required”, then
WLSwill use XA to automatically enlist the foreign JIMS provider in atransaction.

If theforeign IM S provider does not support XA, then you cannot deploy an MDB that
supports container-managed transactions with that provider. Furthermore, if the IMS
provider does support XA, you must ensure that the JIM S connection factory that you
specify in the webl ogi c-ej b-j ar. xnl file supports XA—each IM S provider has a
different way to specify this.

See the white paper, “Using Foreign JIMS Providers with WL S Message Driven
Beans’ (j msndb. doc) on
http://dev2dev.bea.com/resourcelibrary/whitepapers.jsp?highlight=whitepapersfor an
example of how to configure an MDB to use aforeign provider.
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CHAPTER

A

The WebLogic Server

EJB Container and
Supported Services

The following sections describe the WebL ogic Server EJB container and various
aspects of EJB behavior in terms of the features and services that the container
provides.

EJB Container

EJB Lifecycle in WebL ogic Server
Using max-beans-in-free-pool
EJBsin WebL ogic Server Clusters
Database Insert Support

Batch Operations

Resource Factories

Using EJB Links

For information on the specific topic of container-managed persistence, see Chapter 5,
“WebL ogic Server Contai ner-Managed Persistence Service - Basic Features,” and
Chapter 6, “WebL ogic Server Container-Managed Persistence Service - Advanced
Features.”
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EJB Container

The EJB container isaruntime container for deployed EJBs. It isautomatically created
when WebL ogic Server is started. During the entire life cycle of an EJB object, from
itscreationsto removal, it livesin the container. The EJB container providesastandard
set of services, including caching, concurrency, persistence, security, transaction
management, locking, environment, memory replication, and clustering for the EJB
objects that live in the container.

Y ou can deploy multiple beansin a single container. For each session and entity bean
deployed in a container, the container provides a home interface. The home interface
allowsaclient to create, find, and remove entity objects that belong to the entity bean
aswell asto 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 the
JavaNaming and Directory Interface (JNDI) or by following an EJB reference, which
ispreferred. The container isresponsible for making the entity bean’ s home interface
available in the INDI name space. For instructions on looking up the home interface
through JNDI, see Programming WebL ogic JNDI.

EJB Lifecycle in WebLogic Server

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 sections use the term EJB instance to refer to an actual
instance of the EJB bean class. EJB instance does not refer to the logical instance of
the EJB as seen from the point of view of aclient.

Stateless Session EJB Life Cycle

4-2

WebL ogic Server usesafree pool toimprove performance and throughput for stateless
session EJBs. The free pool stores unbound statel ess session EJBs. Unbound EJB
instances areinstances of astatel ess session EJB classthat are not processing amethod
call.
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The following figureillustrates the WebL ogic Server free pool, and the processes by
which stateless EJBs enter and leave the pool. Dotted lines indicate the “state” of the
EJB from the perspective of WebLogic Server.

Figure4-1 WebL ogic Server free pool showing stateless session EJB life cycle
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Initializing Stateless Session EJB Instances

By default, no statel ess session EJB instancesexist in WebL ogic Server at startup time.
As clients access individual beans, WebL ogic Server initializes new instances of the
EJB. However, if you want inactive instances of the EJB to exist in WebL ogic Server
when it is started, specify how many inthei ni ti al - beans-i n-free- pool
deployment descriptor element, in thewebl ogi c- ej b-j ar. xni file.

Thiscanimproveinitial response time when clients access EJBs, becauseinitia 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 issettoO.

Note: The maximum size of the free pool islimited either by available memory, or
the value of the max- beans-i n-free- pool deployment element.
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Activating and Pooling Stateless Session EJBs

When aclient calls amethod on a statel ess session EJB, WebL ogic Server obtains an
instance from the free pool. The EJB remains active for the duration of the client’s
method call. After the method completes, the EJB instanceisreturned to the free pool.
Because WebL ogic Server unbinds stateless 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 all instances of an EJB class are active and max- beans- i n-f r 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 for aremote
client or an EJBExcept i on for alocal client.

Stateful Session EJB Life Cycle

4-4

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 availablefor client requests. Active EJBs consist of instancesthat are
currently in use by aclient, aswell asinstancesthat were recently in use, as described
in the following sections. The cache is unlike the free pool insofar as stateful session
beansin the cache are bound to a particular client, while the stateless session beansin
the free pool have no client association.

The following figure illustrates the WebL ogic Server cache, and the processes by
which stateful EJBsenter and leave the cache. Dotted linesindicate the state of the EJB
from the perspective of WebL ogic Server.
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Figure4-2 WebL ogic Server cache showing stateful session EJB life cycle
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Activating and Using Stateful Session EJB Instances

No stateful session EJB instances exist in WebL ogic Server at startup time. Asclients
look up and obtain references to individual beans, WebL ogic Server initializes new
instances of the EJB class and stores them in the cache.

Passivating Stateful Session EJBs

To achieve high performance, WebL ogic Server reserves the cache for EJBs that
clients are currently using and EJBs that were recently in use. When EJBs no longer
meet these criteria, they become eligible for passivation. Passivation isthe process by
which WebL ogic Server removes an EJB from cache while preserving the EJB’ s state
on disk. While passivated, EJBs use minimal WebL ogic Server resources and are not
immediately available for client requests (as they are while in the cache).

Note: Stateful session EJBs must abide by certain rulesto ensurethat bean fields can
be serialized to persistent storage. See “ Stateful Session EJB Requirements’
on page 4-7 for more information.

The max- beans- i n- cache deployment element in thewebl ogi c- ej b-j ar. xni file
provides some control over when EJBs are passivated.
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If max- beans-i n- cache isreached and EJBsin the cache are not being used,

WebL ogic Server passivates some of those beans. Thisoccursevenif the unused beans
have not reached their i dl e- t i meout - seconds limit. If max- beans-i n- cache is
reached and all EJBsin the cache are being used by clients, WebL ogic Server throws
aCacheFul | Excepti on.

Note: When an EJB becomes eligible for passivation, it does not mean that
WebL ogic Server passivates the bean immediately. In fact, the bean may not
be passivated at al. Passivation occurs only when the EJB is eligible for
passivation and there is pressure on server resources, or when WebL ogic
Server performs regular cache maintenance.

Y ou can specify the explicit passivation of stateful EJBs that have reached

i dl e-ti nmeout - seconds by setting the cache-t ype element in the

webl ogi c- ej b-jar. xm file. This setting has two values: least recently used (LRU)
and not recently used (NRU).

If you specify LRU, the container passivates the bean wheni di e- t i meout - seconds
isreached.

If you specify NRU, the container passivates the bean when there is pressurein the
cacheandi dl e- ti neout - seconds determineshow often the container checksto see
how full the cacheis.

Removing Stateful Session EJB Instances

4-6

The max- beans-i n-cache andi dl e-ti meout - seconds deployment elements also
exert control over when stateful session EJBs are removed from the cache or from disk:

m For cached EJB instances: When WebL ogic Server detects that EJB classes are
approaching their max- beans- i n- cache limit, WebL ogic Server takes EJB
instances that have not been used for i dl e- t i meout - seconds and removes
them from the cache (rather than passivating them to disk). Removing, rather
than passivating, the instance ensures that “inactive” EJBs do not consume cache
or disk resourcesin WebL ogic Server.

If astateful session bean isidle for longer thani dl e-ti meout - seconds,
WebL ogic Server may remove the instance from memory as regular cache
maintenance, even if the EJB classis max- beans- i n- cache limit has not been
reached.
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Note: Settingi dl e-ti meout - seconds to O stops WebL ogic Server from removing
EJBsthat areidlefor aperiod of time. However, EJBs may still be passivated
if cache resources become scarce.

m For passivated EJB instances: After a stateful session EJB instanceis
passivated, aclient must use the EJB instance beforei dl e- ti neout - seconds
is reached. Otherwise, WebL ogic Server removes the passivated instance from
disk.

Stateful Session EJB Requirements

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 seriaize its data and
passivate the bean’ sinstance. During passivation, WebL ogic Server attempts to
serialize any fieldsthat are not declaredt r ansi ent . This meansthat you must ensure
that all non-t r ansi ent fields represent serializable objects, such asthe bean’ sremote
or home interface.

Using max-beans-in-free-pool

In general, you should not set the max- beans- i n-free- pool element for stateless
session beans. The only reason to set max- beans-i n- f r ee- pool istolimit accessto
an underlying resource. For example, if you use stateless session EJBsto implement a
legacy connection pool, you do not want to allocate more bean instances than the
number of connections that can support your legacy system. When you ask the free
pool for a bean instance, there are three possible scenarios that you can follow:

m Option 1: Aninstanceisavailable in the pool. WebL ogic Server makes that
instance available and you proceed with processing.

m Option 2: No instance is available in the pool, but the number of instancesin
useislessthen max- beans- i n-f r ee- pool . WebL ogic Server allocates a new
bean instance and givesit to you.

m  Option 3: No instances are available in the pool and the number of instancesin
useisaready max- beans-i n-free-pool. Youwait until either your
transaction times out or a bean instance that already exists in the pool becomes
available.
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By default, max- beans-i n-free- pool issetto 1000. Essentially, it means that
Option 3 should never happen because you will always just allocate a new bean
instance. However, you arelimited by the number of executable threads. In most cases,
each thread needs, at most, a single bean instance.

Special Use of max-beans-in-free-pool

EJBs in

The following options describe specia cases when nax- beans-i n-free- pool can
be set to 0:

m  Sateless Session Beans: WebL ogic Server always creates a new instance for
statel ess session beans.

m  Sateful Session Beans. Not applicable for stateful session beans. These beans
are not pooled.

m Message-Driven Beans: Illegal instances of message-driven beans are created
and registered as JM S listeners during deployment. WebL ogic Server never
creates new instances at runtime. So, max- beans-i n-f r ee- pool must be set to
lessthen zero (< 0.)

Note:

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
WebL ogic Server cluster, and explains key deployment descriptors that affect EJB
behavior in acluster.

EJBsinaWebLogic 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
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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.

Figure4-3 Single server behavior

WebLogi ¢ Server (single-server)

dient /ﬁ
/ ~N

) Dat ast or e
| obtain bean Home EJBHome
| I nterface| oj ect
| ot Ly~
I cal |l nethod Remot e EJB c/
I nterface| oj ect
\ ~

________

Note: Failover of EJBs work only between aremote client and the EJB.

Clustered EJB Home Objects

InaWebLogic Server cluster, the client-side representation of the Home object can be
replaced by a cluster-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
aso 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- ¢l ust er abl e deployment element in

webl ogi c-ej b-jar. xm .

Programming WebL ogic Enterprise JavaBeans 4-9



4  The WebLogic Server EJB Container and Supported Services

Clustered EJBODbjects

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 WebL ogic 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.

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 areplica-aware
EJBODbject 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
failsto 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 another.

This default behavior ensures that database updates within an EJB method are not
“duplicated” dueto afailover scenario. For example, if aclient 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 two webl ogi c- ej b-j ar. xnm deployment
properties, one at the bean level and one at the method level.

4-10  Programming WebL ogic Enterprise JavaBeans



EJBs in WebLogic Server Clusters

Atthebeanlevel, if you set st at el ess- bean- net hods- ar e-i denpot ent to “true’,
WebL ogic Server assumes that the method is idempotent and will provide failover
services for the EJB method, even if afailure occurs during a method call.

At the method level, you can use thei denpot ent - net hods deployment property to
accomplish the same thing:

<i denpot ent - nret hods>
<net hod>
<description>...</description>
<ej b- name>. .. </ ej b- nane>
<net hod-intf>...</nethod-intf>
<net hod- nane>. . . </ net hod- nane>
<met hod- par ans>. . . </ et hod- par ans>
</ met hod>
</i denpot ent - met hods>

Thefollowing figureillustrates statel ess session EJBsin aWebL ogic Server clustered
environment.
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Figure4-4 Statelesssession EJBsin aclustered server environment
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To enable stateful session EIJBs to use cluster-aware home stubs, set
hone- i s- cl ust er abl e to “true.” This providesfailover and |oad 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 4-13.

failure
during
met hod

Dat ast or e

Note: Load balancing and failover are discussed extensively in Using WebLogic
Server Clusters. See these three sections. “EJB and RMI Objects’, “Load
Balancing for EJBsand RMI Objects’ and “ Replication and Failover for EJBs

and RMIs".
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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 clientsof the EJB. When
astateful session EJB is deployed, WebL ogic Server creates a cluster-aware EJBHone
stub and areplica-aware EJBObj ect stub for the stateful session EJB. The EJBObj 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 4-14. For more information on the
use of replication groups, see Using Replication Groups.

Requirements and Configuration for In-Memory Replication
Toreplicatethe state of astateful session EJB inaWebL ogic Server cluster, make sure
that the cluster ishomogeneousfor the EJB class. In other words, deploy the same EJB

class to every WebL ogic Server instance in the cluster, using the same depl oyment
descriptor. In-memory replication is not supported for heterogeneous clusters.

Programming WebL ogic Enterprise JavaBeans  4-13



4  The WebLogic Server EJB Container and Supported Services

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, setther epl i cat i on-t ype deployment parameter
inthewebl ogi c- ej b-j ar. xm deployment fileto | nMenory.

Figure4-5 XML sample enabling replication

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

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

</ st at ef ul - sessi on-cl usteri 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, evenif 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 initial
transaction, but the primary WebL ogic Server fails before the EJB’sinitia 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
hone-i s-cl ust er abl e to “true.”
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Read-Write Entity EJBs in a Cluster

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

m  Multiple clients can use the bean in transactions.

m ¢j bLoad() isaways called at the beginning of each transaction when
cache-bet ween-transactions issettof al se.

m ej bStore() behavior isgoverned by the rules described in “gjbLoad() and
g bStore() Behavior for Entity EJBS’ on page 6-11.

Figure 4-6 showsread-write entity EJBsin aWebL ogic Server clustered environment.
The three arrows on Home Stub point to all three servers and show multiple client
access.

Figure4-6 Read-write entity EJBsin a clustered server environment
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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 isset to true. For example, failover is automatically
supported if thereisafailure after amethod compl etes, or if the method failsto 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

4-16

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 updates in
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 all the
databases, reverting to the state prior to the start of the transaction.
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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 define their own transaction
boundaries unless they observe certain restrictions.

m |Inbean-managed transactions, the EJB’ code manages the transaction
demarcation. If bean- or client-managed transactions are required, you must
provide the java code and use thej avax. t ransact i on. User Tr ansact i on
interface. The EJB or client can then accessa User Tr ansact i on object through
JNDI and specify transaction boundaries with explicit calstot x. begi n(),
tx.commit(),tx.rollback().See"“Usingjavax.transaction.UserTransaction”
on page 4-17 for more information on defining transaction boundaries.

m Incontainer-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 atribute by default.

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

Using javax.transaction.UserTransaction

To define transaction boundaries in EJB or client code, you must obtain a
User Tr ansact i on object and begin atransaction before you obtain a Java
Transaction Service (JTS) or JDBC database connection. To obtain the
User Tr ansact i on object, use this command:

ct x. | ookup("javax.transaction. User Transaction");
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If you start atransaction after obtaining a database connection, the connection has no
relationship to the new transaction, and there are no semanticsto “enlist” the
connection in a subsequent transaction context. If a JTS connection is hot associated
with atransaction context, it operates similarly to astandard JDBC connection that has
autocommit equal to t r ue, and updates are automatically committed to the datastore.

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

You 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

There are two ways to begin atransaction: explicitly with a user transaction or
automatically using the EJB container. To do this you set the isolation level for the
transaction. Theisolation level defines how concurrent transactions accessing a
persistent store are isolated from one another for read purposes.

Setting User Transaction Isolation Levels

You set the isolation level for user transactions in the beans java code. When the
application runs, the transaction is explicitly started. See Figure 4-7 for acode sample
of how to set the level.

Figure4-7 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:
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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");
/] Begi n user transaction
t x. begin();
//Set transaction isolation |evel to TRANSACTI ON_READ COWM TED

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

/lperformtransacti 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. xm 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

contai ner-managed transaction isolation levels, see Programming WebL ogic JTA.

Limitations of TransactionSerializable

Many datastores provide limited support for detecting serialization problems, even for
asingle user connection. Therefore, evenif you sett ransacti on-i sol ati onto
TransactionSeri al i zabl e, you may experience seridization 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 consequence, even with a setting of

TransactionSeri al i zabl e, Oracle does not detect serialization problems until
commit time. The message returned is:
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java. sqgl . SQLException: ORA-08177: can't serialize access for this
transaction

Evenif youusetheTr ansacti onSeri al i zabl e setting for an EJB, you may receive
exceptions or rollbacks in the EJB client if contention occurs between clients for the
samerows. To avoid these problems, make sure that the codein your client application
catches and examines the SQL exceptions, and that you take the appropriate action to
resolve the exceptions, such as restarting the transaction.

In addition, use WebL ogic Server’ s optimistic concurrency strategy with a
ReadCommitted isolation level.

Y ou specify the locking mechanism that the EJB uses by setting the
concurrency-strategy deployment parameter inwebl ogi c- ej b-j ar. xm . Youset
concurrency-strategy at the individual EJB level, so that you can mix locking
mechanisms within the EJB container.

The following excerpt fromwebl ogi c- ej b-j ar. xn shows how to set an optimistic
concurrency strategy for an EJB.

<entity-descriptor>

<entity-cache>

<concurrency-strategy>Opti m stic</concurrency-strategy>

</entity-cache>

</entity-descriptor>

With WebL ogic Server, set theisolation level for transactions as follows:

m Transacti onReadConmi t t edFor Updat e for methods on which this optionis
defined. When set, every SELECT query from that point on will have FOR
UPDATE added to acquired locks on the selected rows. Consequently, if Oracle
cannot lock the rows affected by the query immediately, then it waits until the
rows are free. This condition remainsin effect until the transaction does a
COW T or ROLLBACK.
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m Transacti onReadConmi t t edFor Updat eNoWai t for methods on which the
option is defined. When set, every SELECT query from that point on will have
FOR_UPDATE_NOWAI T added to acquire locks on the selected rows.
Consequently, if Oracle cannot lock the rows affected by the query immediately,
then Oracle terminates the query before completion. This condition remainsin
effect until the transaction does a COW T or ROLLBACK.

Note: FOR_UPDATE_NOWAI T affects container-managed beans only.

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

In the following code fragment, a client application obtains a 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:

Figure4-8 Beginning and committing a transaction

import javax.transaction.*;

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

u. begin();
account 1. wi t hdr aw( 100) ;
account 2. deposi t (100);

u.comit();
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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 asalogical unit. Thisistrue regardless of whether “accountl” and “account2”
reside on the same WebL ogic Server, multiple WebLogic Servers, or aWebLogic
Server cluster.

The only requirement for wrapping EJB callsin this manner is that both “account1”
and “account?2” 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 abank 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 bute element isset to Requi r ed or Requi r esNew. The
trans-attribute elementissetintheejb-jar.xn file. All EIBsinvoked by the
wrapper EJB must be able to support the transaction context (theirt r ans-at tri but e
elements must be set to Requi r ed, Support s, or Mandat ory).

Distributing Transactions Across EJBs in a WebLogic Server Cluster

4-22

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

In some cases, atransaction 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 amultitier connection to access the datastore, rather than multiple direct
connections. Thisapproach usesfewer resources, and yieldsbetter performancefor the
transaction.

However, for best performance, the cluster should be homogeneous— all EJBs should
reside on all available WebL ogic Server instances.
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Database Insert Support

WebL ogic Server adlowsyou to control when and how the EJB container inserts newly
created beans into the database.Y ou specify your preference by setting the

del ay- dat abase-insert-until deployment descriptor element in the

webl ogi c- cnp-rdbrs-j ar. xm file. This element allows you to choose:

m  Todelay the database insert until after the EJB Container performs either an
ej bCr eat e or ej bPost Cr eat e, as described in “ Delay-Database-Insert-Until”
on page 4-23.

m Toinsert multiple entries into the database in one SQL statement, as described in
“Batch Operations’ on page 4-24.

Delay-Database-Insert-Until

The permitted values for the del ay- dat abase-i nsert-until element are:

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

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

Figure4-9 Sample xml specifying delay-database-insert-until

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

By default, the database insert occurs after the client callsthe ej bPost Creat e
method. The EJB container delays inserting the new bean when you specify either the
ej bCr eat e Or ej bPost Cr eat e options for the del ay- dat abase-i nsert-unti |
element in the webl ogi c- cnp-rdbms-j ar. xni file. Setting either of these options
specifies the precise time at which the EJB Container inserts a new bean that uses
RDBMS CMP into the database.
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Y ou must specify that the EJB Container delaying the database insert until after

ej bPost Creat e whenacnr - fi el d ismappedto af or ei gn- key col unn 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 is inserted into the database.

Note: Youmay not setthecnr - fi el ds during aej bCr eat e method call, beforethe
primary key of the bean is known.

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

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

Batch Operations

4-24

Multiple instances of same type of container-managed persistence (cmp) entity beans
are often changed in a single transaction. Each cmp entity bean instance is often an
entry in a database table, and the EJB container will make a database update for every
cmp entity bean instance. Sometimes, a transaction needs to update thousands of cmp
entity bean instances, so it will cause thousands of database roundtrips. Thisis not a
very efficient process, and becomes a performance bottleneck.

Application devel opers often have to take the performance impact or use SQL
statements directly to update entries in the database; neither solution is desirable.

The EJB batch operations features solves this problem by updating multiple entriesin
adatabase table in one SQL statement. Batch operations support increases the
performance of container-managed persistence (CMP) bean creation by enabling the
EJB container to perform multiple database inserts, del etes or updates for CMP beans
in one SQL statement, thereby economizing network roundtrips.

To permit batch database inserts, updates or deletes, set the
enabl e- bat ch- oper ati ons elementinthewebl ogi ¢c- cnp-rdbns-jar. xnm fileto
True.
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Database Operation Ordering

The batch operations feature includes database operation ordering functionality that
can prevent constraint errors by sorting database dependency between batch inserts,
updates and deletes. For example, performing an update before an insert or after a
delete triggers a constraint error.

With database ordering feature enabled, the EJB container sorts out these
dependencies, and sends batch operations to the database in such way that does not
cause any database exceptions. To enable this database ordering, set the

or der - dat abase- oper at i ons element of webl ogi c- cnp-rdbms-jar. xm to
True.

Enabling database ordering instructs the EJB container to do two things:
m Delay all database operations to commit time
m  Order database operations at commit time

For more information on the or der - dat abase- oper at i ons element, see
“order-database-operations’ on page 12-42.

Batch Operations Guidelines and Limitations

When using batch operations, you must set the boundary for the transaction, as batch
operations only apply to the inserts, updates or deletes betweent r ansact i on begi n
andtransaction conmit.

Note: Batch operations only work with drivers that support the addBat ch() and
execut eBat ch() methods. If the EJB container detects unsupported drivers,
it reportsthat batch operations are not supported and disables batch operations.

There are severa limitations on using batch operations:

m Thetota number of entries created in asingle batch operation cannot exceed the
max- beans- i n- cache setting, which is specified in the
webl ogi c-ej b-j ar. xn file. See " max-beans-in-cache” on page 11-54 for
more information on this element.

m |f you set the dbns- col umm- t ype element in the
webl ogi c- cnp-rdbns-j ar. xm fileto either Or acl eBl ob or Or acl ed ob,
batch operation automatically turns off because you will not save much timeif a
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Blob or Clob column exist in the database table. In this case, WebL ogic Server
performs oneinsert per bean, which isthe default behavior.

For more information on the enabl e- bat ch- oper at i ons element, see
“enable-batch-operations’ on page 12-25.

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, it isrecommended that you instead
bind a JDBC datasource resource into the WebL ogic Server INDI tree as aresource
factory.

Using resource factories enables the EJB to map aresource 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 names in WebL ogic Server.

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

Setting Up JDBC Data Source Factories

4-26

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

With a non-transactional data source, the JDBC connection operates in auto commit
mode, committing each insert and update operation to the database immediately, rather
than as part of a container-managed transaction.
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With atransactional datasource, multipleinsert and update operationsin amethod can
be submitted as a single, container-managed transaction that either commits or rolls
back asalogical unit.

Note: Entity beans that use container-managed persistence should always use a
transactional data source, rather than a non-transactional data source, to
preserve data consistency.

To create a JDBC data source factory:

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

Start WebL ogic Server.
Start WebL ogic Server Administration Console.

In the left pane of the Console, click the Services node and expand JDBC.

a ~ WD

Select IDBC Data Source Factory and click the Configure a New JDBC Data
Source Factory option in the right pane.

6. Enter valuesin the Name, User Name, URL, Driver Class Name, and Factory
Name, attribute fields.

7. Enter any connection properties in the Properties attribute field.

a. For non-transactional JDBC datasources, enter:
webl ogi c. j dbc. Dat aSour ce. j ndi _nanme=pool _nane

wherej ndi _namne isthe full WebLogic Server INDI nameto bind to the
datasource and pool _nane is the name of the WebL ogic Server connection pool
you created in step 1.

For exampl e, to set up a non-transactional connection pool for demonstration
purposes, you might enter:

webl ogi c. j dbc. Dat aSour ce. webl ogi c. j dbc. demoPool =denpPool

This binds a datasource for the “ demoPool” pool to the INDI name,
“weblogic.jdbc.demoPool”.

b. For transactional JDBC datasources, select Tx Data Sourcesfrom theleft pane
of the Administration Console, click Configure aNew JDBC Tx Data Source
in the right pane, and enter:
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webl ogi c. j dbc. TXDat aSour ce. j ndi _nanme=pool _nane

wherej ndi _name isthe full WebLogic Server INDI nameto bind to the
transactional datasource and pool _nane isthe name of the WebL ogic Server
connection pool you created in step 1.

For exampl e, to set up atransactional connection pool for demonstration
purposes, you might enter:

webl ogi c. j dbc. TXDat aSour ce. webl ogi c. j dbc. j t s. demoPool =denpPool
This binds atransactional datasource for the “demoPool” pool to the INDI name,
“weblogic.jdbc.jts.demoPool”.

8. Click Createto create the JDBC Data Source Factory. The new Data Source
Factory is added under the JDBC Data source Node in the |eft pane.

9. Click Apply to save the changes.

10. Bind the INDI name of the datasource to the EJB’s local INDI environment by
doing one of the following:

e Map an existing EJB resource factory reference to the INDI name.

e Directly edit ther esour ce- descri pti on element in the
webl ogi c. ej b-j ar. xm deployment file. See “ Specifying and Editing the
EJB Deployment Descriptors’ on page 7-5 for instructions on editing
deployment descriptors.

Setting Up URL Connection Factories

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

1. Inatext editor, opentheconfi g. xn filefor theinstance of the WebL ogic Server
you are using and set the URLResour ce attribute for the following conf i g. xm
elements:

e \\bServer
e Virtual Host:

2. Setthe URLResour ce attribute for the WebSer ver element using the following
syntax:
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<WebServer URLResource="weblogic.httpd.url.test URL=http://
I ocal host: 7701/ testfile.txt” Default WbApp="default-tests”/>

3. Set the URLResour ce dtribute for the Vi r t ual Host element, when virtual
hosting is required, using the following syntax:

<Vi rt ual Host Name=guest server” t arget s="nyserver,test_web_server
“URLResour ce="webl ogi c. httpd. url.test URL=http://
| ocal host: 7701/ testfile.txt” Virtual Host Nanes="guest. coni/>

4. Savethechangesintheconfig. xnl fileand reboot WebL ogic Server.

Using EJB Links

WebL ogic Server fully supports EJB linksas defined inthe EJB 2.0 Specification. You
can link an EJB reference that is declared in one application component to an
enterprise bean that is declared in the same J2EE application.

Tocreatean ej b- 1 i nk:

1. Specify thelink to the EJB using the optional ej b- I i nk deployment descriptor
element of theej b-r ef element of the referencing application component.

Thevalue of the ej b- 1 i nk element must be the ej b- nanme of the target EJB.
The target EJB can bein any EJB JAR filein the same J2EE application as the
referencing application component.

Because g/b-names are not required to be unique across EJB JAR files, you may
need to provide the qualified path for the link.

2. Usethefollowing syntax to provide the path name for the EJBs within the same
J2EE application.
<ej b-1ink>../products/product.jar#Product EJB</ej b-1ink>

This reference provides the path name of the EJB JAR file that contains the
referenced EJB with the appended ej b- nane of the target bean separated from
the path by “#’. The path name is relative to the referencing application
component JAR file.

m For instructions on specifying deployment descriptors, see “ Specifying and
Editing the EJB Deployment Descriptors’ on page 7-5.
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CHAPTER

5

WebLogic Server

Container-Managed
Persistence Service -
Basic Features

The following sections describe the basic features of the container-managed
persistence (CMP) service available with the WebL ogic Server EJB container, where
“basic” refersto features developers should be familiar with in order to write an EJB
application and get it running. For a discussion of advanced CMP features, see
Chapter 6, “WebL ogic Server Container-Managed Persistence Service - Advanced
Features.”

m “Overview of Container Managed Persistence Service’ on page 5-2
m “Using Primary Keys’ on page 5-4

m “Container-Managed Persistence Relationships’ on page 5-7

m “Using EJB QL for EJB 2.0” on page 5-14

m “Using Dynamic Queries’ on page 5-27

m “BLOB and CLOB DBMS Column Support for the Oracle DBMS” on page
5-29

“Cascade Delete” on page 5-30

“Flushing the CMP Cache” on page 5-32
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m “JavaData Typesfor CMP Fields’ on page 5-33
m “EJB Concurrency Strategy” on page 5-35

m  “Automatic Database Detection” on page 5-41

Overview of Container Managed Persistence

Service

WebL ogic Server’ s container isresponsiblefor providing auniform interface between
the EJB and the server. The container createsnew instances of the EJBs, managesthese
bean resources, and provides persistent services such as, transactions, security,
concurrency, and naming at runtime. In most cases, EJBs from earlier version of
WebL ogic Server run in the container. However, see the Migration Guide for
information on when you would need to migrate your bean code. See “prompt> java
weblogic.ejbc -normi

C:%SAMMPLES HOM E%\server\src\exampl es\ej b\basi c\contai nerM anaged\buil d\s
td_ejb_basic_containerManaged.jar” on page 10-34 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

5-2

WebL ogic Server provides persistence services for entity beans. An entity EJB can
save its 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
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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.

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- cnp-rdbms-j ar. xm file, describedin“Using WebL ogic Server RDBM S
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
filein the persistence-type and persistence-use elementsin webl ogi c- ej b-j ar. xm .

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:
1. Create adedicated XML deployment file.

2. Define the persistence elements for each EJB that will use container-managed
persistence.

3. For help creating deployment descriptor files, see  Specifying and Editing the
EJB Deployment Descriptors’ on page 7-5.

If you use WebL ogic Server’ stool, prompt> java weblogic.ejbc -normi
C:%SAMMPLES HOME%\server\src\examples\ejb\basi c\containerM anaged\build\s
td_ejb_basic_containerManaged.jar to create thisfile, it is named

webl ogi c- cnp-rdbns-j ar. xm . If you create the file from scratch, you can save it
to adifferent filename. However, you must ensure that the per si st ence-t ype and
persi st ence- use elementsinwebl ogi c- ej b-j ar. xn 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 persi stence services.
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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 Webl ogic Query Language (WLQL) for EJB 1.1 CMP

e WebLogic EIJB-QL with WebL ogic QL extension for EJB 2.0 CMP
(optional)

m  Finder method definitions (CMP 1.1)
m  Foreign key mappings for relationships
m  WebL ogic Server-specific deployment descriptors for queries

Using Primary Keys

54

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 contai ner-managed persistence by mapping the primary key to either asinglefield
or to multiple fields in the entity bean class.

Every entity object has auniqueidentity withinitshome. If two entity objects havethe
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 maryKey(key) method on the bean’s home interface.
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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 usethepri nkey-fiel d element, adeployment descriptor inthe ej b-j ar. xm
file, to specify the container-managed field that is the primary key. The

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

Primary Key Class That Wraps Single or Multiple CMP
Fields

Y ou can have a primary 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
usethe pri 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
the class namein this deployment descriptor element. All fields in 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. xn file.

Anonymous Primary Key Class

If your entity EJB uses an anonymous primary key class, you must subclass the EJB
and add acnp-fi el d of typej ava. | ang. | nt eger to the subclass. Enable automatic
primary key generation for the field so that the container fillsin field values
automatically, and map the field to a database column in the

webl ogi c- cnp-rdbns-j ar. xm deployment descriptor.

Finaly, updatetheej b-j ar. xm fileto specify the EJB subclass, rather than the
original EJB class, and deploy the bean to WebL ogic Server.

If you use the original EJB (instead of the subclass) with an anonymous primary key
class, WebL ogic Server displays the following error message during deployment:

In EJB ej b_name, an 'Unknown Primary Key O ass' ( <primkey-class>

== java.lang. bject ) MIST be specified at Deploynent tine (as
sonet hi ng ot her than java.lang. Object).
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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 specifiesthe 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. Thebool ean Bi gDeci nal . equal s (obj ect x) method considers two
Bi gDeci mal equal only if they are equal in value and scale. Thisis because
there are differences in 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 fall.

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 (Object x)
method.

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

Mapping to a Database Column

5-6

WebL ogic Server supports mapping a database columnto acnp-fieldanda
cnr - fi el d concurrently. Thecnp-fi el d isread-only in this case. If thecnp-fiel d
isaprimary key field, specify that the value for the field be set when thecr eat e()
method isinvoked by using the set XXX method for the cnp-fi el d.
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Container-Managed Persistence
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 relationships at runtime and managestheir referential

integrity.

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 descriptors are used asinput to the container
for data access.

Entity beans can have rel ationships with other beans. These relationships can be either
bidirectional or unidirectional. For example, you can have bidirectional or
unidirectional relationships for each of the three types of relationship mappings
identified below, such as unidirectional one-to-one relationships or bidirectional
one-to-one relationships.

Y ou specify relationshipsin theej b-j ar. xm fileand
webl ogi c- cnp-rdbns-j ar. xm . You specify container-managed field mappingsin
thewebl ogi c- crp-rdbms-j ar. xm file.

WebL ogic Server supports three types of relationship mappings that are managed by
WebL ogic container-managed persistence (CMP):

m  One-to-one
m  One-to-many

= Many-to-many
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One-to-One Relationships

5-8

A WebL ogic Server one-to-one relationship involves the physical mapping from a
foreign key in one bean to the primary key in another bean. For more information on
primary keys, see “Using Primary Keys’ on page 5-4.

Thefollowing example shows a one-to one rel ati onshi p mapped between an employee
bean and another employee bean, the employee’ s manager.

Figure5-1 Sample mapping of a one-to-onerelationship

<webl ogi c-rdbns-rel ati on>
<rel ati on- nanme>enpl oyee- manager </ rel ati on- nanme>
<webl ogi c-rel ati onshi p-rol e>
<rel ati onshi p-rol e- map>
<col um- map>
<f or ei gn- key- col um>nanager-id
</ foreign-key-col um>
<key- col utmm>i d</ key- col um>
</ col um- map>
</rel ati onshi p-rol e- map>
<rel ati onshi p-rol e- nane>enpl oyee
</rel ationshi p-rol e- nane>
</ webl ogi c-rel ati onshi p-rol e>
</ webl ogi c-rdbns-rel ati on>

InFigure 5-1, thereisaf or ei gn- key- col umm, called manager - i d inthetable. This
isthefield to which the bean on the employee side of the relationship is mapped. Also,
thereisaf or ei gn- key- col unm that refersto the primary key column (key- col umm)
calledi d, in the table to which the bean on the manager side of the relationship is
mapped.

If either of the beansin the relationship is mapped to multipletables, then the table for
that bean that contains the foreign key or primary key must also be specified in the
rel ati onshi p-rol e- map element. For more information on

rel ati onshi p-rol e- map, see “relationship-role-map” on page 12-47.
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One-to-Many Relationships

A WebL ogic Server one-to-many relationship involves the physical mapping from a
foreign key in one bean to the primary key of another. However, in a one-to-many
relationship, the foreign key is always contained in the role that occupies the “many”
side of the relationship. In a one-to-many relationship, the foreign key is always
associated with the bean that is on the many side of the relationship. This means that
the specification of the relationship-role-namein the following sample is redundant,
but it isincluded for uniformity.

The following example shows a one-to many relationship mapped between an
employees bean and a departments bean.

Figure5-2 Sample mapping of a one-to-many relationship

<webl ogi c-rdbns-rel ati on>
<rel ati on- name>enpl oyee- depart nent </ rel ati on- nanme>
<webl ogi c-rel ati onshi p-rol e>
<rel ati onshi p-rol e- map>
<col umm- map>
<f orei gn- key- col um>dept -i d
</ f orei gn- key- col uim>
<key- col um>i d</ key- col um>
</ col um- map>
</rel ationship-rol e-map>
<rel ati onshi p-rol e- nane>enpl oyee
</rel ationshi p-rol e- nane>
</ webl ogi c-rel ati onshi p-rol e>
</ webl ogi c-rdbns-rel ati on>

In Figure 5-2, thereisaf orei gn key col um, called dept -i d inthetable. Thisis
thefield to which the bean on the employees side of the relationship is mapped. Also,
thereisaf or ei gn- key- col umn that refersto the primary key column (key- col umm)
calledi d, in the table to which the bean on the departments side of the relationship is
mapped.

Many-to-Many Relationships

A WebL ogic Server many-to-many relationship involves the physical mapping of a
jointable. Each row inthejoin table containstwo foreign keysthat mapsto the primary
keys of the entitiesinvolved in the relationship.
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The following example shows a many-to many relationship mapped between a bean
called friends and a bean called employees.

Figure5-3 Sample mapping of a many-to-many relationship

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

In Figure 5-3, the FRI ENDS join table has two columns, calledfi rst - fri end- i d and
second- fri end-i d, Each column containsaforeign key that designates a particular
employee who isafriend of another employee. The primary key column

(key- col um) of the employeetableiscalledi d. For this example, assume that the
employee bean ismapped to asingletable. If the employee bean is mapped to multiple
tables, then the table containing the primary key column (key- col unm) must be
specifiedinther el ati onshi p-rol e- map.
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Unidirectional Relationships

Unidirectional relationships only navigate in one direction. For example, if entity A
and entity B are in a one-to-one, unidirectional relationship and the direction isfrom
entity A to entity B, than entity A isaware of entity B, but entity B isunaware of entity
A. Thistype of relationship isimplemented when you specify acmr-field deployment
descriptor element for the entity bean from which navigation can take place and no
related cnr - fi el d element is specified for the target entity bean.

Y ou specify thecnr - fi el d elementinthewebl ogi c- cnp-rdbns-jar. xn file. For
more information on how to specify deployment descriptors, see “ Specifying and
Editing the EJB Deployment Descriptors’ on page 7-5.

Bidirectional Relationships

Bidirectional relationships navigate in both directions. These types of
container-managed rel ationships 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.

Removing Beans in Relationships

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

Local Interfaces

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 usualy
co-located within the same EJB container and execute within the same Java Virtual
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Machine (JVM). Thisway, they do not use the network to communicate and avoid the
over-head of a Java Remote Method | nvocation-Internet Inter-ORB Protocol
(RMI-110OP) connection.

EJB relationships with container-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 al so 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 ationshipsthat use remote interfaces should probably not
be used in new code.

The EJB container makes the local home interface accessible to local clients through
JINDI. Toreference alocal interface you need to have alocal INDI name. The objects
that implement the entity beans' local home interface are called EJBLocal Hone
objects. Y ou can specify either aj ndi - nane or | ocal - j ndi - nane in the
weblogic-gjb-jar.xml file. For more information on how to specify deployment
descriptors, see “ Specifying and Editing the EJB Deployment Descriptors’ on page
7-5

In earlier 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.

Using the Local Client

5-12

A local client of asession bean or entity bean can be another EJB, such as a session
bean, entity bean, or message-driven bean. A local client can be aservlet aslong asit
isincluded as part of the same EAR file and aslong as the EAR fileis 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’s local
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.
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Figure5-4 Local client and local interfaces
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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 have local 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 a compound key. For a
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 specifies a
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 local home

m  New model for handling exceptions that propagates the correct exception to the
client.
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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 contai ner-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 ndByPri mar yKey() .

fi ndByPri mar yKey isautomatically handled by the container. The search space for
an EJB QL query consistsof the EJB’ sschemaasdefinedinej b-j ar. xm (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. For more
information on WLQL, see CROSS REF TO 1.1 CHAPTER.

Migrating from WLQL to EJB QL

5-14

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 operand?2) WHERE operandl = operand?2
(< operandl operand2) WHERE operandl < operand?2
(> operandl operand?2) WHERE operandl > operand?2

(<= operandl operand2) WHERE operandl <= operand?2
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Sample WL QL Syntax Equivalent EJB QL Syntax

(>= operandl operand2) WHERE operandl >= operand2

(! operand) WHERE NOT operand

(& expressionl WHERE expressionl AND

expressi on2) expression2

(| expressionl WHERE expressionl OR

expr essi on2) expression2

(like text_string® WHERE operand LIKE
‘text_string%

(i sNul'l operand) WHERE operand ISNULL

(i sNot Nul'l operand) WHERE operand ISNOT 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 expressionsandisused to query
EJB objects from the RDBMS. Y ou define the quer y in the

webl ogi c- cnp-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. xn file. However, the
webl ogi c- cnp-rdbns-j ar. xm query element overridesthe ej b-j ar. xml query
element.

Using SELECT DISTINCT

The EJB WebL ogic QL extension SELECT DISTINCT allows 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.
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If you specify asql - sel ect - di sti nct 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.

Y ou specify thesql - sel ect - di stinct element inthe

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

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

READ_COMM TED FOR_UPDATE on an Oracle database. Thisis because a query on
Oracle cannot have both asql - sel ect - di stinct anda

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

Using ORDERBY

5-16

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

Figure5-5 WebLogic QL ORDERBY extension showing order by id.
CRDERBY
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 S installation on top of whichthebeanis
running

Also, you can specify an ORDERBY with ascending [ASC] or descending [desc] order
for multiple fields as follows..

Figure5-6 WeblL ogic QL ORDERBY extension showing order by id. with ASC
and DESC

ORDERBY <fiel d> [ ASC| DESC], <field> [ ASC| DESC]

SELECT OBJECT(A) from A for Account.Bean, OBJECT(B) fromB
for Account. Bean

ORDERBY A.id ASC, B.salary DESC
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Using SubQueries
WebL ogic Server supports the use of the following features with subqueriesin EJB
QL:
m  Subquery return type
e Singlecnp-fiel ds
e Aggregate functions
e Beanswith simple primary keys
m  Subqueries as comparison operands
m Correlated subqueries
m Uncorrelated subqueries
m DISTINCT clauses with subqueries

The relationship between WebL ogic QL and subqueriesis similar to the relationship
between SQL queries and subqueries. Use WebL ogic QL subgueriesin the WHERE
clause of an outer WebL ogic QL query. With afew exceptions, the syntax for a
subquery isthe same as a WebL ogic QL query.

To specify WebLogic QL, see “Using EJB 2.0 WebL ogic QL Extension for EJB QL”
on page 5-15. Use those instructions with a SELECT statement that specifies a
subquery as shown the following sample.

Thefollowing query selectsall above average students as determined by the provided
grade number:

SELECT OBJECT(s) FROM studentBean AS s WHERE s. grade > ( SELECT
AVE s2. grade) FROM Student Bean AS s2)

Note that in the above query the subquery, (SELECT AVE s2. grade) FROM
St udent Bean AS s2), has the same syntax as an EJB QL query.

Y ou can create nested subqueries. The depth is limited by the underlying database’ s
nesting capabilities.

InaWebLogic QL query, the identifiers declared in the FROM clauses of the main
query and all of its subqueries must be unique. This means that a subquery may not
re-declare a previously declared identifier for local use within that subquery.
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For example, the following example is not legal because employee bean is being
declared as emp in both the query and the subquery:

SELECT OBJECT( enp)
FROM Enpl oyeeBean As enp
VWHERE enp. sal ar y=( SELECT MAX(enp. sal ary) FROM
Enpl oyeeBean AS enp WHERE enpl oyee. st at e=MA)

Instead, this query should be written as follows:

SELECT OBJECT( enp)
FROM Enpl oyeeBean As enp
WHERE enp. sal ar y=( SELECT MAX(enp2.sal ary) FROM
Enpl oyeeBean AS enp2 WHERE enp2. st at e=MA)

The above examples correctly declares the subquery’s employee bean to have a
different identifier from the main query’s employee bean.

Subquery Return Types

5-18

Thereturn type of aWebL ogic QL subquery can be one of anumber of different types,
such as:

Single cmp-field Type Subqueries

WebL ogic Server supports areturn type consisting of acnp- fi el d. The results
returned by the subquery may consists of a single value or collection of values. An
example of a subquery that returns value(s) of the type cnp-fi el d isasfollows:

SELECT enp. sal ary FROM Enpl oyeeBean AS enp WHERE enp. dept =
‘finance’

This subquery selects al of the salaries of employees in the finance department.
Aggregate Functions

WebL ogic Server supports a return type consisting of an aggregate of acnp-fi el d.
As an aggregate always consist of a single value, the value returned by the aggregate
isalwaysasingle value. An example of a subquery that return a value of the type
aggregate (MAX) of acnp-fi el d isasfollows:

SELECT MAX(enp. sal ary) FROM Enpl oyeeBean AS enp WHERE enp. st at e=MA
This subquery selects the single highest employee salary in Massachusetts.

For more information on aggregate functions, see “Using Aggregate Functions’ on
page 5-22.
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Beanswith Simple Primary Key

WebL ogic Server supports a return type consisting of acnp- bean with asimple
primary key.

Note: Beanswith compound primary keysare NOT supported. Attemptsto
designate the return type of a subquery to a bean with a compound
primary key will result in a failure when you compilethe query.

An example of a subquery that returns the value(s) of the type bean with asimple
primary key isasfollows:

SELECT OBJECT(enp) FROM EMpl oyeeBean As enp WHERE
enp. depart nent . budget >1, 000, 000

This subquery providesalist of all employeein departmentswith budgets greater than
$1,000,000.

Subqueries as Comparison Operands

Use subqueries as the operands of comparison operators. WebL ogic QL supports
subqueries as the operands of the following Comparison Operators: [NOT]IN,
[NOT]EXISTS, and the following Arithmetic Operators: <, >, <=, >=, =, <> with
ANY and ALL.

[NOT]IN

The [NOT]IN comparison operator tests whether the left-had operand isor isnot a
member of the subquery operand on the right-hand side.

An example of a subguery which isthe right-hand operand of the NOT IN operator is
asfollows:

SELECT OBJECT(itemnm
FROM |t enBean AS item
VWHERE itemitemid NOT IN
(SELECT olten2.itemitem D
FROM Or der Bean AS orders2,
I N(orders2. orderltens)oltten?

The subquery selects al items from all orders.

The main query’sNOT IN operator selects all theitemsthat are not in the set returned
by the subquery. So the end result is that the main query selects al unordered items.

[NOT]EXISTS

Programming WebL ogic Enterprise JavaBeans  5-19



5 WebLogic Server Container-Managed Persistence Service - Basic Features

5-20

The [NOT]EXISTS comparison operator tests whether the set returned by the
subquery operand is or is not empty.

An example of asubquery which isthe operand of the NOT EXISTS operand is as
follows:

SELECT (cust) FROM Customer Bean AS cust
WHERE NOT EXI STS
( SELECT order. cust _num FROM Or der Bean AS order
VWHERE cust . nunxor der _num

Thisisan example of aquery with a correlated subquery. See “ Correlated and
UnCorrelated Subqueries’ on page 5-21 for more information. This query returns all
customers that have not placed an order.SELECT (cust) FROM Cust oner Bean AS
cust
VWHERE cust.num NOT I N
( SELECT order. cust _um FROM Or der Bean AS or der
VWHERE cust . nun=or der _num

Arithmetic Operators

Use arithmetic operators for comparison when the right-hand subquery operand
returns asingle value. If the right hand subquery instead returns multiple values, then
the qualifiers ANY or ALL must precede the subquery.

An example of asubquery which usesthe ‘=" operator is as follows:

SELECT OBJECT (order)
FROM OrderBean AS order, |IN(order.orderltens)oltem
WHERE ol tem quantityOrdered =
(SELECT MAX (subOtem quantityOrdered)
FROM Order ItenBean AS subOtem
WHERE subO temitemitem D= ?1)
AND oltemitemitemd = ?1

For a given itemld, the subquery returns the maximum quantity ordered of that item.
Note that this aggregate returned by the subquery is asingle value as required by the
‘=" operator.

For the same given itemld, the main query’s ‘=" comparison operator checks which
order’s Orderltem.quantity Ordered eguals the maximum quantity returned by the
subquery. The end result is that the query returns the OrderBean that contains the
maximum quantity of agiven item that has been ordered.

Use arithmetic operators in conjunction with ANY or ALL, when the right-hand
subquery operand may return multiple values.
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An example of asubquery which usesANY and ALL isasfollows:

SELECT OBJECT (order)
FROM Order Bean AS order, |IN(order.orderltens)oltem
VWHERE oltem quantityOrdered > ALL
(SELECT subO tem quantityOrdered
FROM Or der Bean AS suborder IN
(subOrder.orderltens)subOtem
VWHERE subOrder, orderld = ?1)

For agiven orderld, the subquery returnsthe set of orderltem.quantityOrdered of each
item ordered for that orderld. The main query’s‘>" ALL operator looks for all orders
whose orderltem.quantityOrdered exceeds all values in the set returned by the
subquery. The end result isthat the main query returns all ordersin which all
orderltem.quantityOrdered exceeds every orderltem.quantityOrdered of the input
order.

Notethat since the subquery can return multi-valued resultsthat they ‘>’ ALL operator
is used rather then the ‘>’ operator.

All of the arithmetic operators, <, >, <= >=, =, <> are use, asin the above examples.

Correlated and UnCorrelated Subqueries
WebL ogic Server supports both correlated and Uncorrelated subqueries.
UnCorrelated Subqueries

Uncorrelated subqueries may be evaluated independently of the outer query. An
example of an uncorrelated subquery is as follows:

SELECT OBJECT(enp) FROM Enpl oyeeBean AS enp
WHERE enp. sal ary>
(SELECT AVGE enp2.sal ary) FROM Enpl oyeeBean AS enp2)

This example of a uncorrelated subquery selects the employees whose salaries are
above average. This examples usesthe ‘>" arithmetic operator.

Correlated

Correlated subqueries are subqueries in which values from the outer query are
involved in the evaluation of the subquery. An example of acorrelated subquery isas
follows:

SELECT OBJECT (mai nOrder) FROM OrderBean AS mai nOrder
WHERE 10>
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(SELECT COUNT (DI STI NCT subOrder. ship_date)
FROM Or der Bean AS subOrder
WHERE subOrder . shi p_dat e>mai nOr der. shi p_date
AND mai nOrder. ship_date |'S NOT NULL

Thisexample of acorrelated subquery selectsthe last 10 shipped Orders. Thisexample
usesthe NOT IN operator.

Note: Keepinmind that correlated subqueries can involve more processing
overhead the uncorrelated subqueries.

DISTINCT Clause with Subqueries

Usethe DISTINCT clausein asubquery to enablean SQL SELECT DISTINCT inthe
subquery’ s generated SQL. Using aDISTINCT clause in asubquery is different from
using onein amain query because the EJB container enforces the DISTICNT clause
inamain query; whereas the DISTICT clause in the subquery is enforced by the
generated SQL, SELECT DISTINCT. An example of aDISTINCT clauseina
subquery is asfollows:

SELECT OBJECT (mai nOrder) FROM OrderBean AS mai nOr der
WHERE 10>
(SELECT COUNT (DI STI NCT subOrder. ship_date)
FROM Or der Bean AS subOrder
WHERE subOrder. shi p_dat e>mai nOr der. ship_date
AND mai nOrder. ship_date |'S NOT NULL

This example of a selects the last 10 shipped Orders.

Using Aggregate Functions

5-22

WebL ogic Server supports aggregate functions with WebLogic QL. You only use
these functions as SELECT clause targets, not as other parts of aquery, such asa
WHERE clause. The aggregate functions behave like SQL functions. They are
evaluated over the range of the beans returned by the WHERE conditions of the query

To specify WebL ogic QL, see“Using EJB 2.0 WebL ogic QL Extension for EJB QL”
on page 5-15. Use those instructions with a SELECT statement that specifies an
aggregate function as shown in the samples shown in the following table.
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A list of the supported functions and sample statements follow:

Aggregate Description Sample Statement
Function
MIN(X) Returnsthe minimum valueof  SELECT MIN(t.price) FROM TireBean ASt
thisfield. WHERE t.size=?1
This statement selectsthe lowest pricefor atire of
agiveninput size.
MAX(x) Returnsthe maximum valueof SELECT MAX(s.customer_count) FROM
thisfield. SalesRepBean AS s WHERE s.city="Los

Angeles

This statement sel ects the maximum number of
customers served by any single sales
representative in Los Angeles.

AVG( [DISTINCT] x)
thisfield

Returns the average value of

SELECT AVG(b.price) FROM BookBean ASb
WHERE b.category="computer_science’

This statement sel ects the Average Price of abook
in the Computer Science category.

SUM( [DISTINCT] X)

Returns the sum of thisfield.

SELECT SUM(s.customer_count) FROM
SalesRepBean AS s WHERE s.city="Los
Angeles

This statement retrieves the total number of
customers served by sales representativesin Los
Angeles.

COUNT( [DISTINCT] x)  Returns the number of
occurrences of afield.

SELECT COUNT(s.dea.amount) FROM
SalesRepBean AS s, IN(deal)s WHERE
s.deal.status="closed’ AND
s.deal.amount>=1000000

This statement retrieves the number of closed
dealsfor at lease 1 million dollars.
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Y ou can return aggregate functions in ResultSets as described below.

Using Queries that Return ResultSets

5-24

WebL ogic Server supportsej bSel ect () queriesthat return the results of
multi-column queriesintheform of aj ava. sql . Resul t Set . To support thisfeature,
WebL ogic Server now allows you to use the SELECT clause to specify acomma
delimited list of target fields as shown in the following query:

SELECT enmp. nane, enp.zip FROM Enpl oyeeBean AS enp

This query returns a java.sglResultSet with rows whose columns are the values
Employee’ s Name and Employee’'s Zip.

To specify WebL ogic QL, see“Using EJB 2.0 WebL ogic QL Extension for EJB QL”
on page 5-15. Use those instructions with a query specifying a ResultSet as shown in
the above query to specify WebLogic QL, see“Using EJB 2.0 WebL ogic QL
Extensionfor EJB QL” on page 5-15. UsethoseinstructionswithaSELECT statement
that specifies an aggregate query like the samples shown in the following table.

ResultSets created in EJB QL can only return cnp- f i el d values or aggregates of
cnp-field values, they cannot return beans.

In addition, you can create powerful queries, as described in the following example,
when you combine cnp- f i el ds and aggregate functions.

The following rows (beans) show the salaries of employeesin different locations:

CMP fields showing salaries of employeesin California

Name Location Salary
Matt CA 110,000
Rob CA 100,000
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CMP fields showing salaries of employeesin Arizona

Name L ocation Salary
Dan AZ 120,000
Dave AZ 80,000

CMP fields showing salaries of employeesin Texas

Name L ocation Salary
Curly X 70,000
Larry TX 180,000
Moe X 80,00

Note: Each row represents a bean.

The following SELECT statement shows a query that uses ResultSets and the
aggregate function (AVG) along with a GROUP BY statement and an ORDER BY
statement using a descending sort to retrieve results from a multi-column query.

SELECT e.l ocation, AVEe.sal ary)
FROM Fi nder Enpl oyeeBean AS e
GROUP BY e.location
ORDER BY 2 DESC

The query shows the average salary in of employees at each location in descending
order. The number, 2 means that the ORDERBY sort is on the second item in the
SELECT statement. The GROUP BY clause specifies the AVEAGE salary of
employees with a matching e.location attribute.

The ResultSet, in descending order is as follows:

Location Average
TX 110,000
AZ 100,000
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L ocation Average

CA 105,000

Note: You can only use integers as ORDERBY arguments in queries that return
ResultSets. WebL ogic Server does not support the use of integers as
ORDERBY argumentsin any Finder or ej bsel ect () that returns beans.

EJB QL Error-Reporting Enhancements

Compiler error messagesin EJB QL provide avisual aid to identify which part of the
guery isin error and allow the reporting of more than one error per compilation.

Visual Indicator of Error in Query

5-26

When an error is reported, EJB QL indicates the location of the problem within these
symbols: =>> <<=. These symbols are highlighted in red in the following sample
compiler error report.

ERROR: Error fromappc: Error while reading
' META- | NF/ Fi nder Enpl oyeeBeanRDBMS. xm ' . The error was:

Query:

EJB Nane: Fi nder Enpl oyeeEJB

Met hod Name: findThreelLowest Sal ar yEnpl oyees
Paraneter Types: (java.lang. String)

I nput EJB Query: SELECT OBJECT(e) FROM Fi nder Enpl oyeeBean e WHERE
f.badField = '2" O

R (e.testld = ?1) ORDERBY e.sal ary

SELECT OBJECT(e ) FROM Fi nder Enpl oyeeBean e
WHERE =>> f . badField <<= ="'2" OR( e.testld = ?1 ) ORDERBY e.sal ary

Invalid Identifier in EJB Q. expression:
Probl em the path expression/ldentifier 'f.badField starts with an

identifier: '"f'. The identifier 'f', which can be either a range
variable identifier or a collection menber identifier, is required
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to be declared in the FROMcl ause of its query or in the FROMcl ause
of a parent query.

"f' is not defined in the FROMcl ause of either its query or in any
parent query.

Action, rewite the query paying attention to the usage of
"f.badField .

Multiple Errors Reported after a Single Compilation

If aquery contains multiple errors, EJB QL isnow capable of reporting more than one
of these after asingle compilation. Previously, thecompiler could only report oneerror
per compilation. Reporting of subsequent errors required recompilation.

Note: The compiler is not guaranteed to report all errors after a single compilation.

Using Dynamic Queries

Dynamic queries alow you to construct and execute EJB-QL queries

programmatically in your application code. Queries are expressions that allow you to
request information of EJB objectsfromthe RDBMS. Thisfeatureisonly availablefor
use with EJB 2.0 CMP beans. Using dynamic queries provides the following benefits:

m Allowsyou to create and execute new queries without having to update and
deploy an EJB.

m  Allowsyou to reduce the size of the EJB’s deployment descriptor file. Thisis
because finder queries can be dynamically created instead of statically defined in
the deployment descriptors.

Enabling Dynamic Queries

To enable dynamic queries:

1. Specify the enabl e- dynani c- queri es element in the EJB’s
webl ogi c- ej b-j ar. xm deployment descriptor file asfollows:
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<enabl e- dynam c- queri es>Tr ue</ enabl e- dynam c- queri es>

2. For instructions on how to add or edit the enabl e- dynani c- quer i es element,
see “ Specifying and Editing the EJB Deployment Descriptors’ on page 7-5.

3. Set standard method permissions to control access to dynamic queries by
specifying the met hod- per i ssi on element intheej b-j ar. xm deployment
descriptor file.

Setting met hod- per ni ssi on for thecr eat eQuer y() method of the
webl ogi c. ej b. Quer yHorre interface controls access to the
webl ogi c. ej b. Quer y object necessary to executes the dynamic queries.

If you specify net hod- per ni ssi on for thecr eat eQuer y() method, the
met hod- per ni ssi on settings apply to the execute and find methods of the
Query class.

Executing Dynamic Queries

The following code sample demonstrates how to execute a dynamic query.

Initial Context ic=new Initial Context();

FooHorme fh=(FooHone)i c. | ookup(“fooHone”);

Quer yHorre gh=( Quer yHon®) f h;

Sring ej bgl =" SELECT OBJECT(e) FROM Enpl oyeeBean e WHERE
e.name="rob’”

Query query=gh. createQery();

query. set MaxEl ement s( 10)

Col | ection resul ts=query.find(ejbql);
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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 columnswith 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 ed ob, to
aBLOB or CLOB column. WebL ogic Server maps CLOBSs only to the data type
java.l ang. string. At thistime, no support is available for mapping char arraysto
aCLOB column.

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

2. Edit the XML by declaring the dbrs- 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
dbms- col urm element inwebl ogi c- crp-r dbms-j ar - xmi file.

Figure5-7 Specifying a BL OB object

<fi el d- map>
<cnp-fi el d>phot o</ cnp-fiel d>
<dbns- col um>PI CTURE</ dbms- col urm>
<dbns_col um-t ype>Or acl eBl ob</ dbns- col um-t ype>
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</field-map>

Specifying a CLOB Using the Deployment Descriptors

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

Figure5-8 Specifyinga CL OB object

<fi el d- map>
<cnp-field>description</cnp-field>
<dbns- col um>pr oduct _descri pti on</ dbns- col umm>
<dbns_col um-type>O acl eC ob</ dbns- col um-type>

</field-mp>

Cascade Delete

5-30

Use the cascade del ete mechani sm to remove entity bean objects. When cascade del ete
is specified for a particular relationship, the lifetime of one entity object depends on
another. Y ou can specify cascade deletefor 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.

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.
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Cascade Delete Method

Withthecascade del et e() method you use WebL ogic Server to remove objects. If
an entity is deleted 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 also
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 changes to 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. xn file
asfollows:

Figure5-9 Specifying a cascade delete

<ej b-rel ation>
<ej b-rel ati on- nane>Cust oner - Account </ ej b-r el ati on- nane>
<ej b-rel ationshi 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</multiplicity>
<cascade- del ete/ >
</ ej b-rel ati onshi p-rol e>
</ejb-rel ati on>

Note: Thiscascade del et e() method can only be specified for a
ej b-rel ati onshi p-rol e elementcontainedinanej b-r el ati on elementif
the other ej b-rel ati onshi p-rol e element inthesameej b-rel ati on
element specifiesamul ti pli ci ty attribute with avaue of one.

Database Cascade Delete Method

Thedat abase cascade del et e() method allows an application to take advantage
of a database'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.
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Thedb- cascade- del et e element in thewebl ogi c- cnp-rdbns-j ar. xni file
specifies that a cascade delete operation will use the built-in cascade delete facilities
of the underlying DBMS. By default, this feature is turned off and the EJB container
removesthe beansinvolved in acascade del ete by issuing an individual SQL DELETE
statement for each bean.

If db- cascade- del et e element isspecified inthewebl 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 isenabled, 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.

Figure5-10 Oracletable setup for cascade delete
CREATE TABLE dept
(deptno  NUMBER(2) CONSTRAINT pk_dept PRI MARY KEY,
dnane VARCHAR2(9) );
CREATE TABLE enp
(enmpno NUMBER( 4) PRI MARY KEY,
enamne VARCHAR2( 10) ,
dept no NUMBER( 2) CONSTRAI NT f k_dept no
REFERENCES dept ( dept no)
ON DELETE CASCADE );

Flushing the CMP Cache

5-32

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.
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If this option isturned 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 transactions written to the database before executing the
new query. Thisway, the changes show up in the results.

To enable this option, in webl ogi c- cnp-rdbms-j ar. xm  file set the
i ncl ude- updat es element tot r ue.

Figure5-11 Specifying that results of transactions bereflected in the query

<webl ogi c- query>
<query- et hod>
<met hod- nane>f i ndBi gAccount s</ met hod_nane>
<met hod- par ans>
<met hod- par anrdoubl e</ net hod- par an»
</ met hod- par ans>
</ query- et hod>
<webl ogi c- ql >WHERE BALANCE>10000 ORDERBY NAME</ webl ogi c- gl >
<i ncl ude- updat es>t rue</ 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 performance is more important than
current and consistent data.

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.
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Table5-1 Java datatypesfor 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
javalang.String VARCHAR/NVARCHAR?2
java.lang.Boolean SMALLINT
java.lang.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
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Java Typesfor CMP Fields Oracle Data Types

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 typebyt e[ ] cannot be used asaprimary key unlessit iswrappedin a
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.

EJB Concurrency Strategy

The concurrency strategy specifies how the EJB container should manage concurrent
access to an entity bean. Although the Dat abase option is the default concurrency
strategy for WebLogic Server, you may want to specify other options for your entity
bean depending on thetype of concurrency accessthe bean requires. WebL ogic Server
provides the following concurrency strategy options:

Concurrency Option  Description

Excl usi ve Places an exclusive lock on cached entity EJB instances when
the bean is associated with a transaction. Other requests for the
EJB instance are block until the transaction completes. This
option was the default locking behavior for WebL ogic Server
versions 3.1 through 5.1

Dat abase Defers locking requests for an entity EJB to the underlying
datastore. WebL ogic Server alocates a separate entity bean
instance and allows locking and caching to be handled by the
database. Thisisthe default option.

Programming WebL ogic Enterprise JavaBeans  5-35



5 WebLogic Server Container-Managed Persistence Service - Basic Features

Concurrency Option  Description

Optimstic Holds no locks in the EJB container or database during a
transaction. The EJB container verifies that none the data
updated by the transaction has changed before committing the
transaction. If any updated data changed, the EJB container rolls
back the transaction.

ReadOnl y Used only for read-only entity beans. Activates a new
instance for each transaction so that requests proceed in
parallel. WebL ogic Server calsej bLoad() for
ReadOnl y beans are based on the
read- ti meout - seconds parameter.

Concurrency Strategy for Read-Write EJBs

Y ou can use the Excl usi ve, Dat abase, and ReadOnly concurrency strategies for
read-wite EJBs. WebLogic Server loads EJB data into the cache at the beginning
of each transaction, or as described in “Using cache-between-transactions to Limit
Callsto gjbLoad()” on page 6-10. WebL ogic Server callsej bSt or e() at the
successful commit of atransaction.

Specifying the Concurrency Strategy

5-36

Y ou specify the locking mechanism that the EJB uses by setting the

concurrency- 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- ej b-j ar. xml shows how to set the
concurrency strategy for an EJB. In the following sample XML, the code specifiesthe
default locking mechanism, Dat abase.

Figure5-12 Sample XML specifying the concurrency strategy
<entity-descriptor>

<entity-cache>
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<concurrency- st rat egy>Dat abase</ concurrency-strat egy>

</entity-cache>

</entity-descriptor>

If you do not specify aconcur r ency- st r at egy, WebL ogic Server performsdatabase
locking for entity EJB instances.

A description of each concurrency strategy is covered in the following sections.

Exclusive Concurrency Strategy

The Excl usi ve concurrency strategy was the default in WebL ogic Server 5.1 and
4.5.1. Thislocking method provides reliable access to EJB data, and avoids
unnecessary callsto ej bLoad() to refresh the EJB instance’s persistent fields.
However, exclusive locking does not provide the best model for concurrent accessto
the EJB’ s data. Once a client has locked an EJB instance, other clients are blocked
from the EJB’ s data even 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. As clients 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 Concurrency Strategy

The Dat abase concurrency strategy isthe default option for WebL ogic Server and the
recommended mechanism for EJB 1.1 and EJB 2.0 beans. 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.

When using the Database concurrency strategy instead of Optimistic with the

cachi ng- bet ween-t r ansact i ons element setto“ True, ” you will receive a
warning message from the compiler indicating that cache- bet ween-t r ansact i ons
should be disabled. If this condition exists, WebLogic Server automatically disables
cachi ng- bet ween-transacti ons.

Optimistic Concurrency Strategy

The Opti mi st i ¢ concurrency strategy does not hold any locks in the EJB container

or the database while the transaction isin process. When you specify this option, The
EJB container makes sure that the data being updated by atransaction has not changed.
It performs a“ smart update” by checking the fields before it commits the transaction.

To verify that you want the data checked for validity, enable optimistic checking by
setting theveri f y- col ums deployment descriptor element in the

webl ogi c- cnp-rdbns-j ar. xm file. Theveri fy- col unms element specifies that
the columnsin atabl e be checked for validity when you use the optimistic concurrency

strategy.

1. Settheverify-col ums element asfollowsto check the data:

m  Specify Read to check all columnsin the table that have been read during the
transaction.

m  Specify Modified to check only the columns that have been updated by the
current transaction.

m  Specify Version to check that aversion column exists in the table and that this
column is used to implement optimistic concurrency.
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A version column must be created with an initial value of 0, and must increment
by 1 whenever the row is modified.

m  Specify Timestamp to check that atimestamp column exists in the table and that
this column is used to implement optimistic concurrency.

The EJB container manages the version and timestamp columns and ensures that
these columns are kept up to date.

2. Specify the version and timestamp columns using the opt i mi sti c- col um
deployment descriptor element in the webl ogi c- cnp-rdbns-j ar. xni file.
Mapping this column to acmp field is optional.

3. For instructions on specifying deployment descriptors, see * Specifying and
Editing the EJB Deployment Descriptors’ on page 7-5.

If the EJB is mapped to multiple tables, optimistic checking is only performed on the
tables that are updated during the transaction.

Note: By default, caching between transactionsis not enabled for this feature. You
must explicitly enableit. See “Using cache-between-transactions to Limit
Cadllsto gjbLoad()” on page 6-10for instructions.

ReadOnly Concurrency Strategy

WebL ogic Server provides support for concurrent access to read-only entity beans.
This caching strategy activates an instance of aread-only entity bean for each
transaction so that requests may be processed in parallel.

Previoudly, read-only entity beans used the exclusive locking concurrency strategy.
This strategy places an exclusive lock on cached entity bean instances when the bean
is associated with atransaction. Other requests for the entity bean instance are block
until the transaction completes.

To avoid reading from the database, WebL ogic Server copies the state for an EJB 2.0
CMP bean from the existing instance in the cache. For this release, the default
concurrency strategy for read-only entity beansisthe ReadOnl y option.

Y ou can specify read-only entity bean caching at the application-level or the
component-level.

To enable read-only entity bean caching:
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1. Specify the ReadOnl y option intheconcurrency- strat egy deployment
descriptor element for either aJAR file or an EARfile.

e Specify the concurrency-strategy element for application-level caches
(EARS) inthewebl ogi c- appl i cati on. xm file.

e Specify the concurrency-strategy element for component-level caches
(JARS) inthewebl ogi c-ej b-j ar. xnl file.

2. For instructions on specifying deployment descriptors, see “ Specifying and
Editing the EJB Deployment Descriptors’ on page 7-5.

Read-Only Entity Beans

WebL ogic Server continuesto support read-only entity beanswith ther ead- t i meout
element set in the deployment descriptor. If the ReadOnl y option is selected in the
concurrency strategy element andther ead-ti meout - seconds elementissetin
thewebl ogi c-ej b-j ar. xnl file, when aread-only bean isinvoked, WebL ogic
Server checks whether the cached dataisolder than ther ead- t i meout setting. If itis,
thebean’sej bLoad iscalled. Otherwise, the cached dataisused. So, previousversions
of read-only entity beans will work in this version of WebL ogic Server.

Restrictions for ReadOnly Concurrency Strategy

5-40

Entity EJBsusing the r 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  The EJB’s method calls must be idempotent. See “ Session EJBsin a Cluster” on
page 4-10 for more information.

Because the bean’s underlying data may be updated by an external source, callsto
ej bLoad() aregoverned by the deployment parameter, r ead- t i neout - seconds.
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Automatic Database Detection

Asapplication developersdevel op their entity beans, the underlying table schemamust
change. With the automatic database detection feature enabled, the WebL ogic Server
EJB container automatically changes the underlying table schema as entity beans
change, ensuring that tables always reflect the most recent value of deployment
descriptor values.

Even if atable already exists, if any container-managed persistence fields have been
added or deleted for that table, the container will recreate the table during depl oyment.
To ensure that the container only changes tables it created, container-created tables
include an extra column, calledw s_t enp.

Note: Use thisfeature during development only, not during production.

Enabling Automatic Database Detection

Enable thisfeature using the cr eat e- def aul t - dbns-t abl es element in

webl ogi c- cnp-rdbns-j ar. xm . The precise behavior of thisfeature varies,
depending on the value of the element. The following table summarizes how behavior
varies depending on the value:

Table 5-2 Automatic Database Detection values for
<create-default-dbms-tables>

Setting <create-default-dbms-tables> Resultsin this behavior:

tothisvalue

Dr opAndCr eat e The container drops and creates the table
during deployment if columns have
changed. Datais not saved.

Dr opAndCr eat eAl ways The container drops and creates the table

during deployment whether or not
columns have changed. Datais not saved.
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Table 5-2 Automatic Database Detection values for
<create-default-dbms-tables>

Setting <create-default-dbms-tables> Resultsin this behavior:
tothisvalue

CreateOr Al terTable The container creates thetableif it does
not yet exist. If the table does exist, the
container alters the table schema. Datais
saved.

Note: Do not choose this option if
either of the following istrue:
m A new columnis specified asa
primary key
m A columnwith null valuesis specified
as the new primary key column

Behavior When Type Conflict Detected

If the database type WebL ogic Server detects differsfrom the database type defined in
the deployment descriptor, WebL ogic Server will issue awarning and give preference
to the type defined in the deployment descriptor.
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CHAPTER

6

WebLogic Server

Container-Managed
Persistence Service -
Advanced Features

The following sections describe the advanced features of the container-managed
persistence (CMP) service available with the WebL ogic Server EJB container, where
“advanced” refersto performance-related or special-purpose features. For adiscussion
of basic CMP features, see Chapter 5, “WebL ogic Server Container-Managed
Persistence Service - Basic Features.”

Performance-related features:

m “Read-Only Multicast Invalidation” on page 6-2

m “Read-Mostly Pattern” on page 6-3

m “Relationship Caching with Entity Beans’ on page 6-4

m “Combined Caching with Entity Beans’ on page 6-7

m “Caching Between Transactions’ on page 6-8

m “gblLoad() and ejbStore() Behavior for Entity EJBS’ on page 6-11
m “Groups’ on page 6-13
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Special-pur pose features:

m “Automatic Primary Key Generation” on page 6-15
m “Automatic Table Creation” on page 6-19

m “Using Oracle SELECT HINTS’ on page 6-23

m “Multiple Table Mapping” on page 6-24

Read-Only Multicast Invalidation

6-2

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

Invalidate aread-only entity bean by calling the following i nval i dat e() method on
either the Cachi ngHome or Cachi nglLocal Hone interface:

Figure6-1 Sample code showing CachingHome and CachinglL ocalHome
interfaces

package webl ogi c. ej b;
public interface Cachi ngHone {

public void invalidate(Object pk) throws RenpteException;
public void invalidate (Collection pks) throws RenoteException;
public void invalidateA |l () throws RenoteException;

public interface Cachi ngLocal Horme {

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

}

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

Figure6-2 Sample code showing how to cast the home and call the method

i mport javax.nam ng. | nitial Context;
i mport webl ogi c. ej b. Cachi ngHone;
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Context initial = new Initial Context();
Object o = initial.lookup("CustonerEJB_Custoner Horme") ;
Cust oner Hone cust onmer Home = (Cust oner Hone) o;

Cachi ngHone cust onmer Cachi ng = (Cachi ngHone) cust orrer Hone;
cust oner Cachi ng.invalidateAl();

Whenthei nval i dat e() method iscalled, the read-only entity beans areinvalidated
inthelocal server, and amulticast messageis 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 the invalidation occurs during atransaction update, the previous version
may beread if the isolation level does not permit reading uncommitted data.

Read-Mostly Pattern

WebL ogic Server does not support a read-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 examplein your
WebL ogic Server distribution:

%SAMPLES HOMEY%/ ser ver / conf i g/ exanpl es/ ej b/ ext ensi ons/ r eadMost |
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.

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. xm file. A separater ead-wri t e entity EJB models the
same data asther ead- onl y EJB, and updates the data at required intervals.
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When creating aread-mostly pattern, use the following suggestions to reduce data
consistency problems:

For all r ead- onl y EJBs, setread-ti neout - seconds to the same value for all
beans that may be updated in the same transaction.

For al r ead- onl y EJBS, setr ead- t i neout - seconds to the smallest timeframe
that yields acceptabl e performance levels.

Ensurethat all r ead- wri t e EJIBs in 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() .

Ensurethat all r ead- wri 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 meout - seconds Setting for their r ead- onl y counterparts.

If you are running EJB 2.0, you can accomplish the same thing using optimistic
concurrency functionality. See “ Optimistic Concurrency Strategy” on page 5-38.

InaWebL ogic Server cluster, clientsof 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- wri t e EJB’s state always matches the state of its datain the
underlying datastore. See “Entity EJBsin a Cluster” on page 4-14 for more
information.

Relationship Caching with Entity Beans

Relationship caching improves the performance of entity beans by loading related
beans into the cache and avoiding multiple queries by issuing ajoin query for the
related bean.

Specifying Relationship Caching

To specify relationship caching:
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1. Settherel ationshi p- cachi ng deployment descriptor element in the bean’'s
webl ogi c- cnp-rdbms-j ar. xm file.

2. For instructions on specifying deployment descriptors, see “ Specifying and
Editing the EJB Deployment Descriptors’ on page 7-5.

The XML code shown below specifies entity beans with the following
relationships

cust orrer Bean hasaone- t o- many relationship with account Bean
account Bean hasaone- t o- one relationship with addr essBean
cust orrer Bean hasaone- t o- one relationship with phoneBean

The following XML example code shows how to specify relationship-caching:

<rel ati onshi p- cachi ng>
<cachi ng- name>cacheMor eBeans</ cachi ng- nane>
<cachi ng- el emrent >
<cnr-field>accounts<</cnr-field>
<gr oup- nane>acct _gr oup</ gr oup- nane>
<cachi ng- el ement >
<cnr-fiel d>address</cnr-field>
<gr oup- nane>addr _gr oup</ gr oup- nane>
</ cachi ng- el enent >
</ cachi ng- el enent >

<cachi ng- el enent >
<cnr-fi el d>phone</cnr-field>
<gr oup- name>phone_gr oup</ gr oup- nanme>
</ cachi ng- el enent >
</rel ati onshi p- cachi ng>

The accounts and phone fields are container-managed relationship (cmr) fieldsin
the cust onmrer Bean table; the addr ess field isacmr field in the account Bean table;
and the addr _gr oup and phone_gr oup are groups in the addr essBean and
phoneBean.

Using nested cachi ng- el ement deployment descriptors enabl es the bean to load
more than one level of related beans. In the above sample XML code, addr essBean
isthe second level related bean because it is nested in the account Bean. Currently,
there is no limitation on the number of cachi ng- el enent s that you can specify.
However, setting too many cachi ng- el enent levels could have an impact on the
performance of the current transaction.
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Enabling Relationship Caching

To enable relationship caching:

1

Specify acachi ng- name deployment descriptor element in thewebl ogi c- query
element of thewebl ogi c- cnp-rdbns-jar. xm file.

If acachi ng- name element is specified in aweblogic-query XML element,
when the finder query is executed, WebL ogic Server |oads the related

account Bean and phoneBean aswell asthe account’saddr essBeans into the
cache.

Make sure that the f i nder - | oad- bean element, specified in the

webl ogi c- ej b-j ar. xnl file, in the bean that specifies an relationship (for
example, cust omer Bean in the above sample XML code) is not set to Fal se or
relationship caching will not be enabled. Thef i nder - | oad- bean element’s
default is Tr ue.

Specify adat abase- t ype deployment descriptor element in the bean’s

webl ogi c- cnp-rdbns-j ar. xm file. Thisis because relationship caching uses
outer joins for queries and outer joins don’t have standard syntax for all
databases.

For instructions on specifying deployment descriptors, see “ Specifying and
Editing the EJB Deployment Descriptors’ on page 7-5.

Since relationship caching uses join queries, and ajoin query might duplicate results
for atablein the ResultSet, the number of cachi ng- el enent deployment descriptors
specified inther el at i onshi p- cachi ng element will have a direct impact on the
number of duplicate resultsin the ResultSet. For one-to-many relationships, do not
specify too many cachi ng- el enent deployment descriptorsin the

rel ati onshi p- cachi ng element because the number of duplicate results might
multiply for each cachi ng- el enent deployment descriptor

Therel ati onshi p- cachi ng deployment descriptor element is specified in the
webl ogi c-cnp-rdbms-jar. xm file

Relationship Caching Limitations

The relationship caching feature has the following limitations:
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1. Réationship caching only workswith one- t o- one and one- t o- many
relationships.

2. When using webl ogi c- gl , this feature only works with finder methods that
return references to either EJBObj ect or EJBLocal Obj ect beans.

3. If you enable relationship caching for afinder or a select method, the result of the
query will always be adistinct set eveniif thedi st i nct keyword is not specified.
Thisis because there is no way to identify the duplicate in the ResultSet is the
result of the original data or the result of the outer join.

Combined Caching with Entity Beans

Combined caching allows multiple entity beans that are part of the same J2EE
application to shareasingle runtime cache. Previously, you had to configure aseparate
cache for each entity bean that was part of an application. This caused some usability
and performance problemsin that it took more time to configure cachesfor each entity
bean and more memory to run the application. This feature will help solve those
problems.

To configure an application level cache:

1. Verify that thewebl ogi c- appl i cation. xm fileislocated in the META-INF
directory of the EAR file.

2. Provide an entry inthewebl ogi c- appl i cation. xnm fileasfollows:

<webl ogi c- appl i cati on>
<ej b>
<entity-cache>
<entity-cache- nanme>l ar ge_account </ entity-cache- nane>
<max-cache-si ze>
<megabyt es>1</ negabyt es>
</ max- cache-si ze>
</entity-cache>
</ ej b>
</ webl ogi c_appl i cati on>

Usetheenti ty- cache element to define a named application level cache that
will be used to cache entity bean instances at runtime. There are no restrictions
on the number of different entity beans that may reference an individual cache.
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The sub elements of ent i t y- cache have the same basic meaning asthey do in
thewebl ogi c-ej b-j ar. xm deployment descriptor file.

3. Specifyanentity-descriptor elementinwebl ogi c-ej b-jar. xnl file

Usetheentity-descri pt or element to configure an entity bean to use an
application level cache.

For instructions on specifying depl oyment descriptors, see* Specifying and Editing the
EJB Deployment Descriptors’ on page 7-5.

Thewebl ogi c- appl i cati on. xnml deployment descriptor isdocumentedinfull inthe
“Application.xml Deployment Descriptor Elements’ section of Devel oping WebLogic
Server Applications.

Caching Between Transactions

Use caching between transactions or long tern caching to enable the EJB container to
cache an entity bean’s persistent data between transactions. Y ou can enable caching
between transactions if the entity bean’s concurrency strategy is set to either

Excl usi ve, ReadOnl y, or Opti mi sti c. See " Specifying the Concurrency Strategy”
on page 5-36 for instructions on setting an entity bean’s concurrency strategy.

Caching Between Transactions with Exclusive
Concurrency

When you enable long term caching for an entity bean with an Excl usi ve
concurrency strategy the EJB container must have exclusive update access to the
underlying data. This meansthat another application outside of the EJB contai ner must
not be updating the data. If you deploy an EJB with an Exclusive concurrency strategy
inacluster, long term caching is disabled automatically because any nodein the cluster
may update the data. Thiswould make long term caching impossible.

In previous versions of WebL ogic Server, this feature was controlled by the
db-i s- shar ed element of webl ogi c-ej b-j ar. xni .
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Caching Between Transactions

Note: Exclusive concurrency isasingle-server feature. Do not attempt to useit with
clustered servers.

Caching Between Transactions with ReadOnly
Concurrency

When you disable long term caching for an entity bean with aReadOnl y concurrency
strategy itignoresthevalue of thecachi ng- bet ween- t r ansact i ons setting because
the EJB container always performs long term caching of read-only data.

Caching Between Transactions with Optimistic
Concurrency

When you enable long term caching for an entity bean with an Opt i mi stic
concurrency strategy the EJB container reuses the cached values from previous
transactions. The container ensures that the updates are transactionally consistent by
checking for optimistic conflicts at the end of the transaction. See “ Optimistic
Concurrency Strategy” on page 5-38 for instructions on setting optimistic checking.

In addition, notifications for updates of optimistic data are broadcast to other cluster
members to help avoid optimistic conflicts.

Enabling Caching Between Transactions

To enable caching between transactions:

1. Setthecachi ng- bet ween-transacti ons elementinthe
webl ogi c- ej b-j ar. xn file by choosing one of the following options:

e Specify Tr ue to enable the EJB container performs long term caching of the
data

Programming WebL ogic Enterprise JavaBeans 6-9



WebLogic Server Container-Managed Persistence Service - Advanced Features

e Specify Fal se to enable the EJB container performs short caching of the
data. Thisisthe default setting.

2. For instructions on specifying deployment descriptors, see “ Specifying and
Editing the EJB Deployment Descriptors’ on page 7-5.

Using cache-between-transactions to Limit Calls to
ejbLoad)

6-10

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
refresh its cached dataand ensuresthat it works against the most current version of the
data.

In the specia circumstance where only a single WebL ogic Server transaction ever
accesses a particular EJB concurrently, such as when you use exclusive concurrency
for asingle server; not acluster, callingej bLoad() by default isunnecessary. Because
no other clients or systems update the EJB’ s underlying data, WebL ogic Server's
cached version of the EJB data is 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
transaction accessing a particular EJB, WebL ogic Server provides the

cache- bet ween- t r ansact i ons deployment parameter. By default,

cache- bet ween-transacti ons issetto“false” for each EJB inthebean’s

webl ogi c- ej b-jar.xm file, which ensuresthat ej bLoad() iscalled at the start of
each transaction. Where only a single WebL ogic Server transaction ever accesses an
EJB’s underlying data concurrently, you can set d to “true” in the bean’s

webl ogi c- ej b-j ar. xnl file. When you deploy an EJB with

cache- bet ween-t r ansact i ons set to “true,” the single instance of WebL ogic
Server callsej bLoad() for the bean only when:

m A client first references the EJB

m The EJB’stransaction isrolled back
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Restrictions and Warnings for
cache-between-transactions

Setting cache- bet ween- t r ansact i ons to “true” overrides WebL ogic Server’'s
default ej bLoad() container-managed-persistence (behavior, regardless of whether
the EJB’ s underlying data is updated by one WebL ogic Server instance or multiple
clients. If you incorrectly set cache- bet ween-t ransact i ons to “true” and multiple
clients (database clients, other WebL ogic Server instances, and so forth) update the
bean data, you run therisk of losing data integrity.

Do not set cache- bet ween-t r ansact i ons to “true” if you set the entity bean’s
concurrency strategy tothe“Database” option. Weblogic Server ignoresthis
setting because with database concurrency specified, the EJB container continues to
cacheinstances of entity bean classes. However, the container does not cache the state
of the EJB instance between transactions. Instead, WebL ogic Server callsej bLoad()
for each instance at the beginning of atransaction to obtain the latest EJB data. This
means that setting cache- bet ween-t r ansact i ons to “true” which prevents

WebL ogic Server from calling ej bl oad() at the beginning of each transaction is
invalid.

Also, due to the limitations of exclusive concurrency, you cannot set

cache- bet ween-t ransact i ons to “true” in aWebL ogic Server cluster when using
exclusive concurrency. However, you can set this element to true when using either
optimistic or readonly concurrency.

ejbLoad() and ejbStore() Behavior for Entity
EJBs

WebL ogic Server reads and writes the persistent fields of entity EJBs using callsto
ej bLoad() andej bSt or e() . By default, WebL ogic Server callsej bLoad() and
ej bSt ore() 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.
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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 c- cnp-rdbns-j ar. xnl filesthat enable you
to configure ej bLoad() and ej bSt or e() behavior.

Warning for is-modified-method-name

Using thei s- modi f i ed- et hod- name element can improve performance by
avoiding unnecessary callstoej bSt or e() . However, it places agreater 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 WebL 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
dlis-nodified-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

6-12

By default, WebL ogic Server updates the persistent store of al beansin atransaction
only at the completion (commit) of the transaction. This generally improves
performance by avoiding unnecessary updates and repeated callsto ej bSt ore() .
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If your datastore uses anisolation level of READ_UNCOVM TTED, you may want to allow
other database usersto view theintermediate results of in-progresstransactions. Inthis
case, the default WebL ogic Server behavior of updating the datastore only at
transaction completion may be unacceptable.

Y ou can disable the default behavior by using the

del ay- updat es- unti | - end- of - t x deployment descriptor element. Thiselement is
set inthewebl ogi c- ej b-j ar. xm file. When you set this element to “false,”

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

Setting del ay- updat es- unti | - end- of - t x to false does not cause database updates
to 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.

Groups

In contai ner-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 special 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 CM P-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.

Specifying Field Groups

Field groups are specified in the webl ogi c- r dbrs- cnp-j ar. xni fileasfollows:
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<webl ogi c- rdbns- bean>
<ej b- name>XXXBean</ ej b- name>
<fiel d- group>
<gr oup- nanme>nedi cal - dat a</ gr oup- nanme>
<cnp-fiel d>i nsurance</cnp-fiel d>
<cnr-field>doctors</cnr-fields>
</field-group>
</ webl ogi c- r dbns- bean>

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

Using Groups

6-14

The field group is an optimizing element that should be used with care becauseit is
possible to corrupt the database.

For example,
Y ou have the following CMP fields: A, B, and C.
A and B belong to the same group.
Y ou set up the following scenario:
getA() // loads A and B
nodi fy A
/1 then an external process nodifies the row getC()

Because C is not in the group, there are two possibilities:

m  The container will load C and any the other fields aswell. In this case, the
modification that was made to A will be lost.

m  The container will load C and only C. When the transaction commits, the new
value for A that was assigned during the transaction might overwrite the newer
value in the database.

m |nboth cases, the database will be corrupted because you told the container that
within this transaction, that only A and B would be read; however, C also was
read. The correct step to take would have been to add C to the group or to
specify no groups at al.
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Automatic Primary Key Generation

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

Note: Thisfeature is supported for the EJB 2.0 CMP container only, there isno
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 DBMS primary 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 6-16 and “ Specifying Primary Key Support for Microsoft SQL
Server” on page 6-17.

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 a table that holds the current primary key value. The
table consists of a single row with a single 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- crp-rdbms-jar. xm file, setthekey_cache_si ze element
to specify how many primary key values a database SELECT and UPDATE will
fetch at onetime. The default value of key_cache_si ze is1. BEA recommends
that you set this element to avalue of >1, to minimize database accesses and to
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improve performance. For more information in this feature, see “ Specifying
Primary Key Named Sequence Table Support” on page 6-18.

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 smple
(non-compound) primary keys.

Valid Key Field Types

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

m java.lang. I nteger

® java.lang. Long

Specifying Primary Key Support for Oracle

6-16

Generated primary key support for Oracle databases uses Oracl€' 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 already exists in 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:

Figure6-3 Specifying automatic key generation for Oracle

<aut omati c- key- generati on>
<gener at or -t ype>Or acl e</ gener at or -t ype>
<gener at or _name>t est _sequence</ gener at or - nanme>
<key- cache- si ze>10</ key- cache-si ze>

</ aut omati c- key- gener at or >
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Specify the name of the Or acl e SEQUENCE to be used, using the gener at or - nane
element. If the Or acl e SEQUENCE was created with a SEQUENCE | NCREMENT 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.

Warning: Do not use the generator type USER_DESI GNATED_TABLE with Oracle, as
doing so can cause the following exception:

javax. ej b. EJBExcepti on: nested exception is:

java. sql . SQLException: Automatic Key Generation Error:
attenpted to UPDATE or QUERY NAMED SEQUENCE TABLE
NamedSequenceTabl e, but encount ered SQ.Exception

java. sql . SQLException: ORA-08177: can't serialize access
for this transaction.

USER DESIGNATED_TABLE mode setsthe TX ISOLATION LEVEL
to SERIALIZABLE which can cause problems with Oracle.

Instead, use the AutoKey option Oracle.

Specifying Primary Key Support for Microsoft SQL Server

Generated primary key support for Microsoft SQL Server databasesuses 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:

Figure 6-4 Specifying automatic key generation for Microsoft SQL
<automati c- key- generati on>

<gener at or -t ype>SQLSer ver </ gener at or - t ype>
</ aut omati c- key- gener at or >
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Thegener 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 isan integer, SEQUENCE | NT. This column will hold the current sequence value.

Note: For instructions on creating the table, see the documentation for the specific
database product.

To use Named Sequence Table support, make sure that the underlying database
supports the transaction isolation level, Tr ansact i onSeri al i zabl e. Y ou specify
this option for thei sol ati on-1evel element, inthewebl ogi c-ej b. xnl file. The
TransactionSeri al i zabl e option specifies that simultaneously executing a
transaction multiple times has the same effect as executing the transaction multiple
timesinaserial fashion. If the database doesn’t support the transaction isolation level,
TransactionSeri al i zabl e, then you cannot use Named Sequence Table support.

Note: Seethe documentation for the underlying database to determine the type of
isolation level support it provides and see “ Specifying and Editing the EJB
Deployment Descriptors’ on page 7-5 for instructions on setting the isolation
level.

Oncethe NanedSequenceTabl e existsin the database, you specify automatic key
generation by using the XML deployment descriptors in the
webl ogi c- crp-rdbms-j ar. xm file, asfollows:

Figure 6-5 Specifying automatic key generation for named sequence table
support

<aut omati c- key- generati on>
<gener at or -t ype>NanedSequenceTabl e</ gener at or -t ype>
<gener at or _nanme>MY_SEQUENCE_TABLE_NAME</ gener at or - nane>
<key- cache- si ze>100</ key- cache- si ze>

</ aut omati c- key- gener at or >

Specify the name of the SEQUENCE TABLE to be used, with the gener at or - nanme
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 fetchin asingle DBMS call.
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For improved performance, BEA recommends that you set this value to >1, a number
greater than one. This setting reduces the number of callsto the database to fetch the
next key value.

Also, it is recommended that you define one NAVED SEQUENCE table per bean type.
Beans of different types should not share acommon 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 al beans and relationship join tables, if
therelationshipsin 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.

If you enable automatic table creation, WebL ogic Serve examines the value of the
dat abase-t ype element inwebl ogi c- crp-rdbns-j ar. xm to determine the
correct syntax and datatype conversionsto use to create atable in your database.
WebL ogic Server uses the vendor-specific CREATE TABLE syntax and datatype
conversions for the following databases and vendors:

m  Informix

m Oracle

m PointBase
m SQL Server
m Sybase

For al other database systems, WebL ogic Server makes a best attempt to create the
new table using a basic syntax and the datatype conversions shown in the following
table:
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Table6-1 Generic Java Field to DBM S Column Type Conversion

6-20

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)

javalang.BigDecimal

DECIMAL (38, 19)

javalang.Boolean INTEGER
javalang.Byte INTEGER
javalang.Character CHAR (1)

javalang.Double

DOUBLE PRECISION

javalang.Float FLOAT
javalang.Integer INTEGER
javalang.Long INTEGER
javalang.Short INTEGER
java.sgl.Date DATE
java.sgl.Time DATE
javasql. Timestamp DATETIME
bytel ] RAW (1000)
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Java Type DBMS Column Type

Any seridlizable Classthatisnot avalid  RAW (1000)
SQL type:

If, based on the descriptions in the deployment files, afield cannot be successfully
mapped to an appropriate column type in the database, the CREATE TABLE fails, an
error 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
exampl e; the declaration of foreign key constraints.

To define automatic table creation:

1. Inthewebl ogi c-crp-rdbns-j ar. xm file, set the
creat e- def aul t - dbns-t abl es elementto Tr ue toexplicitly turn on automatic
table creation for al beansin the JAR file. Use the following syntax:

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

2. Specify the correct database system or database vendor name in the
dat abase-t ype element of webl ogi c- cnp-rdbns-j ar. xnl . CREATE TABLE
syntax and datatype mapping is provide for the following dat abase- t ype
values: | nf or mi x, Or acl e, POl NTBASE, SQLSer ver, and Sybase. All other
DBMS systems use a basic syntax and the datatype conversions shown in the
table above.

Automatic Database Detection

Asapplication devel opersdevel op their entity beans, the underlying table schemamust
change. With the automatic database detection feature enabled, the WebL ogic Server
EJB container automatically changes the underlying table schema as entity beans
change, ensuring that tables always reflect the most recent value of deployment
descriptor values.
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Even if atable already exists, if any container-managed persistence fields have been
added or deleted for that table, the container will recreate the table during deployment.
To ensure that the container only changes tables it created, container-created tables
include an extracolumn, called w s_t enp.

Note: Use thisfeature during development only, not during production.

Enabling Automatic Database Detection

Enable thisfeature using the cr eat e- def aul t - dbrs- t abl es element in

webl ogi c- cnp-rdbms-j ar. xm . The precise behavior of this feature varies,
depending on the val ue of the element. The foll owing table summarizes how behavior
varies depending on the value:

Table 6-2 Automatic Database Detection values for
<create-default-dbms-tables>

Setting <create-default-dbms-tables> Resultsin this behavior:

to thisvalue

Dr opAndCr eat e The container drops and creates the table
during deployment if columns have
changed. Datais not saved.

Dr opAndCr eat eAl ways The container drops and creates the table
during deployment whether or not
columns have changed. Datais not saved.

CreateOr Al terTable The container creates the tableif it does

not yet exist. If the table does exist, the
container alters the table schema. Datais
saved.

Note: Do not choose this option if
either of the following istrue:
m A new column is specified asa
primary key
m A columnwith null valuesis specified
as the new primary key column

6-22 Programming WebL ogic Enterprise JavaBeans



Using Oracle SELECT HINTS

Behavior When Type Conflict Detected

If the database type WebL ogic Server detects differsfrom the database type defined in
the deployment descriptor, WebL ogic Server will issue awarning and give preference
to the type defined in the deployment descriptor.

Using Oracle SELECT HINTS

WebL ogic Server supportsan 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 element.
Thiselement isfound inthewebl ogi c- cnp-rdbns-j ar. xm 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_HI NT ' /*+ | 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
single quotes (' ") iswhat gets inserted 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

Programming WebL ogic Enterprise JavaBeans  6-23



6 WebLogic Server Container-Managed Persistence Service - Advanced Features

WebL ogic Server usesaseriesof 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 inej b-j ar. xm . The
methods are also declared aspubl i ¢, pr ot ect ed, and abst r act .

Multiple Table Mapping

6-24

Multiple table mapping allows you to map asingle EJB to multiple DBMS tables
within asingle database for EJB 2.0 CMP beans. Y ou configure this feature by
mapping multiple DBM S tables and columnsto the EJB and itsfieldsin the EJB’s
webl ogi c- cnp-rdbns- xni file. Thisincludes the following types of mappings:

m  EJB container-managed persistence (cmp) fields - These fields describe which of
the EJB’s cmp-fields are mapped to which DBM S tables.

m EJB container-managed relationship (cmr) fields - These fields describes which
of the EJBs DBM S tables contain the foreign key columns required for mapping
the relationshipsin the DBMS.

When enabling multiple table mappings, the following requirements apply:

m All tablesincluded in the EJB’s deployment unit must have primary key
columns that are identical in number and type. The columns should not have the
same names.

m |f the EJB isaparticipant in a container-managed relationship and the
relationship requires that the DBM S tables maintain foreign keys, then those
foreign keys will reside on only one of the EJB’s multiple tables.

Previously, you could associate an EJB with asingle table and alist of fields and
columns. Now, you can associate sets of fields and columns for as many tables as the
EJB maps to.

Restrictions for multiple mapped tables on a single bean

Tables that are mapped to a single entity bean must not have referential integrity
constraints declared between their primary keys. Doing so may result in aruntimeerror
upon bean removal.
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Multiple Table Mappings for cmp-fields

Configure multiple table mappings for cnp-fi el ds, inawebl ogi c- r dons- bean
stanza of the EJB’swebl ogi c- cnp-rdbrs- xm file, asfollows:

1. Specify the following elementsin the webl ogi c- cnp-rdbns-j ar . xni file:
o table-field-map element
e tabl e- nane element

e field-mp element

2. For instructions on specifying deployment descriptors, see “ Specifying and
Editing the EJB Deployment Descriptors’ on page 7-5.

The following sample XML shows an EJB that mapsto asingle DBM Stable:

Figure6-6 Mapping asingle DBM Stable

<t abl e- nane>Tabl eNanme</ t abl e- name>
<fi el d- map>
<cnp-fiel d>name</cnp-fiel d>
<dbmns- col um>nane_i n_t abl enanme</ dbns- col utm>
</field-mp>

<fi el d- map>

<cnp-fiel d>street _address</cnp-field>

<dbms- col um>street _address_i n_t abl enane

</ dbns_col um>

</field-map>
<fi el d- map>

<cnp-fi el d>phone</cnp-fiel d>

<dbns- col um>phone_i n_t abl enanme</ dbns- col utm>
</field-mp>

The following sample XML shows an EJB that maps to two different tables:

Figure6-7 Mapping totwo DBM Stables

<table-map>
<t abl e- nane>Tabl eNane_1</t abl e- nane>
<fi el d- map>
<!--Note ‘nane’is the primary key field of this EIJB -->
<cnp-fiel d>name</cnp-fiel d>
<dbms- col um>nane_i n_t abl ename_1</ dbns- col um>
</field-mp>
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<fi el d- map>
<cnp-field>street_address</cnp-field>
<dbns- col um>street _address_i n_t abl enane_1
</ dbns- col um>
</field-mp>
</t abl e- map>
<t abl e- map>
<t abl e- nane>Tabl eNane_2</t abl e- nane>
<fi el d- map>
<I--Note ‘nanme’is the primary key field of this EIB -->
<cmp-fiel d>name</cnp-fiel d>
<dbns- col um>nane_i n_t abl enane_2</ dbns- col umm>
</field-mp>
<fi el d- map>
<cnp-fi el d>phone</cnp-fiel d>
<dbns- col um>phone_i n_t abl enanme_2</ dbmrrs- col urm>
</field-mp>
</t abl e- map>

Note: Asshown in the above XML sample for atable mapping, you must map the
primary key field to each table' s primary key column.

Multiple Table Mappings for cmr-fields

Configure multiple table mappingsfor cnr - fi el ds, ina
webl ogi c-r el ati onshi p-rol e stanza of the EJB’swebl ogi ¢c- cnp-r dbns- xm
file, asfollows:

1. Specify the following elementsin the webl ogi c- cnp-rdbns-j ar. xm file:
e colum-map €eement
e foreign-key-col um element
e key-col um element
e foreign-key-tabl e element

e primary-key-table element

2. For instructions on specifying deployment descriptors, see “Specifying and
Editing the EJB Deployment Descriptors’ on page 7-5.
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Note: Multiple table mappings for cmr-fields require that the foreign key needed to

maintain a relationship be only one of the tables that congtitutes the EJB.

In previous versions, the name of the DBM S table that contains the foreign
keysisimplicit and uniquely determined; with multiple table mappings the
table that contains the foreign keys must be explicitly specified. For example,
aforeign key to key column mappings that is required for a one-to-one or

many-to-one relationship.

Thefollowing sample XML shows multipletable mapping forcnr - fi el ds foranEJB

with an one-to-one relationship with another EJB:

Figure6-8 Mapping EJBswith an one-to-one relationship

<col umm- map>

<f or ei gn- key- col um>f or f ei gn_key_1</f or ei gn- key- col uim>

<key- col um>key_1</ key- col um>
</ col um- map>

<f or ei gn- key- col um>f or ei gn_key_2</f or ei gn- key- col uim>

<key- col um>key_2</ key- col um>
</ col um- map>

Thefollowing sample XML shows the multiple table mapping for cnr - f i el ds for an

EJB with explicitly named foreign key columns:

Figure6-9 Mapping foreign key columnsin a relationship-role-name stanza

<rel ati onshi p-rol e- map>
<f orei gn- key-t abl e>
<t abl e- nanme>Tabl eNane_2</t abl e- nanme>
</ foreign-key-tabl e>
<col um- map>
<f or ei gn- key- col um>f orei gn_key_1
</ forei gn- key- col um>
<key- col um>key_11</ key- col um>
</ col um- map>
<col umm- map
<f or ei gn- key- col um>f or ei gn_key_2
</ f orei gn- key- col uim>
<key- col um>key_12</ key- col um>
</ col um- map>
<col um- map
<f or ei gn- key- col um>f orei gn_key_1
</ forei gn- key- col um>
<key- col um>key_21</ key- col urm>
</ col um- map>
<col um- map
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<f or ei gn- key- col um>forei gn_key_2
</ f or ei gn- key- col utm>
<key- col um>key_22</ key- col umm>
</ col um- map>
</rel ati onshi p-rol e- map>

When mapping many-to-many relationships, consider the following:

m The t abl e- nane element that you specify in thewebl ogi c-r dbns-rel ati on
element refers to a separate join table that you use to maintain foreign key -
primary key pairs between related beans.

m Inthet abl e- col unm- map element’s col urm- map, thef or ei gn- key- col um
element value refers to the DBM S column in the EJB table and the key-column
element refers to the DBM S column name in the join table which you specify by
thevalueinthet abl e- name element.
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CHAPTER

7

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

Referencing Other EJBs and Resources

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 EJBsfor 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 classes into 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 methods that
can be accessed from applications outside of the bean’s EJB
container.

Remote Home Interface Theremotehomeinterface definesthe bean’ slife cycle methods
that can be accessed from applications outside of the bean’ sEJB
container.
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Component Description

Local Interface Thelocal interface definesthe bean’ s business methods that can
be used by other beans that are co-located in the same EJB
container.

Local Home Interface Thelocal 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 providesapointer 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-j ar. xn (optional, for container-managed persistence
(CMP) entity beans 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 Depl oyment Descriptors’ on page 7-5.
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 files are described in thefile's

Document Type Definition (DTD) file. For adescription of each file, seethefollowing
sections.
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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
how the enterprise bean in the ej b-j ar fileisassembled into an application
deployment unit. For a description of the elements in thisfile, see the JavaSoft
specification.

weblogic-ejb-jar.xml

Thewebl ogi c-ej b-j ar. xm file contains the WebL ogic Server-specific EIB DTD
that defines the concurrency, caching, clustering, and behavior of EJBs. It also
contains descriptors that map available WebL ogic Server resources to EJBs.

WebL ogic Server resources include security role names and data sources such as
JDBC pools, IMS connection factories, and other deployed EJBs. For a description of
the elementsin thisfile, see Chapter 11, “ The weblogic-gjb-jar.xml Deployment
Descriptor.”

weblogic-cmp-rdbms.xml

Thewebl ogi c- cnp-rdbis. xm file contains the WebL ogic Server-specific EIJB
DTD that defines container-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 12, “The
weblogic-cmp-rdoms- jar.xml Deployment Descriptor.”

Relationships Among the Deployment Files

Descriptorsinwebl ogi c-ej b-j ar. xnm arelinked to EJB namesinej b-j ar. xm , to
resource namesin 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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Specifying and Editing the EJB Deployment Descriptors

Figure7-1 Therelationship among the components of the deployment files.
WebL ogic Server

gjb-jar.xml

<assembly-descriptor>

<security-role>. . .
</assembly-descriptor>
<entity>
<gjb-name>. . .
<gb-ref>. ..
</entity>

weblogic-gjb-jar.xml

—-<security-role-assignment>. —

Principal
JDBC Pool

MS
EJB

<webl ogi c-enterprise-bean>
L <gjb-name>. . .
<caching-descriptor>. . .
<clustering-descriptor>. . .

<resource-descriptor>. —
L <reference-descriptor>.

<persistence-descriptor>. . .|
</gjb-name>
</weblogi c-enterprise-bean>

Y ou specify or edit EIJB deployment descriptors by any of the following methods:

weblogic-cmp-rdbms-jar.xml

<webl ogi c-rdbms-bean>

</weblogic-rdbms-bean>

Specifying and Editing the EJB Deployment
Descriptors

m Using atext editor to manually edit the bean’s deployment files. For instructions
on manually editing the deployment files, see “Manually Editing EJB

Deployment Descriptors’ on page 7-6.
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m Using theBui | der tool to edit deployment descriptorsin a GUI environment.
See “Builder” on page 10-6.

m  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 10-7.

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:

SAMPLES HOME\ server\ confi g\ exanpl es\ appl i cations

Manually Editing EJB Deployment Descriptors

To edit XML deployment descriptor elements manually:

1. Usean ASCII text editor that does not reformat the XML or insert additional
characters that could invalidate the file.

2. Open the XML deployment descriptor file that you want to edit.

3. Typeinyour changes. Use the correct case for file and directory names, even if
your operating system ignores the case.

4. To usethe 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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Referencing Other EJBs and Resources

An EJB can look up and use other EJBs deployed in WebL ogic Server by specifying
an EJB reference in the deployment descriptor. The requirements for creating an EJB
reference differ depending on whether the referenced EJB isexternal to the calling EJB
(deployed independently of the calling EJB’ sapplication EAR file) or deployed as part
of the same application EAR file.

Referencing External EJBs

To reference an external EJB, you add a <r ef er ence- descr i pt or > stanzato the
calling EJB’swebl ogi c- ej b-j ar. xm file. The following XML code shows a
sample stanza that references an external EJB:

Figure7-2 Sample XML codereferencing an external EJB

<ref erence-descri ptor>
<ej b-reference-description>
<ej b-r ef - nane>Adm nBean</ ej b-r ef - name>
<j ndi - nane>payr ol | . Adm nBean</j ndi - name>
</ ej b-reference-description>
76</ ref erence-descri ptor>

In the sample stanza, the ej b- r ef - name element specifies the name that the calling
EJB usesto look up the external EJB. Thej ndi - nane element specifies the global
JNDI name to use when looking up the specified ej b- r ef - nane.

Referencing Application-Scoped EJBs

When you deploy multiple EJBs as part of the same EAR file, WebL ogic Server adds
the EJB namesto the application’slocal JNDI tree. EJBs and other components of the

application can look up other application-scoped components directly in the INDI tree
relativetoj ava: conp/ env.
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An EJB that references other EJBsdeployed as part of the same EAR file does not need
to specify aglobal INDI namein thewebl ogi c- ej b-j ar. xm file. In fact, you can
omit thewebl ogi c- ej b-j ar. xm fileentirely if you do not need other

WebL ogic-specific features of the deployment descriptor.

Toreference an EJB deployed as part of the same EAR file, add an <ej b- 1 ocal -ref >
stanzato the calling EJB’sej b-j ar . xnl deployment descriptor file. For example:

Figure7-3 Sample XML codereferencing an EJB in the same EAR file

<ej b-1ocal -ref >
<descri ption>Reference to application EIJB</description>
<ej b-ref - name>ej bl</ ej b-ref - name>
<ej b-ref-type>Sessi on</ ej b-ref-type>
<l ocal - home>nypackage. ej bl. MyHone</ honme>
<l ocal >nypackage. ej bl. M\yRenot e</ | ocal >
<ej b-1ink>ej bl.j ar#nyej b</ ej b-1i nk>
</ ej b-1ocal -ref>

In this example, the ej b- r ef - nane element indicates the name the calling EJB uses
to look up the application-scoped EJB. The ej b- | i nk element maps the indicated
<ej b-r ef - name> to the other EJB deployed in the EAR file. Note that this example
qualifiesthe <ej b- | i nk> name with the filename that stores the second EJB.
Qualifying the EJB name in this manner is necessary when two or more EJBsin the
EAR file use the same name; the filename qualifier ensures a unique reference.

For more information about EJB links, see “Using EJB Links’ on page 4-29.

Referencing Application-Scoped JDBC DataSources

7-8

EJBs can also access JDBC DataSources that are deployed as part of the same EAR
file. DataSourcesthat areidentified in thewebl ogi c- appl i cati on. xml deployment
descriptor can be accessed locally from j ava: conp/ env (without referencing the
DataSource’ s global INDI name). See Configuring Application-Scoped Resourcesin
Configuring Web Applications for more information.
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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. xni file that
describes the bundled EJB(S). Theej 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.

Figure 7-4 Packaging the EJB classes and deployment descriptorsinto a
deployment directory

JAR file or deployment directory JARfileor deployment directory
EJB home, | E38 home, EJB localhome
EJB local ' Step 1 | local, remote, bean
home, locdl, ' Set deployment
remote, bean " descriptors L gbjarxml
: — R
\, gjb-jar.xml L| weblogic-ejb-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 ogi c-specific deployment descriptor
elementsin thewebl ogi c-ej b-j ar. xni file, and add that file to the deployment
directory orej b. j ar file. For moreinformation on creating the deployment descriptor
files, see “WebL ogic Server EJB Deployment Files’ on page 7-3.

If you are deploying an entity EJB that uses container-managed persistence, you must
a so add the WebL ogic -specific deployment descriptor € ements for the bean’s
persistence type. For WebL ogic Server container-managed persistence (CMP)
services, thefileis generally named webl ogi c- cnp-rdbns-j ar. xm . You require
aseparate filefor each bean that uses CMP. If you use athird-party persistence vendor,
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thefile type as well asits contents may be different from
webl ogi c- cnp-rdbms-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 7-5 to create thefiles.

ejb.jar file

You createtheej b. j ar filewith the Java Jar utility (j avac). Thisutility 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

7-10

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 classesusing j avac compiler from the command line.

2. Add the appropriate XML deployment descriptor files to the compiled unit using
the guidelines in “WebL ogic Server EJB Deployment Files’ on page 7-3.

3. Generate the container classes that are used to access the bean using appc.

Container classes include both the internal representation of the EJB that
WebL ogic Server uses, as well asimplementation of the external interfaces
(home, local, and/or remote) that clients use.
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The appc 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, appc creates
specia cluster-aware classes that will be used for deployment.

You can aso use appc directly from the command line by supplying the required
options and arguments. See “appc” on page 10-3 for more information.

The following figure shows the container classes added to the deployment unit when
the JAR file is generated.

Figure7-5 Generating EJB container classes

JAR file or deployment directory JAR file or deployment directory

EJB home, EJB localhome, : . .
. | local, remote, bean . '

. . Step2: ejbHomelmpl.class

. I + Generate . '
. gjb-jar.xml l g:)ntal ner . |ejpHomelmplWLProxy.class| -
. | + Classes ! 2
+ L{ weblogic-gjb-jar.xml — . l
! | ; l e/bEOImpl.class ]‘| 1
: t weblogic-cmp-rdoms-jar.xml | : = I

€bPSWeblogic CMP_RDBMS.class

EJB home, EJB localhome .
. | local, remote, bean X

: gib-jarxml :

weblogic-ejb-jar.xml

L weblogic-cmp-rdoms-jar.xml
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Once you have generated the deployment unit, you can designate the file extension as
either aJAR, EAR, or WAR archive.

Possible Generated Class Name Collisions

Although infrequent, when you generate classes with appc, you may encounter a
generated class name collision which could result in ad assCaast Except i on and
other undesireable behavior. This is because the names of the generated classes are
based on three keys: the bean class name, the bean class package, and the ejb-namefor
the bean. This problem occurs when you use an EAR file that contains multiple JAR
filesand at |east two of the JAR files contains an EJB with both the same bean class,
package, or classname and both of those EJBs have the same gjb-namein their
respective JAR files. If you experience this problem, change the ej b- nane of one of
the beans to make it unique.

Since the ej b- name is one of the keys on which the file name is based and the

ej b- name must be unique within aJAR file, this problem never occurswith two EJBs
in the same JAR file. Also, since each EAR file hasits own classoader, this problem
never occurs with two EJBsin different EAR files.

Loading EJB Classes into WebLogic Server

7-12

Classloaders in Weblogic Server are hierarchical. When you start WebL ogic Server,
the Java system clasd oader is active and is the parent of all subsequent classloaders
that WebL ogic Server creates. When WebL ogic Server deploys an application, it
automatically creates two new classloaders: one for EJBs and one for Web
applications. The EJB classloader isachild of the Java system classloader and the Web
application classloader is achild of the EJB classloader.

For more information on classl oading, see “Classloader Overview” and “About
Application Classloaders’ in Devel oping WebLogic Server Applications.
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Specifying an ejb-client.jar

Specifying an ejb-client.jar

WebL ogic Server supportsthe use of ej b-cl i ent. j ar files.

Theej b-client.jar aways contains the home and remote interfaces and the
primary key class, for entity beans. WebL ogic Server adds these classes to the

ej b-client.jar and then determines which additional filesto load by checking
which files these classes and any files they refer to reference. However, if thefileis
referenced in your classpath, WebL ogic Server will not add ittoej b-client.jar.
This enables WebL ogic Server to add necessary custom classes to the

ej b-client.jar; but restrict the generic classes such asj ava. | ang. Stri ng.

Also, ej b-client.jar containsacopy of any classesfromtheej b-j ar filethat are
referenced by the home and remote interfaces and the primary key classhome and
remote interfaces and the primary key class.

For example, the Shoppi ngCar t remoteinterface might have amethod that returnsan
I t emclass. Because this remote interface references this class, and it is located in the
ej b-j ar file, it will beincludedintheEJB client.jar.

Createanej b-client.j ar fileby specify thisfeaturein the bean’sej b-j ar . xni
deployment descriptor file and then generating the ej b-cl i ent . j ar fileusing

webl ogi c. appc. Anej b-client.jar containsthe classfiles that a client program
needsto call the EJBs contained intheej b- j ar file. Thefilesare the classes required
to compile the client. If you specify this feature, WebL ogic Server automatically
createstheejb-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 7-3.

3. Edittheej b-client-jar deployment descriptor inthe bean'sej b-j ar. xni
file, asfollows, to specify support for ej b-client.jar:

<ej b-client-jar>ShoppingCartClient.jar</ejb-client-jar>
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4. Generate the container classes that are used to access the bean using
webl ogi c. appc and createtheej b-cli ent. j ar using the following
command:

$ java webl ogi c. appc <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.

Theej b-client.jar awayscontainsthe home and remote interfaces and the
primary key class, for entity beans. Also, it contains a copy of any classes from the
ej b-j ar filethat arereferenced by these interfaces. For example, the Shoppi ngCart
remote interface might have a method that returnsan I t emclass. Because thisremote
interface referencesthisclass, and it islocated in the ej b-j ar file, it will be included
intheEJB client.jar.

External clientscanincludetheej b- cl i ent . j ar intheir classpath. Web applications
would includetheej b-cl i ent.jar intheir/1i b directory.

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 file in a Class-Path header in the
referencing JAR file's Manifest file.

Thereferenced JAR fileis 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 file is as follows:
Class-Path: AAyy.jar BByy.jar CCyy.jar.
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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:

1. Useappc to compile the EJB into a JAR file.

2. Createaclient.jar file Forinstructionsonusing theclient. j ar, see
“Specifying an gjb-client.jar” on page 7-13.

3. Placetheclient.j ar, along with al the clients of the bean in an EAR.

4. Referencethe EAR in the manifest file.
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CHAPTER

8 Deploying EJBs to
WebLogic Server

The following sections provides instructions for deploying EJBsto WebL ogic Server
at WebL ogic Server startup or on arunning WebL ogic Server. Y ou can create, modify,
and deploy EJBsin one or more instance of WebL ogic Server. Y ou can set up your
EJB deployment, and map EJB referencesto actual resource factories, roles, and other
EJBs available on a server by editing the XML deployment descriptor files.

m  Deploying EJBs at WebL ogic Server Startup

m  Deploying EJBs on a Running WebL ogic Server

m  Deploying New EJBsinto a Running Environment
m  Undeploying Deployed EJBs

m  Updating Deployed EJBs

m Deploying Compiled EJB Files

m  Deploying Uncompiled EJB Files

Deploying EJBs at WebLogic Server Startup

To deploy EJBs automatically when WebL ogic Server starts:
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. Follow the instructions in “ Specifying and Editing the EJB Deployment

Descriptors’ on page 7-5 to ensure that your deployable EJB JAR file or
deployment directory contains the required WebL ogic Server XML deployment
files.

. Use atext editor or the EJIB Deployment Descriptor Editor in the Administration

Console to edit the XML deployment descriptor elements, as necessary.

. Follow the instructions in “ Compiling EJB Classes and Generating EJB

Container Classes’ on page 7-10 to compile implementation classes required for
WebL ogic Server.

Compiling the container classes places the JAR file in the deployment directory.
If you want the EJB to automatically deploy when WebL ogic Server starts, place
the EJB you want to deploy in the following directory:

mydomai n\ appl i cat i ons\DefaultWebApp directory

If your EJB JAR fileislocated in a different directory, make sure that you copy
it to this directory if you want to deploy it at startup.

. Start WebL ogic Server.

When you boot WebL ogic Server, it automatically attempts to deploy the
specified EJB JAR file or deployment directory.

. Launch the Administration Console.

. Inthe left pane, click Deployments and then the EJB node.

A list of the EJB deployments for the server displays under the node.

Deploying EJBs in Different Applications

8-2

When you deploy EJBs with remote calls to each other in different applications,
you cannot usecal | - by-r ef er ence to invoke the EJBs. Instead, you use
pass- by- val ue. You should place components that commonly interact with
each other in the same application where cal | - 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).
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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 cati ons directory allowsthe 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 situationswhere 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 development system
m  Remove a deployed EJB to restrict access to data
m Update adeployed EJB implementation classto fix abug or test anew 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.

EJB Deployment Names

When you deploy an EJB JAR file or deployment directory, you specify anamefor the
deployment unit. This name is 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: The EJB deployment nameremains activein WebL ogic Server until the server
is rebooted. Undeploying an EJB does not remove the associated depl oyment
name, because you may later re-use that name to deploy the bean.
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Deploying New EJBs into a Running Environment

8-4

To deploy an EJB JAR file or deployment directory that has not been deployed to
WebL ogic Server:

1

2
3.
4

o

8.
9.

Start the WebL ogic Server Administration Console.

. Select the Domain in which you will be working.

In the left pane of the Console, click Deployments.

. Intheleft pane of the Console, click EJB. A table displaysin the right pane of the

Console showing all the deployed EJBs.
Select the Configure a new EJB option.

Locate the EAR, WAR or JAR file you would like to configure. You can also
configure an exploded application or component directory. Note that WebL ogic
Server will deploy all componentsit finds in and below the specified directory.

Click [select] to the left of adirectory or file to choose desired file and proceed to
the next step.

Select a Target Server from among Available Servers.
Enter a name for the EJB or application in the provided field.

10. Click Configure and Deploy to install the EJB or application. The Console will

11.

display the Deploy panel, which lists deployment status and depl oyment
activities for the EJB.

Using the available tabs, enter the following information:
e Configuration—Edit the staging mode and enter the deployment order.

e Targets—Indicate the Targets-Server for this configured EJB or application
by moving the server from the Available list to the Chosen list.

e Deploy—Deploy the EJB or application to all or selected targets or undeploy
it from all or selected targets.

e Monitoring—Enable session monitoring for the EJB or application.

o Notes—Enter notes related to the EJB or application.
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Viewing Deployed EJBs

To view deployed EJBs:
1. Start the Administration Console.

2. Click the Deployments node in the left pane and then choose the EJB sub-node.
A list of EJBs deployed on your domain displays under EJB and in the right pane.

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 oyment Except i on to all 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 referencesto
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 deployment name associated with
theej b. j ar fileor deployment directory. The deployment nameremainsin the server
to allow for later updates of the EJB.

Undeploying EJBs

To undeploy a deployed EJB, use the following steps:
From the WebL ogic Server Administration Console:

1. Select the component in the left panel.

Programming WebL ogic Enterprise JavaBeans 8-5



8 Deploying EJBs to WebLogic Server

2. Inthe component Deployments table, select the component to undepl oy.
3. Click Apply.

Undeploying an EJB does not remove the EJB deployment name from WebL ogic
Server. The EJB remains undepl oyed 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 contents of 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 isto be automatically deployed),
or

m You update the EJB deployment using the WebL ogic Server Administration
Console.

Updating an EJB deployment enables an EJB provider to make changesto adeployed
EJB’ s implementation classes, recompile, and then “refresh” the implementation
classesin arunning server.

The Update Process

8-6

When you update the currently-loaded implementation, classes for the EJB are
immediately marked as unavailable in the server, and the EJB’s classl oader and
associated classes are removed. At the same time, anew EJB classloader is created,
which loads and maintains the revised EJB implementation classes.

When clients next acquire areference to the EJB, their EJB method calls use the
updated EJB implementation classes.
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Note: You can update only the EJB implementation classes, as described in
“Loading EJB Classes into WebL ogic Server” on page 7-12. Y ou cannot
update the EJB’ s public interfaces, or any support classes that are used by the
public interfaces. If you make any changes to 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

To update or redeploy the EJB implementation class, use the following steps:
From the WebL ogic Server Administration Console:

Choose EJB from the Deployments node in the | eft pane of the Console.
Click the EJB you want to update from the list.

In the displayed table, click the name of the EJB you wish to update.
Update the Name and Deployed status as needed.

a b~ w NP

Click Apply.

Y ou can update only the EJB implementation class, not the public interfaces or public
support classes

Deploying Compiled EJB Files

To create compiled EJB 2.0 JAR or EAR files:
1. Compile your EJB classes and interfaces using j avac.
2. Packagethe EJB classes and interfacesinto avalid JAR or EAR file.

3. Usethewebl ogi c. appc compiler on the JAR file to generate WebL ogic Server
container classes. For instructions on using appc, see “appc” on page 10-3.

To create compiled EJBs from previous versions of WebL ogic Server:
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1. Runwebl ogi c. appc against the gjb JAR file to generate EJB 2.0
container-classes.

2. Copy the compiled gjb JAR filesinto
nydonai n\ appl i cati ons\ Def aul t WebApp directory

Note: Y ou should manually recompile any EJBs from previous versions before
deploying then to the EJB container. Otherwise, WebL ogic Server
automatically recompiles the EJBs and if there are errors, the output from the
compileis sent to aseparatelog file.

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’simplementation classes. Y ou
cannot redeploy an EJB’ s public interfaces.

Deploying Uncompiled EJB Files

8-8

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 compileindividual classfiles and interfaces.

m You do not have to use webl ogi c. appc on the packaged JAR file to generate
WebL ogic Server container classes.

The.javaor. cl ass filesinthe JAR file must till be packaged in subdirectoriesthat
match their Java package hierarchy. Also, aswith al 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\ mydomai n\ appl i cati ons directory. If necessary, WebL ogic
Server automatically runsj avac (or acompiler you specify) to compilethe. j ava
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files, andrunswebl ogi c. appc to generate container classes. The compiled classesare
copied into anew JAR filein nydonai n\ appl i cat i ons\ Def aul t WebApp, and
deployed to the EJB container.

Should you ever modify an uncompiled gjb . j ar inthe appl 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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CHAPTER

O EJB Runtime
Monitoring

The runtimeinformation collected for an EJB is substantial and can be very useful for
tuning and debugging the EJB. This section discusses each of the runtime monitoring
attributes and statistics collected and points you to some basic guidelines for tuning
your EJB based on the information.

It isimportant to note that some runtime counts are only collected to calculate aratio
and are not useful in isolation. For example, the cache hit count is useless without the
context of the cache access count. Together, however, one can calculate the cache hit
ratio, which can be a very valuable statistic. However, some runtime attributes are
useful by themselves, such as the cached beans current count, which is useful to
measure the current usage of the cache.

Note: Every application is different so you should not consider these guidelines
definitive.

Runtime Cache Attributes

This section gives detailed information on runtime cache attributes, including the fol-
lowing:

m “Cached Beans Current Count” on page 9-2
m “Cache Access Count” on page 9-2

m “Cache Hit Count” on page 9-2
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m “Cache Miss Count” on page 9-2
m  “Activation Count” on page 9-3

m “Passivation Count” on page 9-3
m “Cache Miss Ratio” on page 9-3

Cached Beans Current Count

Returnsthetotal number of beansfrom thisEJB Home currently inthe EJB cache. This
information may be useful to calculate the current percentage of the configured cache
capacity being utilized.

Cache Access Count

Returnsthe total number of attemptsto access abean from the cache. Thisinformation
isuseful for giving context to other counts such as cache hits.

Cache Hit Count

Returns the total number of times an attempt to access a bean from the cache
succeeded. Thisinformation is useful for determining the effectiveness of the EJB
cache.

Cache Miss Count

Returns the total number of times an attempt to access a bean from the cache failed.
Thisinformation is useful for determining the effectiveness of the EJB cache.
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Activation Count

Returns the total number of beans from this EJB Home that have been activated.

Passivation Count

Returns the total number of beans from this EJB Home that have been passivated.

Cache Miss Ratio

The cache missratio isaratio of the number of timesa container cannot find abeanin
the cache (cache miss) to the number of timesit attempts to find a bean in the cache
(cache access). In general, the lower your cache miss ratio, the better your EJB will
perform. The amount of time saved by getting a bean from the cache depends on the
cost of the bean’s gjbActivate method as well as the bean’s
cache-between-transactions setting. When a cache miss occurs, a bean must be
obtained from the free pool and its gjbActivate method must be called. The more
expensive it isto invoke ejbActivate, the more the cache misswill hurt performance.
If the EJB is configured with cache-between-transactions set to true, the cache miss
will also force the EJB container to make an extracall to the database to |oad the bean.

For information on what to tunein responseto the cache missratio statistic, see* Cache
Miss Ratio” in the WebLogic Server Performance and Tuning Guide at
http://e-docs.bea.com/wls/docs81b/perform/EJBTuning.html#cache _miss ratio.

Runtime Lock Manager Attributes

This section gives detailed information on runtime lock manager attributes, including
the following:

m “Lock Entries Current Count” on page 9-4

m “Lock Manager Access Count” on page 9-4
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“Waiter Total Count” on page 9-4

“Timeout Total Count” on page 9-4

m “Lock Waiter Ratio” on page 9-5

“Lock Timeout Ratio” on page 9-5

Lock Entries Current Count

Returnsthe current number of lock entriesin the lock manager. Thisinformationisn’t
really useful for tuning an EJB but it may be helpful in detecting stale lock entries.

Lock Manager Access Count

Returnsthe total number of attemptsto obtain alock on abean. Thisincludes attempts
to obtain alock on abean that is already locked on behalf of the client. This
information is useful for giving context to the waiter and timeout total counts.

Waiter Total Count

Returns the total number Threads that have waited for alock on abean. This
information is useful to calculate the lock waiter ratio.

Timeout Total Count

Returns the total number of threads that have timed out waiting for alock on abean.
Thisinformation is useful to calculate the lock timeout ratio.
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Lock Waiter Ratio

Thisisthe ratio of the number of times athread had to wait to obtain alock on abean
to the total amount of lock requests issued. For best performance, you want the lock
waiter ratio to be as low as possible.

For information on what to tune in response to the lock waiter ratio statistic, see“Lock
Waiter Ratio” in the WebLogic Server Performance and Tuning Guide at
http://e-docs.bea.com/wls/docs81b/perform/EJBTuning.html# ock waiter_ratio.

Lock Timeout Ratio

Thisistheratio of timeouts to accesses for the lock manager. Timeouts are very
detrimental to performance and therefore, you should strive to keep your lock timeout
ratio to an absol ute minimum. Timeouts hurt performance on several levels. First, each
thread waiting for alock is onelessthread that the server can be using to service other
reguests. Second, alock timeout will result in an exception that will roll back the
current transaction, erasing any work already done in the transaction and causing the
current request to fail.

For information on what to tune in response to the lock timeout ratio statistic, see
“Lock Timeout Ratio” in the WebLogic Server Performance and Tuning Guide at
http://e-docs.bea.com/wls/docs81b/perform/EIB Tuning.html# ock_timeout_ratio.

Runtime Free Pool Attributes

This section gives detailed information on runtime free pool attributes, including the
following:

m “Access Total Count” on page 9-6
m “Miss Total Count” on page 9-6
m “Destroyed Total Count” on page 9-6

m “Pooled Beans Current Count” on page 9-6

Programming WebL ogic Enterprise JavaBeans 9-5


http://e-docs.bea.com/wls/docs81b/perform/EJBTuning.html#lock_waiter_ratio
http://e-docs.bea.com/wls/docs81b/perform/EJBTuning.html#lock_waiter_ratio
http://e-docs.bea.com/wls/docs81b/perform/EJBTuning.html#lock_timeout_ratio

9 EJB Runtime Monitoring

m “BeansIn Use Current Count” on page 9-7

“Waiter Current Count” on page 9-7
m  “Pool Timeout Total Count” on page 9-7
m “Pool Miss Ratio” on page 9-7

“Destroyed Bean Ratio” on page 9-8

m “Pool Timeout Ratio” on page 9-8

Access Total Count

Returnsthetotal number of times an attempt was madeto get an instance from the free
pool. Thisinformation is useful for giving context to the other free pool counts.

Miss Total Count

Returns the total number of times a failed attempt was made to get an instance from
thefree pool. An Attempt to get abean from the pool will fail if there are no available
instancesin the pool. Thisinformation is useful for calculating the pool missratio.

Destroyed Total Count

Returnsthetotal number of times a bean instance from this pool was destroyed dueto
a non-application Exception being thrown from it. Thisinformation is useful for
calculating the destroyed bean ratio.

Pooled Beans Current Count

Returns the current number of available bean instancesin the free pool. This
information is useful for tracking demand for your EJB. For example, this can be
important when investigating an abnormal pool miss ratio.
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Beans In Use Current Count

Returns the number of bean instances currently in use from the free pool. This
information is useful for tracking demand for your EJB. For example, this can be
important when investigating an abnormal pool missratio.

Waiter Current Count

Returns the number of Threads currently waiting for an available bean instance from
thefree pool. Thisinformation may be useful, for example, for investigating the cause
of poor application performance at a particular time.

Pool Timeout Total Count

Returnsthe total number of Threads that have timed out waiting for an available bean
instance from the free pool. Thisinformation isuseful for calculating the pool timeout
ratio.

Pool Miss Ratio

The pool missratio isaratio of the number of times aregquest was made to get a bean
from the pool when no beans were available, to the total number of requestsfor abean
made to the pool. The consequence of a pool missis different for different types of
beans.

A pool missfor a statel ess session bean will cause the requesting thread to wait for a
bean to become available in the pool. The maximum time athread will wait isequal to
the transaction timeout value for the bean.

Entity beans and message-driven beans will never wait for an instance to become
available. Instead, a pool miss will cause the pool to create a new bean instance to
service the request. Pool misses come at a cost since the executing thread will either
havetowait for abean to become available or haveto wait for anew beanto be created.
Assuch, it is best to try to keep your pool miss ratio to a minimum.
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For information on what to tune in response to the pool missratio statistic, see “Pool
Miss Ratio” in the WebLogic Server Performance and Tuning Guide at
http://e-docs.bea.com/wls/docs81b/perform/EJIB Tuning.html#pool_miss ratio.

Destroyed Bean Ratio

Thedestroyed bean ratio isaratio of the number of beans destroyed to thetotal number
of requestsfor abean. The EJB specification mandatesthat the EJB container destroys
a bean when non-application exceptions are thrown from the bean during execution.

Destroying beans comes at a cost, however, because destroyed beans will likely have

to be replaced with new bean instances. As aresult, you should keep your destroyed
bean ratio to a minimum.

For information on what to tune in response to the destroyed bean ratio statistic, see
“Destroyed Bean Ratio” in the WebLogic Server Performance and Tuning Guide at
http://e-docs.bea.com/wls/docs81b/perform/EJB Tuning.html#destroyed bean_ratio.

Pool Timeout Ratio

9-8

The pool timeout ratio isaratio of requeststhat havetimed out waiting for abean from
the pool to the total number of requests made. Thisratio isonly valid for stateless
session beans because it is the only type of bean that will wait for a bean to become
available.

Other types of beanswill automatically create anew instanceto servicearequest rather
than waiting. For best performance, the pool timeout ratio should be as small as
possible.

For information on what to tunein responseto the pool timeout ratio statistic, see” Pool
Timeout Ratio” in the WebLogic Server Performance and Tuning Guide at
http://e-docs.bea.com/wls/docs81b/perform/EJBTuning.html#pool _timeout_ratio.
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Runtime Transaction Attributes

Runtime Transaction Attributes

Note: Runtime transaction attributes are not exposed in the 8.1 Beta 1
Administration Console.

This section gives detail ed information on runtime transaction attributes, including the
following:

m “Transactions Committed Total Count” on page 9-9
m “Transactions Rolled Back Total Count” on page 9-9
m “Transactions Timed Out Total Count” on page 9-9
m “Transaction Rollback Ratio” on page 9-10

m “Transaction Timeout Ratio” on page 9-10

Transactions Committed Total Count

Returns the total number of transactions that have been committed for this EJB. This
information is useful for calculating transaction commit ratio.

Transactions Rolled Back Total Count

Returns the total number of transactions that have been rolled back for this EJB. This
information is useful for calculating transaction commit ratio.

Transactions Timed Out Total Count

Returns the total number of transactions that have timed out for this EJB. This
information is useful in calculating transaction timeout ratio.
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Transaction Rollback Ratio

The transaction rollback ratio is the ratio of transactions that have rolled back to the
number of total transactions involving the EJB. Thisinformation is useful for several
reasons. First, it may be useful for signaling a problem with an application. For
example, an unexpectedly high rollback ratio may be caused by a problem with a
resource used by the application. It may also be useful in gauging the efficiency of an
application. A high transaction rollback ratio may mean that alot of work isbeing done
only to eventually be rolled back, which isinefficient.

For information on what to tune in response to the transaction rollback ratio statistic,
see “ Transaction Rollback Ratio” in the WebLogic Server Performance and Tuning
Guide at

http://e-docs.bea.com/wls/docs81b/perform/EJB Tuning.html#transaction_rollback r
aio.

Transaction Timeout Ratio

The transaction timeout ratio istheratio of transactionsthat have timed out to the total
number of transactions involving an EJB. Timeouts can be especially concerning
because they are asignal of inefficiency.

Every EJB request uses valuable server resources such as threads and bean instances.
A timed out transaction means that server resources were tied up in vein. The
transaction timeout ratio is a good indicator of a problem with an application.

For information on what to tune in response to the transaction timeout ratio statistic,
see “Transaction Timeout Ratio” in the WebLogic Server Performance and Tuning
Guide at

http://e-docs.bea.com/wls/docs81b/perform/EJB Tuning.html#transaction_timeout_ra
tio.

JMS Attributes

This section gives detailed information on IMS attributes, including the following:
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JMS Attributes

m “JMSConnection Alive” on page 9-11

JMSConnection Alive

The IM SConnection Alive field tells you whether the EJB container has success-
fully connected to the IM S destination source and that therefore the mes-
sage-driven bean is receiving messages. If thisfield'svalue displaysasf al se,
check the server log for possible reasons for connection failure.
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CHAPTER

10 webLogic Server EJB
Tools

BEA provides several tools you can use to help you create and configure EJBs. They
are discussed in the following sections:

m Ant Tasks

®m  appc (webl ogi c. appc)

m Builder

m DDConverter (webl ogi c. ej b. uti | s. DDConverter)
m  Deployer (webl ogi c. Depl oyer)

m EJBGen

m  gjbc (webl ogi c. ej bc)

Ant Tasks

Y ou can use the WebL ogic Ant utilities to 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 deployment descriptors
based on the files it finds there. Because the Ant utility does not have information
about all desired configurations and mappings for your EJB, the skeleton deployment
descriptorsthe utility creates are incomplete. After the utility creates the skeleton
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deployment descriptors, you can use atext editor, an XML editor, or 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
"Toolsfor Deploying" in WebLogic Server Deployment and Packaging.
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appc

appc

The appc compiler generates and compilesthe classes needed to deploy EJBsand JSPs
to WebL ogic Server. It also validates the depl oyment descriptors for compliance with
the current specifications at both theindividual modulelevel and the application level.
Theapplication-level checksinclude checks between the application-level deployment
descriptorsand theindividual modulesaswell asvalidation checksacrossthe modul es.

appc Syntax

Use the following syntax to run appc:

pronpt >j ava webl ogi c. appc [options] <ear, jar, or war file or

directory>

appc Options

The following are the available appc options:

Option
-print
-version

-output <file>

-forceCGeneration

-lineNunbers

-basicdientJar

Description
Prints the standard usage message.
Printsj spc version information.

Specifies an alternate output archive or directory. If not set, the
output is placed in the source archive or directory.

Forcesgeneration of EJB and JSP classes. Without thisflag, the
classes may not be regenerated (if determined to be
unnecessary).

Adds line numbersto generated classfilesto aid in debugging.

Does not include deployment descriptorsin client JARs
generated for EJBS.
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10-4

-idl
-idl Overwite
-idl Verbose

- i dl NoVval ueTypes

-idl NoAbstractlInte
rfaces

-idl Factories
-idl Vi si br oker

-idl O bix

-idl Directory <dir>
-idl Met hodSi gnat ure
s <>

-iiop

-iiopDirectory
<dir>

- keepgener at ed
-conpi l er <javac>
-9

-0

- nowar n

-ver bose
-deprecation
-norm

-J<option>

Generates IDL for EJB remote interfaces.
Always overwrites existing IDL files.
Displays verbose information for IDL generation.

Does not generate val uetypes and the methods/attributes that
contain them.

Does not generate abstract interfaces and methods/attributes
that contain them.

Generates factory methods for valuetypes.
Generates| DL somewhat compatiblewith Visibroker 4.5 C++.

Generates IDL somewhat compatible with Orbix 2000 2.0
C++.

Specifiesthedirectory where IDL fileswill be created (default:
target directory or JAR)

Specifies the method signatures used to trigger IDL code
generation.

Generates CORBA stubs for EJBs.

Specifies the directory where 11OP stub files will be written
(default: target directory or JAR)

Keepsthe generated .javafiles.

Selects the Java compiler to use.

Compiles debugging information into aclassfile.
Compiles with optimization on.

Compiles without warnings.

Compiles with verbose output.

Warns about deprecated calls.

Passes flags through to Symantec's §.

Passes flags through to Java runtime.
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-cl asspath <pat h> Selects the classpath to use during compilation.

-advanced Prints advanced usage options.

appc Ant Task

Y ou can use the following Ant task to invoke the appc compiler:

<t askdef name="appc"
cl assname="webl ogi c. ant . t askdefs. j 2ee. Appc"/ >

appc and EJBs

webl ogi c. appc performs the following EJB-related functions:

Generates WebL ogic Server container classes for the EJBs.
Checks all EJB classes and interfaces for compliance with the EJB specification.

Checks deployment descriptors for potential configuration problems. For
example, if thereisacmp field declared inej b-j ar. xm , appc verifiesthat the
column is mapped in the webl ogi c- cnp- r dbns. xm deployment descriptor.

Runs each EJB container class through the RMI compiler to create RMI
descriptors necessary to dynamically generate stubs and skeletons.

By default, appc usesj avac asacompiler. For faster performance, specify adifferent
compiler (such as Symantec’ssj ) using the command-line - conpi | er flag or viathe
Administration Console. See Configuring Compiler Options at
http://e-docs.bea.com/wls/docs81b/Consol eHel p/ejb.html#configuring_compiler_opt
ions.

For the location of the public version of webl ogi c- ej b-j ar. xm , see Chapter 11,
“The weblogic-gjb-jar.xml Deployment Descriptor.” For the location of the public
version of webl ogi c- crp-r dbms- j ar . xml , see Chapter 12, “The
weblogic-cmp-rdbms- jar.xml Deployment Descriptor.”
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Advantages of Using appc

Builder

The appc tool offers the following benefits:

The flexibility of compiling an entire application, rather than compiling
individual modules separately and combining them into an EAR after the fact.

Validation checks across all modules and validation of application-level
deployment descriptors against the various modul es, because WebL ogic Server
has access to all modules during EAR compilation.

Previously, auser wanting to compile all modules within an . ear file had to
extract the individual components of an . ear and manually execute the
appropriate compiler (j spc or ej bc) to prepare the module for deployment.
appc automates this process and makes additional pre-deployment validation
checks not previousdly possible.

It is easy to identify and correct errors appc produces.

If an error occurs while running appc from the command line, appc exits with
an error message.

By contrast, if you defer compilation to the time of deployment and a
compilation error occurs, the server fails the deployment and goes on with its
work. To determine why deployment failed, you must examine the server output,
fix the problem and then redepl oy.

By running appc prior to deployment, you potentially reduce the number of time
abean is compiled.

For example, if you deploy a. j ar fileto acluster of 3 servers, the. j ar fileis
copied to each of the three servers for deployment. If the. j ar filewasn't
precompiled, each of the three servers will have to compile the file during
deployment.

WebL ogic Builder is agraphical tool for assembling a J2EE application module,
creating and editing its deployment descriptors, and deploying it to aWebL ogic server.

10-6 Programming WebL ogic Enterprise JavaBeans



DDConverter

WebL ogic Builder provides avisual editing environment for editing an application’s
deployment descriptor XML files. Y ou can view these XML filesasyou visually edit
them in WebL ogic Builder, but you won't need to make textual editsto the XML files.

Use WebL ogic Builder to do the following development tasks:
m  Generate deployment descriptor files for a J2EE module

m Edit amodul€’'s deployment descriptor files

m Compile and validate deployment descriptor files

m  Deploy a 2EE module to a server

WebL ogic Builder is discussed in detail in the WebL ogic Builder document. The
section called “Working with EJBS” may be particularly useful to you.

DDConverter

The DDConver t er isacommand linetool that converts earlier versions EJB
deployment descriptors into EJB deployment descriptors that conform to this version
of WebL ogic Server. The WebLogic Server EJB container supports both the EJB 1.1
and EJB 2.0 specifications including 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.xm

This XML file contains the J2EE-specific EJB deployment descriptors.
m webl ogi c-ej b-jar-.xm

This XML file contains the WebL ogi c-specific EJB deployment descriptors.
®  webl ogi c-cnp-rdbmns-jar. xni

This XML file contains the WebL ogic-specific contai ner-managed persistence
(CMP) deployment descriptors.
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Conversion Options Available with DDConverter

The DDConver t er command line tool includes the following conversion options:
m  Converting beans from earlier versions of WebL ogic Server (WLS).

m  Converting CMP and non-CM P beans from earlier version of the EJB
specification.

The following table lists the various conversion options for the DDconverter:

Table 10-1

Conversion Optionsfor the DDConverter tool

WLS EJB non-CMP EJB CMP

From To From To From To

WLS45 - WLS8.1 SeeNotel EJB CMP1.0- ElBCMP11

Note: Usethe
DDConverter
commandlineoption
- EJBVer for
converting EJB
CMP1.0to EB
CMP 1.1. See
“DDConverter
Options’ on page
10-11 for a
description of this
option.

WLS45 - WLS81 EB11 - EB20 EJB CMP1.0- EJBCMP2.0
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Table 10-1

Conversion Options for the DDConverter tool

WLS EJB non-CMP EJB CMP

From To From To From To

WLS5x - WLS81 EJB11 - EB 2.0 Note Although WLS5.x
CMP 1.1 beans and

WLS81CMP1.1
beansdiffer, WLS5.1
CMP 1.1 beans can
run in WebL ogic
Server 8.1 without
any changesto source
code.

WLS6x - WLS81 EB1l1 - EB20 EBCMP1l1l- EBBCMP20

WLS7.0-WLS8.1 ElB 11 - EB20 EJB CMP11- EBBCMP20

Note: 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.

Y ou should always recompile the beans after you use the DDConverter. We

recommend that you usewebl ogi c. appc and then deploy the new generated JAR file.
Recompiling the bean makes surethat the codeiscompliant with the EJB Specification
and saves you time because you can skip the recompile process during server startup.

m  When converting WLS 4.5 EJB 1.0 beansto WL S 8.1 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 8.1 deployment descriptors. Run
webl ogi c- appc to seeif you need to make any additional changes to the source
code following the steps in “Using DDConverter to Convert EJBS’ on page
10-10. See thefirst row in the Conversion Options for the DDConverter tool
table.

= When converting WLS 4.5 EJB 1.1 beansto WLS 8.1 EJB 2.0 beans, the input
to DDConver t er isthe WebLogic Server 4.5 deployment descriptor text. The
output isa JAR file that only includes the WebL ogic 8.1 deployment descriptors.
Run webl ogi c- appc to seeif you need to make any additional changesto the
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source code, follow the stepsin “Using DDConverter to Convert EJBS’ on page
10-10. See the second row in the Conversion Options for the DDConverter tool
table.

You can deploy WLS 5.x EJB 1.1 beansto WL S 8.1 without any making
changes to the source code because WL S 8.1 is backward compatible. WLS 8.1
detects, recompiles, and then depl oys beans from previous versions of WLS.
However, we recommend that you use the DDConverter to upgrade the WLS 5.x
EJB 1.1 beansto WLS 8.1 EJB 2.0 beans.

When converting WLS 5.x EJB 1.1 beansto WL S 8.1 EJB 2.0 beans, the input
to DDConver t er isthe WebLogic 5.1 JAR file. Thisfile contains the
deployment descriptor files and class files. The output goes to a JAR file that
includes the WebL ogic 8.1 deployment descriptor files and all necessary class
files. See the third row in the Conversion Options for the DDConverter tool
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.appc on theout put . j ar fileand 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
10-10.

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 10-11.

Theoutput isa JAR file.
Extract the XML deployment descriptors from the JAR file.
Modify the source code according to the JavaSoft EJB Specification.

Compile the modified javafile with the extracted XML deployment descriptors,
using webl ogi c. appc to create aJAR file.

Deploy the JAR file.
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DDConverter Syntax

pronpt > java webl ogi c. ej b20. utils. DDConverter [options] filel
[file2...]

DDConverter Arguments

DDConverter 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.

-C jarname 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.
-1 og logfile Specifiesafileinto which thelog information can be

placed instead of theddconverter. | og.

-ver boselog Specifiesthat extrainformation on the conversion be
placed intheddconverter. | og.
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-hel p Printsalist of al options available for the
DDConvert er tool.

DDConverter Examples

The following example convertsaWLS5.x EJB 1.1 beanintoaWLS8.1 EJB 2.0
bean.

The JAR fileis created inthe dest Di r  subdirectory:

pronpt > java webl ogi c. ej b20. utils. DDConverter -d destDir
Enpl oyee. j ar

Where the Enpl oyee beanisaWLS5.x EJB 1.1 JAR file.

DDInit

DDInit examines the contents of a staging directory and builds the standard J2EE and
WebL ogic-specific deployment descriptors based on the EJB classes.

DDInit Ant Tasks

webl ogi c. ant . t askdef s. ej b20. DDI ni t creates the deployment descriptors for
Enterprise JavaBeans 2.0.

webl ogi c. ant . t askdef s. ej b. DDI ni t creates the deployment descriptors for
Enterprise JavaBeans 1.1.
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Deployer

Thewebl ogi c. Depl oyer command-line tool is a Java-based deployment tool that
provides acommand lineinterface to the WebL ogic Server deployment API. Thistool
was developed for administrators and devel opers who need to initiate deployment
from the command line, a shell script, or any automated environment other than Java.

For instructions on using weblogic.Deployer and alist of the commands, see
Deploying Using weblogic.Deployer.

EJBGen

EJBGen isan Enterprise JavaBeans 2.0 code generator. Y ou can annotate your Bean
class file with javadoc tags and then use EJ BGen to generate the Remote and Home
classes and the deployment descriptor filesfor an EJB application, reducing to one the
number of EJB files you need to edit and maintain.

If you have installed BEA WebLogic 8.1 examples, see
SAMPLES_HOME\ ser ver \ sr c\ exanpl es\ ej b20\ ej bgen for an example application
called Bands that uses EJBGen.

EJBGen Syntax

j avadoc -docl et path webl ogic.jar -doclet
webl ogi c. t ool s. ej bgen. EJBGen ( Your Bean).j ava

If you do not have webl ogi c. j ar inyour classpath, add the path to webl ogi c. j ar
asfollows:

javadoc -docl etpath <path_to_webl ogic.jar> weblogic.jar -doclet
webl ogi c. t ool s. ej bgen. EJBGen ( Your Bean).j ava

If you are invoking EJBGen for an EJB that has relationships with other EJBs, invoke
the related EJBs by naming them, following your EJB, in the invocation, as follows:
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javadoc -docl etpath webl ogic.jar -doclet
webl ogi c. t ool s. ej bgen. EJBGen (YourBean).java (Rel atedBean).java

EJBGen includes the following options.

Option

Definition

-d [directory]

Thedirectory under which all thefileswill
be created.

-i gnor ePackage

If thisflag is set, EJBGen will ignore the
package name of the Javafilesit generates
andwill createthoseintheoutput directory
as specified by the-d flag (or in the current
directory if no -d was specified).

-pfdl

If thisflag is set, EJBGen will generate
deployment descriptors compatible with
the Public Final Draft 1 of the EJB 2.0
specification. Y ou should use this flag if
you are using any version anterior to
Weblogic 6.1.

-ejbPrefix [string] (default:

)

The prefix to use when generating the EJB
class.

-ejbSuffix [string]
"Bean" or "EJB")

(defaul t:

The suffix to use when generating the EJB
class.

-1 ocal HorePrefi x [string]
(default: "")

The prefix to usewhen generating thelocal
EJB class.

-1 ocal HomeSuf fi x [string]
(default: "Local Horme")

The suffix to use when generating the local
EJB class.

-renot eHomePrefi x [string]
(default: "")

The prefix to use when generating the
remote EJB home class.

-renmot eHomeSuf fi x [string]
(default: "Home")

The suffix to use when generating the
remote EJB home class.

™)

-remotePrefix [string] (default:

The prefix to use when generating the
remote EJB class.

-rempteSuffix [string] (default:

)

The suffix to use when generating the
remote EJB class.
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Option

Definition

-local Prefix [string] (default:

")

The prefix to usewhen generating thelocal
EJB class.

-local Suffix [string] (default:
"Local ")

The suffix to usewhen generating thelocal
EJB class.

-val uehj ect Prefix [string]
(default: "")

The prefix to use when generating the
value object class.

-val uethj ect Suffix [string]
(default: "Val ue")

The suffix to use when generating the
value object class.

-jndiPrefix [string] (default:

The prefix to use for
@ enot e-j ndi - nanme and
@ ocal - j ndi - nane

-jndi Suffix [string] (default:

The suffix to use for
@ enot e-j ndi - nanme and
@ ocal - j ndi - nane

- checkTags If invoked with this option, EJBGen will
not generate any classesbut will search the
classes supplied on the command line for
tags that are not valid EJBGen tags.

-docTags Print out all the tags known by EJBGen.

Note that even though this option does not
need any sourcefile, you still need to
specify an existing .java class on the
command line, or Javadoc will emit an
error message even though it recognized
the flag.

-docTag tagNane

Print out the detailed documentation for
this tag, including all the recognized
attributes. Note that even though this
option does not need any sourcefile, you
still need to specify an existing .java class
on the command line, or Javadoc will emit
an error message even though it
recognized the flag.
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Option Definition

-docTagsHt m Same as-docTags, but generate an HTML
document.

-propertyFile [fil eName] The name of a property filethat EJBGen

will read to define substitution variables.
See the substitution variable
documentation

-val ueBaseCd ass [cl assNane] Removed. Use the variable
val ue. based ass.

-noVal ued asses If specified, value classes will not be
generated.

EJBGen Example

This example shows a Bean file annotated so that EJBGen will generate the Remote
and Home interfaces and the deployment descriptor files. Account Bean. j ava isthe
main bean class. It isa CMP EJB 2.0 Entity bean:

/**

* @)j bgen:entity
ej b-name = Account EJB- OneToMany
dat a- sour ce- name = exanpl es- dat aSour ce- denpPool
t abl e-nane = Accounts
pri mkey-class = java.lang. String

*
*
*
*
*

* @j bgen: jndi - name

* | ocal = one2nmany. Account Hore

* @j bgen: finder

* signature = "Account findAccount (doubl e bal anceEqual )"
* ej b-gl = "WHERE bal ance = ?1"
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* @) bgen: finder

* signature = "Col |l ection findBi gAccount s(doubl e
bal anceG eat er Than) "

* ej b-ql = "WHERE bal ance > ?1"
* @j bgen:rel ation

* nanme = Custoner- Account
* target-ej b = Custoner EJB- OneToMany
multiplicity = many
* cnr-field = custoner

*/

abstract public class AccountBean inplenents EntityBean {

Jxx
* @j bgen:cnp-field colum = acct_id
* @] bgen: prinkey-field
* @] bgen: renote-method transaction-attribute = Required
*/
abstract public String getAccountld();
abstract public void setAccountld(String val);
11
}

Asyou can see from this example, there are two types of tags:. class tags and method
tags, depending on where you can use them.

Once you finish editing your file, you invoke EJBGen through the following javadoc
command:

javadoc -docl et path webl ogi c. t ool s. ej bgen. EJBGen. ej bgen - docl et
EJBGen Account Bean. j ava

When javadoc exits, it will have generated the following files for you:
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m  Account.java

m  AccountHomejava
m gb-jarxml

m  weblogic-gb-jar.xml

m  weblog-cmp-rdbms-jar.xml

EJBGen Tags

Use the following tags to annotate your Bean file.

@ejbgen:automatic-key-generation
Where: Class

Applicable on: Entity bean

Attribute Description Required
cache-size The size of the key cache. Yes
name The name of the generator. Yes
type The type of the generator. Yes
@ejbgen:cmp-field

Where: Method

Applicable on: Entity bean
Attribute Description Required
column The column where this CMP field will be mapped. Yes
column-type The type of this column. (OracleClob|OracleBlob) No
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Attribute Description Required

ordering-number  The number wherethisfield must appear insignaturesand  No
(0..n) constructors. For thisordering towork, all CMR and CMP
fields must have this attribute to a distinct numeric value.

@ejbgen:cmr-field
Where:Method

Applicable on: Entity

Attribute Description Required

ordering-number  The number wherethisfield must appear insignaturesand  No
(0..n) constructors. For thisordering towork, all CMR and CMP
fields must have this attribute to adistinct numeric value.

@ejbgen:create-default-rdbms-tables
Where: Class
Applicable on: Entity bean

@ejbgen:ejb-client-jar
Where: Class

Applicable on: All types of beans

Attribute Description Required

file-name The name of the client jar to generate. If morethanone  Yes
EJB's have thistag, only one of the specified jar fileswill
be included in the deployment descriptor.

@ejbgen:ejb-local-ref

Where: Class
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Applicable on: All types of beans

Attribute Description Required
home Local class of the bean. No
jndi-name The INDI name of the reference. No
link Link of the bean. No
local Home class of the bean. No
name Name of the reference. No
type (Entity|Session) No

@ejbgen:ejb-ref
Where: Class

Applicable on: All types of beans

Attribute Description Required
home Remote class of the bean. No
jndi-name The INDI name of the reference. No
link Link of the bean. No
name Name of the reference. No
remote Home class of the bean. No
type (Entity|Session) No
@ejbgen:entity
Where: Class
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Applicable on: Entity beans

Attribute Description Required
gjb-name The name of this Entity bean. Yes
prim-key-class null Yes
abstract-sche  The abstract schema name for this EJB. If not specified, the  No
ma-name ejb-name value will be used.
concurrency-st  (Optimistic|ReadOnly|Exclusive|Database) Defines the No
rategy concurrency strategy for this bean.
data-source-na  The name of the DataSource (as it was declared in your No
me config.xml).
db-is-shared (TruglFalse) No
default-transac  Thetransaction attribute to be applied to all methodsthat do  No
tion not have a more specific transaction attribute setting.
delay-database  (gjbCreatelejbPostCreate) No
-insert-until
delay-updates-  (TruelFalse) Whether updates will be sent after the No
until-end-of-tx  transaction has committed.
idle-timeout-s  Maximum duration an EJB should stay in the cache. No
econds
invaidation-ta The gjb-name of aread-only Entity bean that should be No
rget invalidated when this Contai ner-Managed Persistence Entity

EJB has been modified.
max-beans-in-  The maximum number of beansin the cache. No
cache
persistence-ty  (cmplbmp) The type of this Entity bean (default: cmp). No
pe
prim-key-class (True|False). If thiskeyword is specified, ElBGen will not  No

-nogen

generate the primary key class (it is assumed that you are
providing it yourself).

Programming WebL ogic Enterprise JavaBeans
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Attribute Description Required
read-timeout-s  The number of seconds between each egjbLoad() call on a No

econds Read-Only Entity bean.

reentrant (True|False) No

run-as Specifies the role-name for this EJB. No

run-as-identity  The name of the principal in case the role maps to severa No
-principal principals.

table-name The Java class of the primary key. In case of a compound No
primary key, this class will be generated by EJBGen.

trans-timeout-  The transaction timeout (in seconds). No
seconds

use-caler-iden (True|False) Whether this EJB uses caller's identity. No
tity

@ejbgen:env-entry
Where:Class
Applicable on: All types of beans

Attribute  Description Required
name The name of this environment entry. Yes
type The Javatype for this environment entry (must be fully Yes
qualified, even if javalang).
value The value for this environment entry. Yes
@ejbgen:finder
Where: Class
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Applicable on: Entity beans

Attribute  Description Required

gb-ql The EJB QL request asit will appear in the deployment Yes
descriptor.

signature It must match exactly the signature asyou want it generatedon ~ Yes

the Home class. EJBGen will add the conformant exceptions,
but you must make sure that you specify thefully qualified type
of each parameter, evenif it belongsto java.lang.

isolation-le  Thetype of transaction isolation for this method. No
vel

transaction-  Thetransaction attribute for thislocal method. If not specified, No
attribute the default transaction attribute will be used. Methodswith this
tag will be generated on the Local class.

weblogic-ef The Weblogic EJB QL request as it will appear in the No
b-ql deployment descriptor. Note: if thisrequest isneeded, you need
to enclose both EIJBQL and Weblogic EJBQL within double
quotes.

@ejbgen:jndi-name
Where: Class

Applicable on: All types of beans

Attribute  Description Required

local Thelocal INDI name of this EJB. It not specified, no local No
interfaces will be generated.

remote The remote INDI name of thisEJB. It not specified, noremote  No
interfaces will be generated.

@ejbgen:local-home-method

Where: Method
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Applicable on: Entity and Session beans

Attribute Description Required
transaction-attribute  The transaction attribute for thislocal method. If not  No
specified, the default transaction attribute will be
used. Methods with this tag will be generated on the
Local class.
@ejbgen:local-method
Where: Method
Applicable on: Entity and Session beans
Attribute Description Requir
ed
isolation-level The type of transaction isolation for this method. No
transaction-attribute  The transaction attribute for thislocal method. If not  No
specified, the default transaction attribute will be
used. Methods with this tag will be generated on the
Local class.
@ejbgen:message-driven
Where: Class
Applicable on: Message-Driven beans
Attribute Description Required
destination-jndi-name  The INDI name of the destination. Yes
gjb-name The name of this Message-Driven bean. Yes
acknowledge-mode (auto-acknowledge|dups-ok-acknowledge) The No

acknowledgement mode.
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Attribute Description Required
default-transaction The transaction attributeto be applied to all methods No
that do not have amore specific transaction attribute
Ssetting.
destination-type (javax.jms.Queue]javax.jms.Topic). No
durable (TruelFalse) If the destination-typeisTopi ¢, setting  No
this attribute to Tr ue will make the subscription
durable.
initia-beans-in-free-p  Theinitial number of beansin the free pool. No
ool
max-beans-in-free-po  The maximum number of beansin the free pool. No
ol
message-sel ector The IMS message sel ector. No
run-as Specifies the role-name for this EJB. No
run-as-identity-princi  The name of the principal in case the role mapsto No
pa severa principals.
trans-timeout-seconds ~ The transaction timeout (in seconds). No
use-caller-identity (True]False) Whether this EJB uses caller'sidentity. No

@ejbgen:primkey-field

Where: Method

Applicable on: Entity beans

@ejbgen:relation

Where: Class
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Applicable on: Entity beans

Attribute

Description

Required

multiplicity

(onelmany)

Yes

name

The name of the relationship. Make sure you use the
same name on both ends of arelationship for the
roles to be generated properly (note that this
constraint applies to unidirectiona aswell).

Yes

target-ejb

The EJB name of the target of this relationship.

Yes

cascade-delete

(True|False)

No

cmr-field

The CMR field where this relationship will be kept.
Thisfield isoptional. If it not present, the
relationship is unidirectional. If it is present, the
attribute fk-column must be specified as well.

No

fk-column

Only needed in arelationship having at least one One
side. Inthat case, the non-One side EJB must declare
acolumn that it will useto store the primary key of
its counterpart.

No

joint-table

Only needed in a Many-Many relationship. It must
be the name of an existing table that will be used to
hold the joint table containing the relationships. In
case you are using a compound primary key, you
need to specify a set of corresponding foreign keys
separated by a comma.

No

role-name

The name of thisrole (such as

Par ent HasChi | dr en). If no role nameis given,
EJBGen will generate one for you. Note that you
haveto specify arole-nameif you are going to inherit
relations.

No

@ejbgen:remote-home-method

Where: Method
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Applicable on: Entity and Session beans

Attribute Description Required
transaction-attribute The transaction attribute for this remote method. If No
not specified, the default transaction attribute will be
used. Methods with thistag will be generated on the
Remote class.
@ejbgen:remote-method
Where: Method
Applicable on: Entity and Session beans
Attribute Description Required
isolation-level The type of transaction isolation for this method. No
transaction-attribute The transaction attribute for this remote method. If No
not specified, the default transaction attribute will be
used. Methods with thistag will be generated on the
Remote class.
@ejbgen:resource-env-ref
Where: Class
Applicable on: All types of beans
Attribute Description Required
name Name of the resource environment reference. Yes
type Type of the environment resource references (e.g. Yes
javax.jms.Queue).
jndi-name JINDI name of the resource. No

Programming WebL ogic Enterprise JavaBeans
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@ejbgen:resource-ref

Where: Class

Applicable on: All types of beans

Attribute Description Required
auth (Application|Container) Yes
jndi-name JNDI name of the resource. Yes
name Name of the resource. Yes
type Type of the resource (e.g. javax.sql.DataSource). Yes
sharing-scope (Shareable]lUnshareable) No
@ejbgen:role-mapping
Where: Class
Applicable on: All types of beans
Attribute Description Required
principals Thenamesof theprincipalsinthisrole (separatedby  Yes
commas).
role-name The name of therole Yes
@ejbgen:select
Where: Method
Applicable on: Entity beans
Attribute Description Required
gjb-ql The EJB-QL defining this select method. Note: the  Yes

method name must start with ejbSelect.
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@ejbgen:session

Attribute Description Required
result-type-mapping (RemotelLocal) Whether the returned objects are No
mapped to EJBL ocal Object or EJBObject.
weblogic-gjb-ql TheWeblogic EJB QL request asit will appearinthe  No
deployment descriptor. Note: if thisrequest is
needed, you need to enclose both EJBQL and
Weblogic EJBQL within double quotes.
Where: Class
Applicable on: Session beans
Attribute Description Required
gjb-name The name of this Session bean. Yes
call-router-class-name  Class hameto be used for routing homemethod calls  No
default-transaction The transaction attributeto be applied to all methods No
that do not have amore specific transaction attribute
Setting.
idle-timeout-seconds ~ Maximum duration an EJB should stay inthecache. No
initial-beans-in-free-p  Theinitial number of beansin the free pool. No
ool
is-clusterable (True]False) Whether this bean is clusterable No
|oad-algorithm (RoundRobin|Random|WeightBased) Thenameof ~ No
the algorithm used to balance replicas of this home
max-beans-in-cache The maximum number of beansin the cache. No
max-beans-in-free-po  The maximum number of beansin the free pool. No
ol
methods-are-idempot ~ (True]False) Whether the methods for this stateless  No

ent

session bean are idempotent or not.
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Attribute Description Required

run-as Specifies the role-name for this EJB. No

run-as-identity-princi  The name of the principal in case the role maps to No

pal severa principals.
trans-timeout-seconds  The transaction timeout (in seconds). No
type (Stateless|Stateful) The type of the Sessionbean. If  No

thisattribute is not specified, EIBGen will guessthe
right type by looking at the gfbCreate() methods on
your class.

use-caller-identity (True|False) Whether this EJB uses caller'sidentity. No

@ejbgen:value-object
Where: Class
Applicable on: All types of beans

Attribute Description Required
reference (Loca|Value) Specify what objects the value Yes

object classshould referencewhen accessing other

EJB's.

ejbc

Note: ej bc isdeprecated

Use the webl ogi c. ej bc tool for generating and compiling EJB container classes. If
you compile JAR files for deployment into the EJB container, you must use
webl ogi c. ej bc to generate the container classes.

10-30  Programming WebL ogic Enterprise JavaBeans



ejbc

webl ogi c. ej bc doesthe 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  Runseach EJB container class through the RMI compiler to create client-side
dynamic proxies and server-side byte code.

Note: ej bc accepts both JAR files and exploded directories asinput.

If you specify an output JAR file, ej bc placesall generated files into the JAR file.

By default, ej bc usesj avac asacompiler. For faster performance, specify adifferent
compiler (such as Symantec’ssj ) using the- conpi | er flag or viathe Administration
Console. See CROSS REF TO ONLINE HELP PAGE.

Although versions of the WebL ogic-specific XML deployment descriptor files are
published on or web site for your convience, an internal version is shipped with the
product for use by webl ogi c. ej bc.

For the location of the public version of webl ogi c- €j b-j ar. xm , see “EJB
Deployment Descriptors’ on page 11-1; for the location of the public version of
webl ogi c- cnp-rdbms-j ar. xni , see “EJB Deployment Descriptors’ on page 12-2.

Advantages of Using ejbc

The ej bc tool offers the following benefits:

m [tiseasy toidentify and correct errors ej bc produces.

If an error occurs while running ej bc from the command line, gjbc exits with an
error message.

By contragt, if you defer compilation to the time of deployment and a
compilation error occurs, the server fails the deployment and goes on with its
work. To determine why deployment failed, you must examine the server output,
fix the problem and then redeploy.
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m By running ej bc prior to deployment, you potentially reduce the number of time
abean is compiled.

For example, if you deploy a. j ar fileto acluster of 3 servers, the. j ar fileis
copied to each of the three serversfor deployment. If the . j ar filewasn't
precompiled, each of the three servers will have to compile the file during
deployment.

ejbc Syntax

pronpt > java webl ogi c. ej bc [options] <source directory or 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
Argument Description
<source Specifies the exploded source directory or JAR file containing the
directory or jar compiled EJB classes, interfaces, and XML deployment files.
file>
<t ar get Specifiesthe destination JAR file or deployment directory in which
directoryor 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.
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ejbc Options

Option
-hel p
-version

-di spat chPol i cy
<gqueueNane>

-idl

-idl Overwite
-idl Ver bose

-idlDirectory <dir>

- keepgener at ed

-conpi | er <conpil er
name>

-norm

-cl asspat h <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. For more
information, see Using Execute Queues to Control Thread

Usage.

Generates CORBA | nterface Definition Language for remote
interfaces.

Specifies the heap sizefor webl ogi c. ej bc. Useasfollows:
java 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.
Setsthe 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.

Setsa 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: \ “SAMPLES HOVE% ser ver\ src\ exanpl es\ ej b\ basi c\ cont ai ner Managed\
bui | d. The output JAR fileis placed in

c: \ “SAMPLES HOVE% ser ver\ confi g\ exanpl es\ appl i cati ons.

pronpt > java webl ogi c. ej bc -conpiler javac

c: \ YSAMPLES HOVE% ser ver \ sanpl es\ src\ 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: SAMPLES_HOVE% server\ confi g\ exanpl es\ ej b_basi c_cont ai ner Manage
d.jar

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:

pronpt > java webl ogi c. ej bc -norm

c: YSAMVWPLES HOVE% ser ver\ src\ exanpl es\ ej b\ basi c\ cont ai ner Managed\
bui | d\std_ej b_basi c_cont ai ner Managed. j ar
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CHAPTER

11 The
weblogic-ejb-jar.xml
Deployment Descriptor

The following sections describe the EJB 2.0 deployment descriptor elementsfound in
thewebl ogi c-ej b-j ar. xnl 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. xm filethat ispart of your EJB deployment.

For information on the EJB 1.1 deployment descriptor elements see Chapter 13,
“Important Information for EJB 1.1 Users.”

m EJB Deployment Descriptors
m DOCTY PE Header Information
m 2.0 weblogic-egjb-jar.xml Deployment Descriptor File Structure

m 2.0 weblogic-gjb-jar.xml Deployment Descriptor Elements

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. These files are:
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B ejb-jar.xm
® webl ogi c-ej b-jar. xn
® webl ogi c-cnp-rdbns-jar. xm

Y ou package these three XML files with the EJB and other classes into a deployable
EJB component, usually a JAR file, called ej b. j ar .

Theej b-j ar. xn fileisbased on the deployment descriptors found in Sun
Microsystems'sej b. j ar. xm file. The other two XML files are webl ogic-specific
files that are based on the deployment descriptors found inwebl ogi c- ej b-j ar. xm
and webl ogi c- cnp-rdbms-j ar. xm .

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.

WebL ogic provides a public location for you to access the correct text for the

WebL ogic Server-specificDTD file, webl ogi c- e b-j ar. xnl . However, anidentical
version of thisDTD file is embedded in WebL ogic Server for internal use.
weblogic.appc uses this file when the XML parser checks the sequence of the
deployment descriptorsfiles.

The correct text for the PUBLI C elements for the WebLogi ¢ Server -specific
webl ogi c-ej b-j ar. xm fileareasfollows.

XML File PUBLIC Element String

webl ogi c-ej b-jar. xm ‘-//BEA Systens, Inc.//DTD WbLogic 8.1.0 EIJB//EN
“http://ww. bea. conf servers/w s810/ dt d/ webl ogi c- ej b-j
ar.dtd'

webl ogi c-ej b-j ar. xni ‘-//BEA Systens, Inc.//DTD WbLogic 7.0.0 EJB//EN

“http://ww. bea. conf servers/w s700/ 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.//DTD WbLogic 6.0.0 EJB//EN
“http://ww. bea. conl servers/w s600/ dt d/ webl ogi c-ej b-j
ar.dtd
webl ogi c-ej b-jar. xm ‘-//BEA Systens, Inc.//DTD WbLogic 5.1.0 EJB//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.//DTD Enterprise JavaBeans
2.0//EN '
ej b-jar.xm ‘-//Sun M crosystens, Inc.//DTD Enterprise JavaBeans

1.1//EN
“http://ww. java. sun. comj2ee/dtds/ejb-jar_1_1.dtd’

SAXExcepti on:

For exampl e, 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.//DID WbLogic 8.1.0 EIJB//EN

"http://ww. bea. conf servers/w s810/ dt d/ webl ogi c-ej b-jar.dtd' >

XML fileswith incorrect header information may yield error messages similar to the
following, when used with atool that parsesthe XML (such asappc):

Thi s docunment may not have the identifier ‘identifier_nange’

i denti fier_nane generaly includes the invalid text from the PUBLI C element.
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11 The weblogic-ejb-jar.xmi Deployment Descriptor

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
usesthe 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 files and
view them with atext editor.

weblogic-ejb-jar.xml

11-4

The following links provide the public locationsfor webl ogi c- ej b-j ar. xmi DTDs,
by version number.

m Forwebl ogic-ejb-jar.xm 81DTD:

http://ww. bea. coni servers/w s810/ dt d/ webl ogi c-ej b-jar.dtd
containsthe DTD used for creating webl ogi c- e b-j ar. xm , which defines
EJB properties used for deployment to WebL ogic Server.

m  Forwebl ogi c-ej b-jar.xnml 7.0DTD:

http://ww. bea. com servers/w s700/ dt d/ webl ogi c-ej b-jar. dtd
contains the DTD used for creating webl ogi c-ej b-j ar. xnl , which defines
EJB properties used for deployment to WebL ogic Server.

m Forwebl ogic-ejb-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- €] b-j ar. xm , which defines
EJB properties used for deployment to WebL ogic Server.

m  Forwebl ogi c-ej b-jar.xnml 5.1DTD:
http://www.bea.com/servers/wl s510/dtd/webl ogic-ejb-jar.dtd

containsthe DTD used for creating webl ogi ¢- ej b-j ar. xm , which defines
EJB properties used for deployment to WebL ogic Server.
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2.0 weblogic-ejb-jar.xml Deployment Descriptor File Structure

ejb-jar.xml

The following links provide the public DTD locations for theej b-j ar . xm
deployment files used with WebL ogic Server:

Forejb-jar.xm 2.0DTD:

http://ww. j ava. sun. comi dt d/ ej b-jar_2_0.dtd containsthe DTD for
the standard ej b-j ar. xnl 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 inej b-j ar . dt d.

Forejb-jar.xm 1.1DTD:

ej b-jar.dtd containsthe DTD for the standard ej b-j ar. xm deployment
file, required for al EJBs. ThisDTD 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.

2.0 weblogic-ejb-jar.xml Deployment
Descriptor File Structure

TheWebL ogic Server webl ogi c- ej b-j ar. xm deployment descriptor file describes
the elements that are unique to WebL ogic Server.

Thetop level elementsin the WebL ogic Server 8.1 webl ogi c-ej b-j ar. xnl areas
follows:

description
weblogic-version
webl ogi c-enterpri se-bean

e ¢jb-nane
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e entity-descriptor | statel ess-session-descriptor | statef ul-session-descriptor |
message-driven-descriptor

e transaction-descriptor
o reference-descriptor
e enable-call-by-reference
e clients-on-same-server
e jndi-nane
®  security-role-assignment

m transaction-isolation

2.0 weblogic-ejb-jar.xml Deployment
Descriptor Elements

m “alow-concurrent-calls’ on page 11-10

m “cache-between-transactions’ on page 11-11
m  “cache-type” on page 11-12

m  “client-authentication” on page 11-13

m “client-cert-authentication” on page 11-14

m “clients-on-same-server” on page 11-15

m  “concurrency-strategy” on page 11-16

m  “confidentiality” on page 11-18

m  “connection-factory-jndi-name” on page 11-19
m “delay-updates-until-end-of-tx” on page 11-20
m  “description” on page 11-21
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2.0 weblogic-ejb-jar.xml Deployment Descriptor Elements

“destination-jndi-name” on page 11-22
“gjb-local-reference-description” on page 11-26
“gjb-name” on page 11-23
“gjb-reference-description” on page 11-24
“gb-ref-name” on page 11-25
“enable-call-by-reference” on page 11-27
“entity-cache” on page 11-29
“entity-clustering” on page 11-32
“entity-descriptor” on page 11-33
“concurrency-strategy” on page 11-16

“ cache-between-transactions’ on page 11-11
“delay-updates-until-end-of-tx” on page 11-20
“destination-jndi-name” on page 11-22
“finders-load-bean” on page 11-35
“home-call-router-class-name” on page 11-36
“home-is-clusterable” on page 11-37
“home-load-algorithm” on page 11-38
“idle-timeout-seconds’ on page 11-41
“initial-beans-in-free-pool” on page 11-44
“is-modified-method-name” on page 11-48
“isolation-level” on page 11-49

“jndi-name” on page 11-52
“max-beans-in-cache” on page 11-54
“max-beans-in-free-pool” on page 11-55

“message-driven-descriptor” on page 11-56
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m  “method” on page 11-57

m  “method-intf” on page 11-58

m  “method-name’ on page 11-59

®  “method-param” on page 11-60

m  “method-params’ on page 11-61

m “persistence”’ on page 11-62

m  “persistence-type’ on page 11-63

m  ‘“persistence-use’ on page 11-65

m “persistent-store-dir” on page 11-66

m  “pool” on page 11-67

m  “principal-name’ on page 11-68

m “read-timeout-seconds’ on page 11-70

m “reference-descriptor” on page 11-71

m “replication-type”’ on page 11-72

m “resref-name’ on page 11-74

m  “resource-description” on page 11-75

m “role-name” on page 11-77

m  “security-role-assignment” on page 11-80

m “stateful-session-cache” on page 11-81

m  “stateful-session-clustering” on page 11-82
m  “stateful-session-descriptor” on page 11-83
m “stateless-bean-call-router-class-name”’ on page 11-84
m “stateless-bean-is-clusterable’ on page 11-85
m “statel ess-bean-load-algorithm” on page 11-86

m “statel ess-bean-methods-are-idempotent” on page 11-87
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2.0 weblogic-ejb-jar.xml Deployment Descriptor Elements

“stateless-clustering” on page 11-88

“ statel ess-session-descriptor” on page 11-89
“transaction-descriptor” on page 11-90
“transaction-isolation” on page 11-91
“trans-timeout-seconds’ on page 11-93
“type-identifier” on page 11-94
“type-storage” on page 11-95
“type-version” on page 11-96
“weblogic-gb-jar” on page 11-97

“webl ogic-enterprise-bean” on page 11-98

Programming WebL ogic Enterprise JavaBeans  11-9



11 The weblogic-ejb-jar.xmi Deployment Descriptor

allow-concurrent-calls

Range of values:

True | Fal se

Default value:

Fal se

Requirements:

Requires the server to throw a Renpt eExcept i on when a stateful session bean
instanceiscurrently handling amethod call and another (concurrent) method call arrives
on the server.

Parent elements:

webl ogi c-enterpri se-bean
st at ef ul - sessi on-descri ptor

Deployment file:

webl ogi c-ej b-j ar. xni

Function

Example

Theal | ow concurrent-cal I s element specifies whether a stateful session bean
instance allows concurrent method calls. By default, al | ows- concurrent-cal I s is
Fal se. However, when this value is set to Tr ue, the EJB container blocks the
concurrent method call and allowsit to proceed when the previous call has completed.

See “ stateful-session-descriptor” on page 11-83.
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cache-between-transactions

cache-between-transactions

Range of values:

True | Fal se

Default value:

Fal se

Requirements:

Optional element. Valid only for entity EJBs.

Parent elements:

webl ogi c- ent erpri se- bean,
entity-descriptor,
persi stence

Deployment file:

webl ogi c-ej b-jar. xm

Function

Example

Thecache- bet ween- t ransact i ons element, formerly thedb- i s- shar ed element,
specifies whether the EJB container will cache the persistent data of an entity bean
across (between) transactions.

Thecache- bet ween-t r ansact i ons element appliesonly to entity beans. Whenitis
set to True, WebL ogic Server assumes that EJB data can be modified between
transactions and rel oads the data at the beginning of each transaction. When set to
Fal se, WebL ogic Server assumesthat it has exclusive access to the EJB datain the
persistent store.

A Read-Only bean ignoresthe value of thecache- bet ween- t r ansact i ons element
because WebL ogic Server always performs long term caching of Read-Only data.

See “ Caching Between Transactions’ on page 6-8 for more information.

See “persistence” on page 11-62.

Programming WebL ogic Enterprise JavaBeans  11-11



11 The weblogic-ejb-jar.xmi Deployment Descriptor

cache-type

Range of values:

NRU | LRU

Default value:

NRU

Requirements:

Parent elements:

webl ogi c-enterprise-bean
st at ef ul - sessi on-cache

Deployment file:

webl ogi c-ej b-jar. xm

Function

Example

The cache- t ype element specifies the order in which EJBs are removed from the
cache. Thevalues are:

m | east recently used (LRU)
m  Not recently used (NRU)

The minimum cache size for NRU is 8. If max-beans-in-cacheisless than 3,
WebL ogic Server uses avalue of 8 for cache-t ype.

The following example shows the structure of the cache-t ype element.
<st at ef ul - sessi on- cache>
<cache-type>NRU</ cache-t ype>

</ st at ef ul - sessi on-cache>
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client-authentication

client-authentication

Range of values: none | supported | required

Default value:

Requirements: n/a
Parent elements: webl ogi c-enterpri se-bean
iiop-security-descriptor
Deployment file: webl ogi c-ej b-jar. xm
Function

Thecl i ent - aut henti cati on element specifies whether the EJB supports or
requires client authentication.

Example

See “iiop-security-descriptor” on page 11-43.
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11 The weblogic-ejb-jar.xmi Deployment Descriptor

client-cert-authentication

Range of values:

none | supported | required

Default value:

Requirements:

na

Parent elements:

webl ogi c-enterprise-bean
iiop-security-descriptor
transport-requirenments

Deployment file:

webl ogi c-ej b-j ar. xni

Function

Example

Theclient-cert-authentication element specifies whether the EJB supports or
requires client certificate authentication at the transport level.

See “transport-requirements’ on page 11-92.
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clients-on-same-server

clients-on-same-server

Range of values: True | Fal se

Default value: Fal se

Requirements: n/a

Parent elements: webl ogi c-enterpri se-bean

Deployment file: webl ogi c-ej b-jar. xm
Function

Thecl i ent s- on- sane- ser ver attribute determines whether WebL ogic Server
sends JINDI announcements for this EJB when it is deployed. When this attribute is
“False’ (the default), aWebL ogic Server cluster automatically updates its INDI tree
to indicate the location of this EJB on a particular server. This ensuresthat all clients
can access the EJB, even if the client is not collocated on the same server.

You cansetcl i ent s-on- same- server to Tr ue when you know that all clients that
will accessthis EJB will do so from the same server on which the bean isdeployed. In
this case, aWebL ogic Server cluster does not send JINDI announcements for this EJB
when it is deployed. Because INDI updatesin acluster utilize multicast traffic, setting
cli ents-on-same-server to Tr ue can reduce the startup time for very large
clusters.

See Optimization for Collocated Objectsin Using WebLogic Server Clustersfor more
information on collocated EJBs.

Example

The following example enables pass-by-value for EJB methods:

<webl ogi c- ent er pri se- bean>
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11 The weblogic-ejb-jar.xmi Deployment Descriptor

<ej b- name>Account Bean</ ej b- nane>

<cl i ent s-on-sane-server >True</cli ent s-on-sane-server >

</ webl ogi c-ent erpri se-bean>

concurrency-strategy

Range of values: Excl usive | Database | ReadOnly | Optinmistic
Default value: Dat abase

Requirements: Optional element. Valid only for entity EJBs.

Parent elements: webl ogi c-enterpri se-bean,

entity-descriptor,
entity-cache

Deployment file: webl ogi c-ej b-j ar. xmi

Function

Theconcurrency- strat egy element specifies how the container should manage
concurrent access to an entity bean. Set this element to one of four values:

m  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 are block until the transaction completes. This option was the
default locking behavior for WebL ogic Server versions 3.1 through 5.1.

m 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 alocates a separate entity bean instance and allows locking and caching
to be handled by the database. Thisis the default option.
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concurrency-strategy

Example

m ReadOnl y used for read-only entity beans. Activates a new instance for each
transaction so that requests proceed in parallel. WebLogic Server calls
ej bLoad() for ReadOnl y beans are based on ther ead- t i meout - seconds
parameter.

m ptinistic holdsnolocksinthe EJB container or database during a
transaction. The EJB container verifies that none of the data updated by a
transaction has changed before committing the transaction. If any updated data
changed, the EJB container rolls back the transaction.

See" EJB Concurrency Strategy” on page 5-35for moreinformation ontheExcl usi ve
and Dat abase locking behaviors. See Read-Only Multicast Invalidation” on page 6-2
for more information about r ead- onl y entity EJBs.

The following entry identifies the Account Bean class as aread-only entity EJB:
<webl ogi c- ent er pri se- bean>

<ej b- name>Account Bean</ ej b- name>

<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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confidentiality

Range of values:

none | supported | required

Default value:

n‘a

Requirements:

na

Parent elements:

webl ogi c-enterprise-bean
iiop-security-descriptor
transport-requirements n

Deployment file:

webl ogi c-ej b-j ar. xni

Function

Example

Theconfidentiality element specifies the transport confidentiality requirements
for the EJB. Using theconfi denti al i ty element ensures that the datais sent
between the client and server in such away asto prevent other entitiesfrom observing
the contents.

See “transport-requirements’ on page 11-92.
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connection-factory-jndi-name

connection-factory-jndi-name

Range of values: val i d nane

Default value: webl ogi c. j ms. MessageDri venBeanConnect i onFact ory inconfi g. xm

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

nessage-driven-descriptor

Deployment file: webl ogi c-ej b-jar. xm

Function

Theconnecti on-fact ory-j ndi - nane element specifiesthe INDI name of the IMS
ConnectionFactory that the MessageDriven 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

Thefollowing example showsthe structureof theconnect i on-f act ory-j ndi - name
element:

<message- dri ven-descri pt or >

<connection-factory-j ndi - nane>webl ogi c. j ms. MessageDri venBean
Connect i onFact ory</ connecti on-factory-jndi - name>

</ message- dri ven-descri ptor>
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delay-updates-until-end-of-tx

Range of values:

True | Fal se

Default value:

True

Requirements:

Valid only for entity EJBs.

Parent elements:

webl ogi c- ent er pri se-bean,
entity-descriptor,
persi stence

Deployment file:

webl ogi c-ej b-jar. xm

Function

Set the del ay- updat es- unti | - end- of - t x element to Tr 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

Transact i onReadConmi t t edUnconmi t t ed, you may want to allow other database
users to view the intermediate results of in-progress transactions. In this case, set

del ay- updat es- unti | - end- of - t x to Fal se to update the bean's persistent store at
the conclusion of each method invoke. See “¢gjbLoad() and ejbStore() Behavior for
Entity EJBS’ on page 6-11 for more information.

Note: Settingdel 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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description

Example

The following example shows adel ay- updat es- unt i | - end- of - t x stanza.
<entity-descriptor>

<persi st ence>
<del ay- updat es-unti | - end- of -t x>Fal se</ del ay- updat es-unti | - end- of -
t x>

</ persi st ence>

</entity-descriptor>

description

Range of values: n/a

Default value: na

Requirements: n/a

Parent elements: webl ogi c-ent erpri se-bean,

transaction-isol ation
met hod
Deployment file: webl ogi c-ej b-jar. xm
Function

Thedescri pti on element isused to provide text that describes the parent element.
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Example

The following example specifiesthe descri pti on element.

<dscri ption>Contai ns a description of parent el enment</description>

destination-jndi-name

Range of values:

Valid INDI name

Default value:

na

Requirements:

Required inmessage- dri ven-descri ptor.

Parent elements:

webl ogi c-enterpri se-bean
nmessage-dri ven-descri ptor

Deployment file:

webl ogi c-ej b-jar. xm

Function

Example

The desti nation-j ndi - name element specifies the INDI name used to associate a
message-driven bean with an actual IM S Queue or Topic deployed in the WebL ogic
Server INDI tree.

See “message-driven-descriptor” on page 11-56.
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ejb-name

ejb-name

Range of values:

Name of an EJB definedinej b-j ar. xmi

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
nmet hod

Deployment file:

webl ogi c-ej b-jar. xm

Function

Example

ej b- name specifies the name of an EJB to which WebL ogic Server appliesisolation
level properties. This name is 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.

See “method” on page 11-57.
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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-enterprise-bean
reference-descri ptor

Deployment file:

webl ogi c-ej b-j ar. xmi

Function

Example

Theej b-ref erence- descri pti on element maps the INDI namein the WebL ogic
Server of an EJB that is referenced by the bean inthe ej b- r ef er ence element.

m ¢j b-ref - nane specifies aresource reference name. This is 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.

Theej b-ref erence-descri pti on stanzais shown here:
<ej b-reference-description>
<ej b-r ef - name>Adni nBean</ ej b-r ef - name>
<j ndi - name>payr ol | . Adm nBean</j ndi - nanme>

</ ej b-reference-description>
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ejb-ref-name

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-reference-description

Deployment file:

webl ogi c-ej b-jar. xm

Function

Example

Theej b-r ef - name element specifies a resource reference name. This element isthe
reference that the EJB provider placeswithinthe ej b-j ar. xm deployment file.

Theej b-r ef - nane stanzais shown here:
<ref erence-descri pt or>
<ej b-reference-description>
<ej b-r ef - nane>Adni nBean</ ej b-r ef - nanme>
<j ndi - nane>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-enterprise-bean
reference-descri ptor

Deployment file:

webl ogi c-ej b-j ar. xmi

Function

Example

Theej b-1ocal - ref erence-descri pti on element mapsthe INDI name of an EJB
inthe WebL ogic Server that isreferenced by thebeanintheej b- | ocal - r ef element.

The following example showstheej b- | ocal - r ef er ence- descri pti on element.
<ej b-1ocal -ref erence-descripti on>

<ej b-r ef - nane>Admi nBean</ ej b-r ef - name>

<j ndi - nane>payr ol | . Adm nBean</j ndi - name>

</ ej b-1ocal -ref erence-descri pti on>
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enable-call-by-reference

enable-call-by-reference

Range of values:

True | Fal se

Default value:

Fal se

Requirements:

Optional element.

Parent elements:

webl ogi c-ent erpri se-bean
ref erence- descri pt or
ej b-reference-description

Deployment file:

webl ogi c-ej b-jar. xm

Function

Example

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.

If you set enabl e-cal | - by-ref erence to Fal 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 server).

The following example enables pass-by-value for EJB methods:
<webl ogi c- ent er pri se- bean>

<ej b- name>Account Bean</ ej b- nanme>

<enabl e-cal | - by-ref erence>Fal se</ enabl e-cal | - by-reference>

</ webl ogi c-enterpri se-bean>
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enable-dynamic-queries

Range of values: True | Fal se

Default value: True

Requirements: Optiona element.

Parent elements: webl ogi c-enterprise-bean

entity-descriptor

Deployment file: webl ogi c-ej b-j ar. xmi

Function

The optional enable-dynamic-queries element must be set to Tr ue to enable dynamic
queries. Dynamic queries are only available for use with EJB 2.0 CMP beans.

Example

The following example enables dynamic queries:

<enabl e- dynami c- queri es>Tr ue</ enabl e- dynamni c- queri es>
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entity-cache

entity-cache

Range of values:

n/a (XML stanza)

Default value:

n/a (XML stanza)

Requirements:

Theenti ty- cache stanzaisoptional, and isvalid only for entity EJBs.

Parent elements:

webl ogi c- ent erpri se- bean,
entity-descriptor

Deployment file:

webl ogi c-ej b-jar. xm

Function

Example

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
B read-timeout-seconds

m concurrency-strategy

See"EJB Lifecyclein WebL ogic Server” on page 4-2 for ageneral discussion of the
caching services available in WebL ogic Server.

Theentity-cache stanzaisshown here:
<entity-descriptor>
<entity-cache>
<max- beans-in-cache>. .. </ nax- beans-i n-cache>

<idl e-tineout-seconds>...</idle-tineout-seconds>
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<read-ti meout - seconds>. .. <read-ti neout - seconds>
<concurrency-strategy>...</concurrency-strategy>
</entity-cache>
<persi stence>. .. </ persi stence>
<entity-clustering> ..</entity-clustering>

</entity-descriptor>

entity-cache-name

Range of values: n/a (XML stanza)
Default value: n/a (XML stanza)
Requirements: The value you specify for ent i t y- cache- nane must match the name assigned to an

application level entity cache in the weblogic-application.xml file.

Parent elements: webl ogi c-enterprise-bean,
entity-descriptor
entity-cache-ref

Deployment file: webl ogi c-ej b-j ar. xmni

Function

Theentity-cache- name element refersto an application level entity cache that the
entity bean uses. An application level cache is acache that may be shared by multiple
entity beans in the same application.

For more information about the webl ogi c- appl i cati on. xn file, seethe
application deployment descriptors.
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entity-cache-ref

Example

See “entity-cache-ref” on page 11-31.

entity-cache-ref

Range of values: n/a (XML stanza)
Default value: n/a (XML stanza)
Requirements: Theenti ty-cache- nane elementintheenti ty- cache-r ef stanzamust contain

the name of the application level cache.

Parent elements: webl ogi c-ent erpri se-bean,
entity-descriptor

Deployment file: webl ogi c-ej b-jar. xm

Function

Theentity-cache-ref element refersto an application level entity cache which can
cache instances of multiple entity beans that are part of the same application.
Application level entity caches are declared in the webl ogi c- appl i cati on. xn file.

Use the “ concurrency-strategy” on page 11-16 to define the type of concurrency you
want the bean to use. The concurrency- st rat egy must be compatible with the
application level cache’s caching strategy. For example, an Exclusive cache only
supports baneswith aconcurrency- st r at egy of Exclusive. While a MultiVersion
cache supports the Database, ReadOnly, and Optimistic concurrency strategies.

Example

Theentity-cache-ref stanzaisshown here:
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<entity-cache-ref>
<entity-cache-nanme>Al | EntityCache</entity-cache- nane>
<concurrency-strat egy>ReadOnl y</ concurrency-strat egy>
<est i mat ed- bean- si ze>20</ est i nat ed- bean-si ze>
</entity-cache-ref>

entity-clustering

Range of values: n/a (XML stanza)

Default value: n/a (XML stanza)

Requirements: Optiona element. Valid only for entity EJBsin acluster.
Parent elements: webl ogi c-enterprise-bean,

entity-descriptor

Deployment file: webl ogi c-ej b-j ar. xmi

Function

Theentity-cl ust eri ng element usesthefollowing optionsto specify how an entity
bean will be replicated in aWebL ogic cluster:

® hone-is-clusterable
B home-| oad-al gorithm

m hone call-router-class-nane

Example

The following excerpt shows the structure of aent i ty-cl usteri ng stanza
<entity-clustering>

<hone-i s-cl ust erabl e>True</ hone-i s-cl ust er abl e>
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entity-descriptor

<home- | oad- al gori t hner andonx/ home- | oad- al gori t hne

<home-cal | -rout er - cl ass- nane>beanRout er </ honme-cal | -router-cl ass-n
ane>

</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

Deployment file:

webl ogi c-ej b-jar. xm

Function

Example

Theentity-descriptor element specifies the following deployment parameters
that are applicable to an entity bean:

m  pool
m entity-cache
B persistence

m entity-clustering

The following example shows the structure of theent i t y- descri pt or stanza

<entity-descriptor>
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<entity-cache>...</entity-cache>
<persi stence>. .. </ persi stence>
<entity-clustering> ..</entity-clustering>

</entity-descriptor>

estimated-bean-size

Range of values:

n/a (XML stanza)

Default value:

n/a (XML stanza)

Requirements:

n‘a

Parent elements:

webl ogi c-enterpri se-bean
entity-descriptor

Deployment file:

webl ogi c-ej b-jar. xm

Function

Theest i mat ed- bean- si ze- element specifies the estimated average size of the
instances of an entity bean in bytes. Thisisthe average number of byte of memory that
is consumed by each instance.

Usetheest i mat ed- bean- si ze element when the application level cache you useto
cache beans is also specified in terms of bytes and megabytes.

Although you may not know the exact number of bytes consumed by the entity bean
instances, specifying asize allows you to give some relative weight to the beans that
share acache. at onetime.

For example, suppose bean A ad bean B share acache, called AB-cache, that hasasize
of 1000 bytesand the size of A is 10 bytesand the size of B is 20 bytes, then the cache
can hold at most 100 instances of A and 50 instances of B. If 100 instance s of A are
cached, thisimplies that O instances of B are cached.
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finders-load-bean

Example

See “entity-cache-ref” on page 11-31.

finders-load-bean

Range of values: True | Fal se

Default value: True

Requirements: Optional element. Valid only for CMP entity EJBs.
Parent elements: webl ogi c-ent erpri se-bean,

entity-descriptor,
persi stence

Deployment file: webl ogi c-ej b-jar. xm

Function

Thefinders-| oad- bean element determines whether WebL ogic Server loads the
EJB into the cache after acall to afinder method returns areference to the bean. If you
set this element to Tr ue, WebL ogic Server immediately loads the bean into the cache
if areferenceto abean isreturned by the finder. If you set this element to Fal se,
WebL ogic Server does not automatically load the bean into the cache until the first
method invocation; this behavior is consistent with the EJB 1.1 specification.

Example

The following entry specifies that EJBs are loaded into the WebL ogic Server cache
automatically when a finder method returns areference to the bean:

<entity-descriptor>
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<per si st ence>
<finders-| oad- bean>Tr ue</fi nder s-1 oad- bean>

</ per si 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- ent er pri se-bean,
entity-descriptor,
entity-clustering
and
webl ogi c-ent erpri se-bean
st at ef ul - sessi on-descri ptor
stateful -session-clustering

Deployment file:

webl ogi c-ej b-jar. xm

Function

hone- cal | - rout er - cl ass- name specifies the name of a custom class to use for
routing bean method calls. This class must implement

webl ogi c. rmi . ext ensi ons. Cal | Rout er () . If specified, aninstance of thisclassis
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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home-is-clusterable

Example

See“ entity-clustering” on page 11-32 and “ stateful-session-clustering” on page 11-82.

home-is-clusterable

Range of values:

True | Fal se

Default value:

True

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-enterpri se-bean
st at ef ul - sessi on-descri ptor
stat eful -session-clustering

Deployment file:

webl ogi c-ej b-jar. xm

Function

Example

When hone- i s- ¢l ust er abl e iSTr ue, the EJB can be deployed from multiple
WebL ogic Serversin acluster. Callsto the home stub are load-balanced between the
servers on which thisbean is deployed, and if aserver hosting the bean is unreachable,
the call automatically fails over to another server hosting the bean.

See “entity-clustering” on page 11-32.
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home-load-algorithm

Range of values:

round-robin | random | wei ght-based

Default value:

Vaueof 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 er pri se-bean,
entity-descriptor,
entity-clustering
and
webl ogi c-enterprise-bean
st at ef ul - sessi on-descri ptor
stateful -session-clustering

Deployment file:

webl ogi c-ej b-jar. xm

Function

home- | oad- al gor i t hmspecifies the algorithm to use for load balancing between
replicas of the EJB home. If this element is not defined, WebL ogic Server usesthe
algorithm specified by the server element,

webl ogi c. cl ust er. def aul t LoadAl gorithm

Y ou can define hone- | oad- al gor i t hmas one of the following values:

round- r obi n: Load balancing is performed in a sequential fashion among the
servers hosting the bean.

r andom Replicas of the EJB home are deployed randomly among the servers
hosting the bean.

wei ght - based: Replicas of the EJB home are deployed on host servers
according to the servers’ current workload.
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idempotent-methods

Example

See“ entity-clustering” on page 11-32 and “ stateful-session-clustering” on page 11-82.

idempotent-methods

Range of values:

n/a

Default value:

n/a

Requirements:

Clustering must be enabled for the EJB.

Parent elements:

webl ogi c-ent erpri se-bean

Deployment file:

webl ogi c-ej b-jar. xm

Function

Thei denpot ent - met hods element defineslist of methods which are writtenin such
away that repeated calls to the same method with the same arguments has exactly the
same effect asasingle cal. Thisallows the failover handler to retry afailed call
without knowing whether the call actually compiled on the failed server. When you
enableidempotent-methodsfor amethod, the EJB stub can automatically recover from
any failure aslong as it can reach another server hosting the EJB.

To enable clustering, see “entity-clustering” on page 11-32,
“ statef ul-session-clustering” on page 11-82, and “ statel ess-clustering” on page 11-88.

The methods on statel ess session bean homes and read-only entity beans are
automatically set to beidempotent. It is not necessary to explicitly specify them as
idempotent.
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Example

The met hod stanza can contain the elements shown here:
<i denpot ent - met hod>
<net hod>
<description>...</description>
<ej b- nanme>. . . </ ej b- nane>
<met hod-intf>...</nethod-intf>
<net hod- nane>. . . </ net hod- nane>
<met hod- par ans>. . . </ net hod- par ans>
</ met hod>

</ i denpot ent - met hod>

identity-assertion

Range of values: none | supported | required
Default value:

Requirements: n‘a

Parent elements: webl ogi c-enterpri se-bean

iiop-security-descriptor

Deployment file: webl ogi c-ej b-jar. xm

Function

Thei dentity-assertion element specifies whether the EJB supports or requires
identity assertion.
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idle-timeout-seconds

Example

See “iiop-security-descriptor” on page 11-43.

idle-timeout-seconds

Range of values:

1 tomaxSeconds

Default value:

600

Requirements:

Optional 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

Deployment file:

webl ogi c-ej b-jar. xm

Function

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 removes the bean
instance if the number of beans in cache approaches the limit of

max- beans- i n- cache. The removed bean instances are passivated. See “EJB
Lifecyclein WebL ogic Server” on page 4-2 for more information.
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Example

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 er pri se- bean>
<ej b- name>Account Bean</ ej b- nane>
<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 neout - seconds>
</ st at ef ul - sessi on-cache>
</ st at ef ul - sessi on-descri pt or >

</ webl ogi c-ent er pri se- bean>
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iiop-security-descriptor

iiop-security-descriptor

Range of values: n/ a
Default value: n/ a
Requirements: n/a

Parent elements:

webl ogi c-ent erpri se-bean

Deployment file:

webl ogi c-ej b-jar. xm

Function

Example

Theii op-security-descriptor element specifies security configuration
parameters at the bean-level. These parameters determine the 11OP security
information contained in the IOR.

Theiiop-security-descriptor Stanzacan contain the elements shown here
<i i op-security-descriptor>
<transport-requirenments>. ..</transport-requirenents>
<cl i ent - aut hori zati on>suppot ed<cl i ent - aut henti cati on>
<identity-assertion>supported</identity-assertion>

</iiop-security-description>
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initial-beans-in-free-pool

Range of values:

0 to maxBeans

Default value:

0

Requirements:

Optional element. Valid for stateless session, entity, and message-driven EJBs.

Parent elements:

webl ogi c- ent er pri se-bean,
st at el ess-sessi on-descriptor, message-bean-descriptor,
entity-descriptor
pool

Deployment file:

webl ogi c-ej b-jar. xm

Function

Example

If you specify avalueforini ti al - beans-i n-free- pool , you set theinitial size of
the pool. WebL ogic Server popul ates 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.

See “pool” on page 11-67.
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initial-context-factory

initial-context-factory

Range of values:

True | Fal se

Default value:

webl ogi c.j ndi . W.I ni tial Cont extFactory

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
nmessage- dri ven-descri pt or

Deployment file:

webl ogi c-ej b-jar. xm

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 ogic.jndi.W.Initial ContextFactory
</initial-context-factory>

</ message- dri ven-descri ptor>
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integrity

Range of values:

none | supported | required

Default value:

Requirements:

n/a

Parent elements:

webl ogi c-enterprise-bean
iiop-security-descriptor
transport-requirenents

Deployment file:

webl ogi c-ej b-jar. xm

Function

Example

Theintegrity element specifies the transport integrity requirements for he EJB.
Using the integrity element ensures that the datais sent between the client and server
in such away that it cannot be changed in transit.

See “transport-requirements’ on page 11-92.
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invalidation-target

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

Deployment file:

webl ogi c-ej b-jar. xm

Function

Example

Theinvalidation-target element specifies a Read-Only entity EJB that should be
invalidated when this contai ner-managed persistence entity EJB has been modified.

The following entry specifies that the EJB named St ockReader EJB should be
invalidated when the EJB has been modified.

<inval 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: Optional element. Valid only for entity EJBs.
Parent elements: webl ogi c-enterprise-bean,

entity-descriptor,
persi stence

Deployment file: webl ogi c-ej b-j ar. xmi

Function

i s-modi 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
aways 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 data inconsistency problems.

Note: isModified() isnolonger 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.

Example

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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isolation-level

<entity-descriptor>

<per si st ence>

<i s- nodi fi ed- et hod- nane>seni di vi ne</ i s- nodi fi ed- net hod- name>
</ persi st ence>

</entity-descriptor>

isolation-level

Range of values: Serializable | ReadCommitted | ReadUncommitted |
Repeat abl eRead

Default value: n/a
Requirements: Optiona element.
Parent elements: webl ogi c-ent erpri se-bean,
transaction-isol ation
Deployment file: webl ogi c-ej b-jar. xm
Function

i sol ati on-1evel specifiestheisolation level for al of the EJB’s database
operations. The following are possible valuesfor i sol ati on- 1 evel :

m Transacti onReadCommi t t edUnconmi t t ed: The transaction can view
uncommitted updates from other transactions.

m Transacti onReadConmi t t ed: The transaction can view only committed
updates from other transactions.

B Transacti onRepeat abl eRead: 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 TransactionSeri al i zabl e: Simultaneously executing this transaction
multiple times has the same effect as executing the transaction multiple timesin
aseria fashion.

Refer to your database documentation for more information on the implications and
support for different isolation levels.

See “transaction-isolation” on page 11-91.

jms-polling-interval-seconds

Range of values: n/a
Default value: 10 seconds
Requirements: n‘a

Parent elements:

webl ogi c-enterprise-bean

Deployment file:

webl ogi c-ej b-j ar. xmi

Function

Thej ms- pol | i ng-i nt erval - seconds specifies the number of seconds between
each attempt to reconnect to the JM S destination. Each message-driven bean listenson
an associated IM S destination. If the IM S destination islocated on another WebL ogic
Server instance or aforeign JMS provider, then the IM S destination may become
unreachable. In this case, the EJB container automatically attempts to reconnect to the
JMS Server. Once the IMS Server is up again, the message-driven bean can again
receive messages.
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jms-client-id

Example

The following entry specifies the jms polling intervals for message-driven beans:

<j ms-pol | i ng-i nterval - seconds>5</j ns-pol | i ng-interval seconds>

jms-client-id

Range of values: na
Default value: The default client identifier isthe ej b- name for this EJB.
Requirements: Thej nms-cli ent-i disnecessary for durable subscriptionsto JM S topics.
Parent elements: webl ogi c-ent erpri se-bean
Deployment file: webl ogi c-ej b-jar. xm
Function

Thej ms-client-id specifies an associated id for the IMS consumers. 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 connection factory does not have aclient id or if you use the default
connection factory, then the message-driven bean used the jms-client-id value asits
clientid.

Example

The following entry specifies an associated id for IMS consumers:

<jnms-client-id>WdientID</jns-client-id>
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jndi-name

Range of values:

Valid INDI name

Default value:

na

Requirements:

Requiredinr esour ce-descri pti on andej b-ref erence-descri pti on.

Parent elements:

webl ogi c-enterpri se-bean
and
webl ogi c-enterprise-bean
ref erence-descri ptor
resour ce-description

and

webl ogi c-enterpri se-bean
ref erence-descri ptor
ej b-reference-description

Deployment file: webl ogi c-ej b-j ar. xmi
Function
j ndi - nane specifiesthe INDI name of an actual EJB, resource, or reference available
in WebL ogic Server.
Example

See “resource-description” on page 11-75 and “ gjb-reference-description” on page
11-24.
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local-jndi-name

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-enterpri se-bean

Deployment file: webl ogi c-ej b-jar. xm
Function

Thel ocal -j ndi - name element specifies ajndi-name for a bean’slocal home. If a
bean has both aremote and alocal 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 -j ndi - nane>webl ogi c. j ndi . W.I ni ti al Cont ext
</l ocal -j ndi - name>
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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- ent er pri 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

Deployment file:

webl ogi c-ej b-jar. xm

Function

Example

The max- beans- i n- cache element specifiesthe maximum number of objects of this
classthat are allowed in memory. When max- bean- i n- cache isreached, WebLogic
Server passivates some EJBs that have not recently been used by a client.

max- beans- i n- cache also affects when EJBs are removed from the WebL ogic
Server cache, as described in“EJB Concurrency Strategy” on page 5-35.

The following entry enables WebL ogic Server to cache a maximum of 200 instances
of the Account Bean class.

<webl ogi c- ent er pri se- bean>

<ej b- name>Account Bean</ ej b- nane>

<entity-descriptor>
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max-beans-in-free-pool

<entity-cache>
<max- beans-i n- cache>200</ max- beans-i n- cache>
</entity-cache>
</entity-descriptor>

</ webl ogi c-ent er pri se-bean>

max-beans-in-free-pool

Range of values:

0 to maxBeans

Default value:

max | nt

Requirements:

Optional element. Valid only for stateless session EJBs.

Parent elements:

webl ogi c-ent erpri se-bean,
st at el ess-sessi on-descri ptor, nmessage-bean-descriptor,
entity-descriptor
pool

Deployment file:

webl ogi c-ej b-jar. xm

Function

WebL ogic Server maintains a free pool of EJBs for every statel ess session bean and
message-driven bean class. The nax- beans-i n-f r ee- pool element definesthe size
of this pool. By default, max- beans-i n-free- pool hasno limit; the maximum
number of beansin the free pool is limited only by the available memory. See
“Stateless Session EJB Life Cycle” on page 4-2 and “ Differences Between
Message-Driven Beans and Stateless Session EJBS’ on page 3-3 for more information.
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Example

See “pool” on page 11-67.

message-driven-descriptor

Range of values:

n/a (XML stanza)

Default value:

n/a (XML stanza)

Requirements:

Parent elements:

webl ogi c-enterpri se-bean

Deployment file:

webl ogi c-ej b-jar. xm

Function

Example

Thenessage- dri ven- descri pt or €lement associatesamessage-driven beanwitha
JMS destination in WebL ogic Server. This element specifies the following
deployment parameters:

pool

desti nation-j ndi - name
initial-context-factory
provider-url

connection-factory-jndi-nane

The following example shows the structure of the message- dri ven-descri pt or
stanza:
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method

<message- dri ven-descri pt or >
<destinati on-j ndi - name>. .. </ desti nati on-j ndi - name>

</ nmessage-dri ven-descri ptor>

method

Range of values: n/a (XML stanza)

Default value: n/a (XML stanza)

Requirements: Optional element. Y ou can specify more than one net hod stanzato configure multiple
EJB methods.

Parent elements: webl ogi c-enterpri se-bean

transaction-isol ation

Deployment file: webl ogi c-ej b-jar. xm

Function

Thenet hod element defines amethod or set of methodsfor an enterprise bean’ shome
or remote interface.

Example

The met hod stanza can contain the elements shown here:
<met hod>

<description>...</description>

<ej b-name>. .. </ ej b- nane>

<net hod-intf>...</nethod-intf>
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<net hod- nane>. . . </ net hod- nane>
<net hod- par ans>. . . </ net hod- par ans>

</ met hod>

method-intf

Range of values: Hone | Renote
Default value: n/a
Requirements: Optional element.
Parent elements: webl ogi c-enterpri se-bean
transaction-isol ation
met hod
Deployment file: webl ogi c-ej b-j ar. xmni
Function

met hod- i nt f specifiesthe EJB interface to which WebL ogic Server appliesisolation
level properties. Use this element only if you need to differentiate between methods
having the same signature in the EJB’s home and remote interface.

Example

See “method” on page 11-57.
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method-name

method-name

Range of values: Nameof an EJB definedinej b-jar. xml | *
Default value: na
Requirements: Required element in method stanza.
Parent elements: webl ogi c-ent erpri se-bean
transaction-isol ation
met hod
Deployment file: webl ogi c-ej b-jar. xm
Function

met hod- name specifies the name of an individual EJB method to which WebL ogic
Server appliesisolation level properties. Use the asterisk (*) to specify all methodsin
the EJB’s home and remote interfaces.

If you specify anet hod- nane, the method must be available in the specified
ej b- name.

Example

See “method” on page 11-57.
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method-param

Range of values: Fully qualified Java type of a method parameter
Default value: n‘a
Requirements: Required element in net hod- par ans.
Parent elements: webl ogi c-enterprise-bean
transaction-isol ation
met hod

met hod- par ans

Deployment file: webl ogi c-ej b-j ar. xni

Function

The et hod- par amelement specifies the fully qualified Java type name of a method
parameter.

Example

See “ method-params’ on page 11-61.
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method-params

method-params

Range of values: n/a (XML stanza)
Default value: n/a (XML stanza)
Requirements: Optional stanza.
Parent elements: webl ogi c-enterpri se-bean
transaction-isol ation
met hod
Deployment file: webl ogi c-ej b-jar. xm
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

Thenet hod- par ans stanzacontains one or more et hod- par amelements, as shown
here:

<met hod- par ans>

<met hod- par an®j ava. | ang. St ri ng</ net hod- par an»

</ met hod- par ans>
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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 contai ner-managed persistence services.

Parent elements:

webl ogi c- ent er pri se-bean,
entity-descriptor

Deployment file:

webl ogi c-ej b-j ar. xmi

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- et hod- nanme

del ay- updat es-until - end- of -t x
finders-I oad- bean

persi stence-type

db-is-shared

persi stence-use

The following example specifies the per si st ence element.

<entity-descriptor>

<per si st ence>
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persistence-type

<i s-nodi fi ed- met hod- nane>. .. </i s-nodi fi ed- net hod- nanme>
<del ay- updat es-until -end-of -t x>. .. </ del ay- updat es-unti | - end-of -t x
>
<finders-| oad-beand>. .. </finders-| oad- bean>
<persi stence-type>... </ persistence-type>
<db-i s- shar ed>Fal se</ db-i s-shar ed>
<per si st ence-use>. .. </ persi stence-use>
</ persi 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 persi stence services.

Parent elements:

webl ogi c-ent erpri se-bean,
entity-descriptor,
persi stence

Deployment file:

webl ogi c-ej b-jar. xm

Function

Theper si st ence-t ype element defines a persistence service that the entity EJB can
use. You can define multiple per si st ence-t ype stanzasin

webl ogi c-ej b-j ar. xm for testing your EJB with multiple persistence services.
Only the persistence type defined in per si st ence- use isactually used during
deployment.
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per si st ence-t ype includes several elements that identify the persistence types:
m type-identifier
m type-version

m type-storage

Example

The following excerpt shows a sample per si st ence- t ype stanza:
<per si st ence>

<per si st ence-type>

<type-identifier>WbLogi c_CVP_RDBMs</type-identifier>

<type-version>5.1. 0</type-versi on>

<t ype- st or age>META- | NF\ webl ogi c- cnp-rdbns-j ar. xm </t ype- st orage>
</ persi stence-type>

</ persi st ence>
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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

Deployment file:

webl ogi c-ej b-jar. xm

Function

Example

The per si st ence- use element is similar to persistence-type, but it defines the
persistence service actually used during deployment. per si st ence- use usesthe
type-identifier and type-version elements defined in aper si st ence- t ype to identify
the service.

To deploy an EJB using the WebL ogic Server RDBM S-based persistence service
defined in persistence-type, use the following per si st ence- use stanza:

<per si st ence- use>
<type-identifier>WbLogi c_CMP_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: Optiona element.

Parent elements: webl ogi c-enterprise-bean

st at ef ul - sessi on-descri ptor

Deployment file: webl ogi c-ej b-jar. xmi

Function

Thepersi st ent - st ore- 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 11-83.
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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, nessage-bean-descriptor,
entity-descriptor

Deployment file:

webl ogi c-ej b-jar. xm

Function

Example

The pool element configures the behavior of the WebL ogic Server free pool for
statel ess session and message-driven EJBs. The options are:

B nax- beans-in-free-pool

m initial-beans-in-free-pool

The pool stanzacan contain the e ements shown here:
<st at el ess- sessi on-descri ptor>
<pool >

<max- 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: n/a
Requirements: At least onepri nci pal - name isrequired in the security-rol e-assignment stanza.

Y ou may define more than one pr i nci pal - nare for each role-name.

Parent elements: webl ogi c-enterprise-bean
security-rol e-assi gnnent

Deployment file: webl ogi c-ej b-j ar. xmi

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 11-80.
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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- driven-descri ptor

Deployment file:

webl ogi c-ej b-jar. xm

Function

Example

Theprovi der-url element specifiesthe URL provider to be used by the
I nitial Context. Typicaly, thisisthe host port and is used in conjunction with
initial-context-factory andconnection-factory-jndi-nane.

The following example specifies the pr ovi der - ur | element.
<message- dri ven-descri pt or >
<provi der - url >Webl ogi cURL: Port </ provi der-url >

</ message- dri ven-descri ptor>
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read-timeout-seconds

Range of values:

0 to naxSeconds

Default value:

600

Requirements:

Optiona element. Valid only for entity EJBs.

Parent elements:

webl ogi c- ent er pri se-bean,
entity-descriptor,
entity-cache

Deployment file:

webl ogi c-ej b-jar. xm

Function

Example

Ther ead- ti meout - seconds element specifies the number of seconds between

ej bLoad() callsonaRead- Onl y entity bean. By default, r ead- t i neout - seconds
is set to 600, and WebL ogic Server callsej 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 er pri se- bean>
<ej b- name>Account Bean</ ej b- nanme>
<entity-descriptor>

<entity-cache>

<read-ti nmeout - seconds>0</r ead-t i neout - seconds>

</entity-cache>
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reference-descriptor

</entity-descriptor>

</ webl ogi c-ent er pri se-bean>

reference-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

Deployment file:

webl ogi c-ej b-jar. xm

Function

Example

Ther ef erence- descri pt or element mapsreferencesintheej b-j ar. xni 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 pt or>

<resour ce-descripti on>

</resource-description>

<ej b-reference-description>
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</ ej b-reference-descripti on>

</reference-descriptor>

relationship-description

This element is no longer supported in WebL ogic Server.

replication-type

Range of values:

InMermory | None

Default value:

None

Requirements:

Optional element. Valid only for stateful session EJBsin acluster.

Parent elements:

webl ogi c-enterprise-bean
st at ef ul - sessi on-descri ptor
st at ef ul - sessi on-clustering

Deployment file:

webl ogi c-ej b-j ar. xmi

Function

Therepli cati on-t ype element determineswhether WebL ogic Server replicatesthe
state of stateful session EJBs across WebL ogic Server instancesin acluster. 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 4-13 for more
information.
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res-env-ref-name

Example

See “ stateful-session-clustering” on page 11-82.

res-env-ref-name

Range of values: A valid resource environment reference name fromthe ej b-j ar. xml file
Default value: n/a

Requirements: na

Parent elements: webl ogi c-ent erpri se-bean

ref erence-descri ptor
resource-env-description

Deployment file: webl ogi c-ej b-jar. xm

Function

Ther es- env-r ef - name element specifies the name of a resource environment
reference.

Example

See “resource-description” on page 11-75.
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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-enterprise-bean
reference-descri ptor
resour ce-description

Deployment file:

webl ogi c-ej b-jar. xm

Function

Example

Ther es-ref - name element specifiesthe name of ar esour cef act ory reference.
Thisisthereferencethat the EJB provider placeswithintheej b-j ar. xml deployment
file

See “resource-description” on page 11-75.
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resource-description

Range of values: n/a (XML stanza)
Default value: n/a (XML stanza)
Requirements: Optiona element.
Parent elements: webl ogi c-enterpri se-bean

ref erence- descri pt or

Deployment file: webl ogi c-ej b-jar. xm

Function

Ther esour ce-descri pti on element maps a resource 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 pt or>

<resour ce-descri pti on>
<res-ref-name>. . .</res-ref-name>
<j ndi - nane>. .. </jndi - name>

</resource-description>

<ej b-reference-description>
<ej b-ref-name>. . .</ejb-ref-name>
<j ndi -nanme>. . .</jndi-nanme>

</ ej b-reference-description>
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</reference-descriptor>

resource-env-description

Range of values:

n/a (XML stanza)

Default value:

n/a (XML stanza)

Requirements:

Optional element.

Parent elements:

webl ogi c-enterpri se-bean
reference-descri ptor

Deployment file:

webl ogi c-ej b-jar. xm

Function

Example

Ther esour 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.

Theresour ce- env-descri pti on stanzacan contain additional e ements as shown
here:

<ref erence-descri ptor>
<resour ce- env-descri pti on>
<res-env-ref-nane>. . .</res-env-ref-nane>
<j ndi - nanme>. . . </j ndi - nane>
<ref 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:

n/a

Requirements:

Required element insecuri ty-rol e- assi gnnent .

Parent elements:

webl ogi c-ent erpri se-bean
security-rol e-assi gnnent

Deployment file:

webl ogi c-ej b-jar. xm

Function

Example

Ther ol e- name element identifies an application role name that the EJB provider
placed intheej b-j ar. xm deployment file. Subsequent pri nci pal - nane elements
in the stanza map WebL ogic Server principals to the specified r ol e- nane.

See “ security-role-assignment” on page 11-80.
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security-permission

Range of values: n/a (XML stanza)

Default value: n/a (XML stanza)

Requirements:

Parent elements: n‘a
Deployment file: webl ogi c-ej b-j ar. xmi
Function

Thesecurity- pern ssi on element specifies a security permission

Example

Thesecuri ty- perm ssi on Stanzacan contain one or more of the following
elements:

<security-perm ssion> </security-perm ssion>

11-78  Programming WebL ogic Enterprise JavaBeans



security-permission-spec

security-permission-spec

Range of values:

n/a (XML stanza)

Default value:

n/a (XML stanza)

Requirements:

n‘a

Parent elements:

security-permission

Deployment file:

webl ogi c-ej b-jar. xm

Function

Example

Thesecurity- perm ssi on element specifies asingle security permission based on
the Security policy file syntax.

Thesecurity-perm ssi on- spec stanzacan contain one or more of the following
elements:

<security-permn ssion>
<security-permn ssion-spec>grant </security-pern ssion-spec>

</ security-perm ssion>
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security-role-assignment

Range of values:

n/a (XML stanza)

Default value:

n/a (XML stanza)

Requirements:

Required element if ej b-j ar. xm defines application roles.

Parent elements:

n/ a

Deployment file:

webl ogi c-ej b-j ar. xmi

Function

Example

Thesecurity-rol e-assi gnment element maps application rolesin the
ej b-jar. xm fileto 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 >
<rol e- nane>Payr ol | Adm n</r ol e- nane>
<princi pal - name>Tanya</ pri nci pal - name>

<pri nci pal - name>syst enx/ pri nci pal - nane>

</security-rol e-assi gnment >

11-80  Programming WebL ogic Enterprise JavaBeans



stateful-session-cache

stateful-session-cache

Range of values:

n/a (XML stanza)

Default value:

n/a (XML stanza)

Requirements:

The st at ef ul - sessi on- cache stanzaisoptional, and is valid only for stateful
session EJBs.

Parent elements:

webl ogi c- ent erpri se- bean,
st at ef ul - sessi on-descri ptor

Deployment file:

webl ogi c-ej b-jar. xm

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.

® nax- beans-in-cache
m idle-tineout-seconds

m cache-type

See“EJB Lifecyclein WebLogic Server” on page 4-2 for ageneral discussion of the
caching services available in WebLogic Server.

Thefollowing example 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-tineout-seconds>

<read-ti meout - seconds>. .. <read-ti meout - seconds>
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</ st at ef ul - sessi on-cache>

stateful-session-clustering

Range of values: n/a (XML stanza)

Default value: n/a (XML stanza)

Requirements: Optional element. Valid only for stateful session EJBsin acluster.
Parent elements: webl ogi c-enterpri se-bean,

st at ef ul - sessi on-descri ptor

Deployment file: webl ogi c-ej b-j ar. xni

Function

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:

B honme-is-clusterable
® hone-1| oad-al gorithm
® hone-call -router-class-nane

m replication-type

Example

The following excerpt shows the structure of aenti t y- cl ust eri ng stanza:
<st at ef ul - sessi on-cl usteri ng>
<home-i s- cl ust er abl e>True</ hone-i s-cl ust er abl e>

<home- | oad- al gori t hnmer andonx/ hone- | oad- al gori t hnme

11-82  Programming WebL ogic Enterprise JavaBeans



stateful-session-descriptor

<homne-cal | -rout er - cl ass- nane>beanRout er </ honme-cal | -router-cl ass-n
ane>

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

</ st at ef ul - sessi on-cl ustering>

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.jar.
Parent elements: webl ogi c-ent erpri se-bean
Deployment file: webl ogi c-ej b-jar. xm
Function

Thest at ef ul - sessi on-descri pt or element specifies the following deployment
parameters that are applicable for stateful session EJBsin WebLogic Server:

m stateful -session-cache
B persistent-store-dir
m stateful -session-clustering

m allowconcurrent-calls

Example

The following example shows the structure of the st at ef ul - sessi on- descri pt or
stanza:
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<st at ef ul - sessi on-descri pt or >
<st at ef ul - sessi on-cache>. . . </ st at ef ul - sessi on-cache>
<persi stence>. .. </ persi stence>

<al | owconcurrent-calls>...</allowconcurrent-call s>

<persi stent-store-dir>/webl ogi c/ nyserver</persistent-store-dir>

<stat ef ul - sessi on-cl ustering>...</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:

na

Requirements:

Optional element. Valid only for stateless session EJBsin a cluster.

Parent elements:

webl ogi c-enterpri se-bean,
st at el ess- sessi on-descri pt or
statel ess-clustering

Deployment file:

webl ogi c-ej b-j ar. xmi

Function

Thest at el ess- bean-cal | -rout er - cl ass- name element specifies the name of a
custom class to use for routing bean method calls. This class must implement

webl ogi c. rm . extensi ons. Cal | Rout er () . 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.
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stateless-bean-is-clusterable

Example

See “ statel ess-clustering” on page 11-88.

stateless-bean-is-clusterable

Range of values:

True | Fal se

Default value:

True

Requirements:

Optional element. Valid only for stateless session EJBsin acluster.

Parent elements:

webl ogi c-ent erpri se-bean,
st at el ess- sessi on-descri pt or
statel ess-cl ustering

Deployment file:

webl ogi c-ej b-jar. xm

Function

Example

When st at el ess-bean-i s-cl ust er abl e iSTr ue, the EJB can be deployed from
multiple WebL ogic Serversin a cluster. Calls to the home stub are |oad-balanced
between the servers on which this bean is deployed, and if a server hosting the bean is
unreachable, the call automatically fails over to another server hosting the bean.

See “ statel ess-clustering” on page 11-88.
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stateless-bean-load-algorithm

Range of values:

round-robin | random | wei ght-based

Default value:

Vaueof webl ogi c. cl ust er. def aul t LoadAl gorithm

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

Deployment file:

webl ogi c-ej b-jar. xm

Function

Example

st at el ess- bean- | oad- al gor i t hmspecifiestheagorithm to usefor |oad 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 gor i 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.

See “ stateless-clustering” on page 11-88.

11-86  Programming WebL ogic Enterprise JavaBeans



stateless-bean-methods-are-idempotent

stateless-bean-methods-are-idempotent

Range of values:

True | Fal se

Default value:

Fal se

Requirements:

Optional 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
stat el ess-cl ustering

Deployment file:

webl ogi c-ej b-jar. xm

Function

Example

Set st at el ess- bean- net hods- ar e-i denpot ent to Tr ue only if thebeaniswritten
such that repeated calls to the same method with the same arguments has exactly the
same effect asasingle call. This allowsthe failover handler to retry afailed call
without knowing whether the call actually completed on the failed server. Setting this
property to Tr ue makesit possible for the bean stub to recover automatically from any
failure aslong as another server hosting the bean can be reached.

See “ statel ess-clustering” on page 11-88.
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stateless-clustering

Range of values: n/a (XML stanza)

Default value: n/a (XML stanza)

Requirements: Optional element. Valid only for stateless session EJBsin acluster.
Parent elements: webl ogi c-enterprise-bean,

st at el ess- sessi on-descri pt or

Deployment file: webl ogi c-ej b-j ar. xmi

Function

Thest at el ess- cl ust er i ng element specifies the following options that determine
how WebL ogic Server replicates stateless session EJB instancesin a cluster:

B statel ess-bean-is-clusterable
B statel ess-bean-1|oad-al gorithm
B statel ess-bean-call-router-class-nane

B st at el ess-bean- nmet hods- ar e- i denpot ent

Example

The following excerpt shows the structure of ast at el ess- cl ust eri ng stanza:

<statel ess-cl ustering>

<st at el ess-bean-i s-cl ust er abl e>True</ st at el ess-bean-i s-cl ust er abl
e>

<st at el ess- bean- | oad- al gorit hnerandonx/ st at el ess- bean-| oad- al gori
t hne
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stateless-session-descriptor

<st at el ess-bean-cal | -rout er-cl ass- nane>beanRout er </ st at el ess- bean
-cal |l -rout er-cl ass- nane>

<st at el ess- bean- et hods- ar e-i denpot ent >Tr ue</ st at el ess- bean- net ho
ds- ar e-i denpot ent >

</ statel ess-cl ustering>

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 inthe JAR file.

Parent elements: webl ogi c-enterpri se-bean
Deployment file: webl ogi c-ej b-jar. xm
Function

Thest at el ess- sessi on-descri pt or element defines deployment parameters,
such as caching, clustering, and persistence for stateless session EJBs in WebL ogic
Server.

Example

Thefollowing exampleshowsthe structure of thest at el ess- sessi on- descri pt or
Stanza:

<st at el ess-sessi on-descri ptor>
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<pool >. .. </ pool >
<statel ess-clustering>...</statel ess-cl ustering>

</ 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-enterpri se-bean

Deployment file: webl ogi c-ej b-jar. xni
Function

Thetransaction-descriptor element specifies options that define transaction
behavior in WebL ogic Server. Currently, this stanza includes only one element:
trans-tineout - seconds.

Example

The following example showsthe structure of thet r ansact i on- descri pt or stanza:
<transacti on-descri pt or>
<trans-ti meout - seconds>20</trans-ti meout - seconds>

<transacti on-descri pt or>
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transaction-isolation

transaction-isolation

Range of values:

n/a (XML stanza)

Default value:

n/a (XML stanza)

Requirements:

Optiona element.

Parent elements:

webl ogi c-enterprise-jar

Deployment file:

webl ogi c-ej b-jar. xm

Function

Example

Thetransaction-i sol at i on e ement defines method-level transaction isolation

settings for an EJB.

Thetransaction-i sol ati on stanza can contain the elements shown here:
<transaction-isol ati on>
<isol ation-|evel >Seri al i zabl e</i sol ati on-1evel >
<met hod>
<description>...</description>
<ej b- nanme>. . . </ ej b- nane>
<met hod-intf>...</method-intf>
<met hod- nane>. . . </ et hod- nane>
<met hod- par ans>. . . </ met hod- par ans>
</ met hod>

</transaction-isol ati on>
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transport-requirements

Range of values: n/ a
Default value: n/ a
Requirements: n‘a

Parent elements:

webl ogi c- ent er pri se-bean,
iiop-security-descriptor

Deployment file:

webl ogi c-ej b-j ar. xmi

Function

Example

Thetransport-requirements element provides the transport requirements for the
EJB.

Thetransport-requirenent s stanza can contain the el ements shown here
<iiop-security-descriptor>
<transport-requirenent s>
<confidentiality>supported</confidentiality>
<integrity>supported</integrity>
<client-cert-authorization>suppoted
</client-cert-authentication>
</transport-requirenments>

</iiop-security-description>
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trans-timeout-seconds

trans-timeout-seconds

Range of values:

0 to max

Default value:

30

Requirements:

Optional element. Valid for any type of EJB.

Parent elements:

webl ogi c- ent erpri se- bean,
transacti on-descri ptor

Deployment file:

webl ogi c-ej b-jar. xm

Function

Example

Thet rans-ti meout - seconds e ement 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 11-90.
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type-identifier

Range of values:

Valid string

Default value:

n‘a

Requirements:

Required only for entity EJBs that use contai ner-managed persistence services.

Parent elements:

webl ogi c- ent er pri se-bean,
entity-descriptor,
persi stence
persi stence-type
and
webl ogi c- ent er pri se-bean,
entity-descriptor,
persi stence
persi stence-use

Deployment file:

webl ogi c-ej b-j ar. xmi

Function

Example

Thetype-identifier element containstext that identifies an entity EJB persistence
type. WebL ogic Server RDBM S-based persistence uses the identifier,

Wbl ogi c_CMP_RDBME. If you use adifferent persistence vendor, consult the vendor’ s
documentation for information on the correct t ype-i dentifier.

See “persistence-type” on page 11-63 for an example that shows the complete
persi st ence-t ype definition for WebL ogic Server RDBM S-based persi stence.
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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

Deployment file:

webl ogi c-ej b-jar. xm

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's location 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- cnp-rdbms-j ar. xml to store persistence datafor abean. Thisfileis
stored in the META- | NF subdirectory of the JAR file.

See “persistence-type” on page 11-63 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

Range of values:

Valid string

Default value:

n‘a

Requirements:

Required only for entity EJBs that use contai ner-managed persistence services.

Parent elements:

webl ogi c- ent er pri se-bean,
entity-descriptor,
persi stence
persi stence-type
and
webl ogi c- ent er pri se-bean,
entity-descriptor,
persi stence
persi stence-use

Deployment file:

webl ogi c-ej b-j ar. xmi

Function

Thet ype- ver si on element identifies the version of the specified persistence type.

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 CVP Persistence Type for your bean: No installed
Persi stence Type matches the signature of (identifier

‘Wbl ogi c_CMP_RDBMS', version ‘version_nunber’).
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weblogic-ejb-jar

Example

weblogic-ejb-jar

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.

Range of values: N/A
Default value: N/A
Requirements: N/A
Parent elements: N/A

Deployment file:

webl ogi c-ej b-jar. xm

Function

webl ogi c- e] b-j ar istheroot element of the weblogic component of the EJB
deployment descriptor.
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weblogic-enterprise-bean

Range of values:

Default value:

Requirements:

Parent elements: webl ogi c-ej b-j ar
Deployment file: webl ogi c-ej b-jar. xm
Function

Thewebl ogi c- ent er pri se- bean element contains the deployment information for
abean that isavailablein WebL ogic Server.
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CHAPTER

12 The
weblogic-cmp-rdbms-
jar.xml Deployment
Descriptor

The following sections describe the EJB 2.0 deployment descriptor elementsfound in
thewebl 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-rdbms-j ar. xm filethat ispart of your EJB deployment.

The following sections provide a compl ete reference of the WebL ogic-specific XML
including the DOCTY PE header information. Use these deployment descriptor
elements to specify container-managed-persistence (CMP).

For information on the EJB 1.1 deployment descriptor elements see Chapter 13,
“Important Information for EJB 1.1 Users.”

m  EJB Deployment Descriptors
m DOCTY PE Header Information
m 2.0 weblogic-cmp-rdbms-jar.xml Deployment Descriptor File Structure

m 2.0 weblogic-cmp-rdoms-jar.xml Deployment Descriptor Elements
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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

m webl ogi c-ej b-jar. xnl

®  webl ogi c-cnp-rdbms-jar. 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-j ar. xm fileisbased on the deployment descriptors found in Sun
Microsystems'sej b. j ar. xm file. The other two XML files are weblogic-specific
files that are based on the deployment descriptors found inwebl ogi c- ej b-j ar. xm
and webl ogi c- cnp-rdbms-j ar. xm .

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-rdbns-j ar. xm filesare asfollows.

XML File PUBLIC Element String
webl ogi c- cnp-r dbirs ‘-// BEA Systems, Inc.//DTD WbLogic 8.1.0 EJB RDBM5
-jar.xm Per si st ence/ / EN

“http://ww. bea. conif servers/w s810/ dt d/ webl ogi c-rdbns
20- persi stence-810. dt d*
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DOCTYPE Header Information

XML File PUBLIC Element String
webl ogi c- cnp-rdbns ‘-/] BEA Systemns, Inc.//DTD WbLogic 7.0.0 EIJB RDBVS
-jar.xm Per si stence/ / EN
“http://ww. bea. conml servers/w s700/ dt d/ webl ogi c-r dbns
20- per si st ence- 700. dt d’
webl ogi c- cnp-rdbns ‘-// BEA Systens, Inc.//DTD WbLogic 6.0.0 EJB RDBMS
-jar.xm Per si stence/ / EN
“http://ww. bea. conl servers/w s600/ dt d/ webl ogi c-r dbns
20- per si st ence- 600. dt d’
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. comj 2ee/dtds/ejb-jar_1_1.dtd’

SAXExcepti on:

For example, the entire DOCTYPE header for awebl ogi c- cnp-r dbns-j ar. xm fileis
asfollows:

<! DOCTYPE webl ogi c-cnp-rdbns-jar PUBLIC

'-//BEA Systens, Inc.//DTD WbLogic 8.1.0 EJB RDBMS

Per si stence/ / EN

"http://ww. bea. conf servers/w s810/ dt d/ webl ogi c-rdbns20- per si sten

ce-810.dtd ' >

XML fileswith incorrect header information may yield error messages similar to the
following, when used with atool that parsesthe XML (such asappc):

Thi s docunment may not have the identifier ‘identifier_nange’

i denti fier_name generally includes theinvalid text from the PUBLI C element.
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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
ignore the DTDs embedded within the DOCTYPE header of XML deployment files, and
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 files and
view them with atext editor.

weblogic-cmp-rdbms-jar.xml

ejb-jar.xml

Thefollowing links provide the public locationsfor webl ogi c- cnp- r dbons-j ar . xm
DTDs, by version number.

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  For webl ogi c-cnp-rdbns-jar. xm 8.1DTD:

http://ww. bea. com servers/w s810/ dt d/ webl ogi c-r dbns20-
persi stence-810.dtd

m  For webl ogi c-cnp-rdbns-jar. xm 7.0DTD:

http://ww. bea. com servers/w s700/ dt d/ webl ogi c-r dbns-
persi stence-700. dtd

m  For webl ogi c-cnp-rdbns-jar. xm 6.0DTD:

http://ww. bea. com servers/w s600/ dt d/ webl ogi c-r dbns-
persi st ence-600. dtd

Thefollowing links providethe publiclocationsfor theej b-j ar . xm DTDsused with
WebL ogic Server:

m Forejb-jar.xm 2.0DTD:
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2.0 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. xnl 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 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. xn 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
elementsusedin ej b-j ar. dt d.

Note: Refer to the appropriate JavaSoft EJB specification for a description of the
ej b-jar.xm deployment descriptors.

2.0 weblogic-cmp-rdbms-jar.xml
Deployment Descriptor File Structure

Thewebl ogi c- cnp-rdbns-jar. xn file defines deployment descriptors for aentity
EJBs that uses WebL ogic Server RDBM S-based persistence services. The EJB
container usesaversion of webl ogi c- cnp-r dbns-j ar. xnl that isdifferent fromthe
XML shipped with WebL ogic Server Version 6.x.

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 8.1. 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 8.1 webl ogi c- cnp-r dbns-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- nane

dat a- sour ce- nane
t abl e- map
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field-group

rel ati onshi p-cachi ng

webl ogi c- query

del ay- dat abase-insert-until
automati c- key- generation
check- exi st's- on- et hod

webl ogi c-rdbns-rel ati on
rel ati on- nane
t abl e- nanme
webl ogi c-rel ati onshi p-role
creat e-def aul t - dbns-t abl es
val i dat e- db- schema-wi th
dat abase-t ype

2.0 weblogic-cmp-rdbms-jar.xml
Deployment Descriptor Elements

m  “automatic-key-generation” on page 12-9
m “caching-element” on page 12-10

m “caching-name” on page 12-11

m  “check-exists-on-method” on page 12-12
m “cmp-field” on page 12-13

m “cmr-field” on page 12-14

m  “column-map” on page 12-15

m “create-default-doms-tables’ on page 12-16
m  “database-type’ on page 12-17

m ‘“data-source-name”’ on page 12-18

m “db-cascade-delete” on page 12-19

= “dbms-column” on page 12-20
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2.0 weblogic-cmp-rdbms-jar.xml Deployment Descriptor Elements

“dbms-column-type” on page 12-21
“description” on page 12-22

“del ay-database-insert-until” on page 12-23
“glb-name” on page 12-24
“enable-batch-operations’ on page 12-25
“enable-tuned-updates’ on page 12-26
“field-group” on page 12-27

“field-map” on page 12-28
“foreign-key-column” on page 12-29
“foreign-key-table” on page 12-30
“generator-name” on page 12-31
“generator-type” on page 12-32
“group-name” on page 12-33
“include-updates’ on page 12-34
“key-cache-size” on page 12-35
“key-column” on page 12-36
“max-elements’ on page 12-37
“method-name’ on page 12-38
“method-param” on page 12-39
“method-params’ on page 12-40
“optimistic-column” on page 12-41
“order-database-operations’ on page 12-42
“primary-key-table” on page 12-43
“query-method” on page 12-44

“relation-name” on page 12-45
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“relationship-caching” on page 12-46

m  “relationship-role-map” on page 12-47

m “relationship-role-name” on page 12-48
m  “sgl-select-distinct” on page 12-49

m  “table-map” on page 12-50

m “table-name’ on page 12-52

m  “use-select-for-update” on page 12-53

m “validate-db-schema-with” on page 12-54
m  “verify-columns’ on page 12-55

m  “weblogic-gl” on page 12-56

m  “weblogic-query” on page 12-57

m  “weblogic-rdbms-bean” on page 12-58

m  “weblogic-rdbms-jar” on page 12-59

m  “weblogic-rdbms-relation” on page 12-60

“weblogic-relationship-role” on page 12-61
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automatic-key-generation

automatic-key-generation

Range of values: n/a
Default value: na
Requirements: Optional.

Parent elements:

webl ogi c-rdbns- bean

Deployment file:

webl ogi c-cnp-rdbns-j ar. xm

Function

Example

Theaut 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 onati c- key- gener ati on>
<gener at or-type>Or acl e</ generat or-type>
<gener at or - nane>t est _sequence</ gener at or - nanme>
<key- cache- si ze>10</ key- cache- si ze>

</ automati c- key- generati on>

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

<automati c- key- generati on>
<gener at or - t ype>NanedSequenceTabl e</ gener at or -t ype>
<gener at or - nanme>MyY_SEQUENCE_TABLE_NAME</ gener at or - nane>
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<key-cache- si ze>100</ key- cache- si ze>
</ aut omati c- key-generati on>

caching-element

Range of values: n/a
Default value: n/a
Requirements: n‘a

Parent elements:

webl ogi c-rdbns-j ar
webl ogi c- r dbns- bean
rel ationshi p-cachi ng

Deployment file:

webl ogi c- cnp-rdbns-j ar. xm

Function

Example

The cachi ng- el enent descriptor specifies the container-managed relationship
(cnr-fi el d) for the related bean, and the gr oup- name in the related bean. If

gr oup- nane is not specified, the default gr oup- name (load all fields) is used. For
more information about gr oup- nane, see “group-name” on page 12-33.

For more information about relationship caching, see “Relationship Caching with
Entity Beans’ on page 6-4.

See “relationship-caching” on page 12-46:
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caching-name

caching-name

Range of values: Valid name
Default value: na
Requirements: n/a

Parent elements:

webl ogi c-rdbms-j ar
webl ogi c-r dbns- bean
rel ati onshi p-caching

Deployment file:

webl ogi c- cnp-rdbns-j ar. xm

Function

Example

The cachi ng- name element specifies the name of arelationship cache. For more
information about rel ationship caching, see “ Relationship Caching with Entity Beans”
on page 6-4.

See “relationship-caching” on page 12-46:
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check-exists-on-method

Range of values:

True | Fal se

Default value:

True

Requirements:

Parent elements:

webl ogi c-r dbns- bean

Deployment file:

webl ogi c- cnp-rdbms-j ar. xnl

Function

Example

The check- exi st s- on net hod element specifies that WebL ogic Server notify the
application that a business method isinvoked on a CMP entity bean that has been
removed if thevalueis set to “ True.”

By default, WebLogic RDBMS CMP only checksthat an entity bean actually existsin
the underlying database when it needs to read or write datato the RDBMS. This
provides most applicationswith higher performance and asufficient level of checking.
For example, when the value of acmp-field is passed to an application for a bean that
has been removed, it throws a NoSuchbj ect Except i on or

NoSuchQbj ect Local Except i on error immediately while an

The following example specifies that WebL ogic Server notify the application that a
business method is invoked on a CMP entity bean that has been removed.

<check- exi st s- on- net hod>Tr ue</ check- exi st s- on- net hod>
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cmp-field

cmp-field

Range of values: Valid name
Default value: na
Requirements: Field is case sensitive and must match the name of the field in the bean and must also

haveacnp-entry 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-j ar. xmi
Function

This name specifies the mapped field in the bean instance which should be popul ated
with information from the database.

Example

See “field-map” on page 12-28.
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cmr-field

Range of values: Valid name
Default value: n/a
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- crp-rdbms-j ar. xnl
Function

Thecnr-fi el d element specifies the name of a container-managed relationship field
(cmr-field.)

Example

The XML stanza can contain the elements shown here:
<webl ogi c-rdbns-j ar >
<webl ogi c-rdbns-rel ati on>
<fi el d- gr oup>enpl oyee</fi el d- gr oup>

<cnp-fiel d>enpl oyee stock
pur chases</cnp-fiel d>

<cnr-field>stock options</cnr-field>
</ webl ogi c-rdbms-rel ati on>

</weblogic-rdbms-jar>
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column-map

Range of values:

n/a

Default value:

n/a

Requirements:

The key- col unm element is not specified, if thef or ei gn- key- col umm referstoa
remote bean.

Parent elements:

webl ogi c-rdbns- 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 tablein 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.

The XML stanza can contain the e ements shown here:

<webl ogi c-rdbns-j ar >
<webl ogi c-r dbns- bean>
<col umm- map

<f or ei gn- key- col um>account -i d</ f or ei gn- key- col urm>

<key- col um>i d</ key- col um>
</ col um- map>

</ webl ogi c- r dbns- bean>
</ webl ogi c-rdbns-j ar >
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create-default-dbms-tables

Range of values:

True | False | DropAndCreate | DropAndCreateAlways | CreateOrAlterTable

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 amore precise schema definition.

Parent elements:

webl ogi c-rdbns-j ar

Deployment file:

webl ogi c- cnp-rdbns-j ar. xm

Function

Thecr eat e- def aul t - dbns-t abl e element serves two functions:

It turns on or off afeature that automatically creates a default table based on the
descriptions in the deployment files and the bean class. When set to Fal se, this
feature isturned off and table will not automatically be generated. When set to
Tr ue, thisfeatureis turned on and the table is automatically created. If TABLE
CREATI ONfails, aTabl e Not Found error isthrown and the table must be
created by hand.

It determines whether and how the EJB container drops and recreates tables
whose underlying schema has changed:

e When set to Dr opAndCr eat e, the container drops and creates the table during
deployment if columns have changed and table datais not saved.

e When set to Dr opAndCr eat eAl ways, the container drops and creates the
table during deployment whether or not columns have changed and datais
not saved.

e When setto Creat eOr Al t er Tabl e, the container createsthe tableif it does
not yet exist. If the table does exist, the container aters the table schema
Table datais saved.
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database-type

Warning: Do nhot choosethisoption if anew column is specified asaprimary
key or if acolumn with null valuesis specified as the new primary
key column.

Example

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>

database-type

Range of values: DB2| Informix| Oracle] SQL Server| Sybase] POINTBASE.
Default value: NA
Requirements: NA.
Parent elements: webl ogi c-rdbns-j ar
Deployment file: webl ogi c- cnp-rdbns-j ar. xmi
Function

Thedat abase-t ype element specifies the database used as the underlying doms.

Example

The following example specifies the underlying doms.

<dat abase- t ype>PO NTBASE</ dat abase-t ype>
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data-source-name

Range of values: Valid name of the data source used for all 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. For more information on datasources, see Programming WebL ogic JDBC.
Parent elements: weblogic-rdbms-bean
Deployment file: webl ogi c- cnp-rdbms-j ar. xnl
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 12-52.

12-18 Programming WebL ogic Enterprise JavaBeans


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

db-cascade-delete

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-rdbns- bean
webl ogi c-rel ati onship-role

Deployment file:

webl ogi c-cnp-rdbns-j ar. xmi

Function

Example

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.

See “ Cascade Delete Method” on page 5-31.
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dbms-column

Range of values: Valid name
Default value: n/a
Requirements: dbns- col umm is case maintaining, although not all database are case sensitive.
Parent elements: webl ogi c- r dbns- bean
field-mp
Deployment file: webl ogi c- cnp-rdbms-j ar. xnl
Function

The name of the database column to which the field should be mapped.

Example

See “field-map” on page 12-28.
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dbms-column-type

dbms-column-type

Range of values: Valid name

Default value: n/a

Requirements:

Parent elements: webl ogi c-r dbns- bean
field-nmap
Deployment file: webl ogi c-cnp-rdbns-j ar. xmi
Function

Thedbms- col um-t ype element mapsthe current field toaBlob or Clobinan Oracle
database or aLongString or SybaseBinary in a Sybase database. This element can be
one of the following:

m OracleBlob
m OracleCLob
m LongString
m  SybaseBinary

Example

<fi el d- map>
<cnp-fi el d>phot o</ cnp-fiel d>
<dbns- col um>PI CTURE</ dbms- col urm>
<dbms_col um-t ype>Or acl eBl ob</ dbns- col um-type>

</field-mp>
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description

Range of values: na
Default value: n/a
Requirements: n‘a
Parent elements: webl ogi c-rdbns-j ar

webl ogi c- r dbns- bean

webl ogi c- query

Deployment file: webl ogi c- cnp-rdbns-j ar. xm
Function

Thedescri pti on element is used to provide text that describes the parent element.

Example

The following example specifiesthe descri pti on element.

<dscri ption>Contains a description of parent el enent</description>
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delay-database-insert-until

Range of values:

ejbCreate | ejbPostCreate | commit

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 be set to anon-null valuein ej bPost Cr eat e beforethe beanis
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-rdbns-j ar. xm

Function

Example

Thedel ay- dat abase-i nsert-unt il 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 has not 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-rdbms-j ar. xnl
Function

The namethat specifies an EJB as defined in the ejb-cmp-rdbms.xml. This name must
match the ej b- name of acmp entity bean contained intheej b-j ar. xm .

Example

See “table-name” on page 12-52.
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enable-batch-operations

Range of values: True | Fal se

Default value: True

Requirements: n/a

Parent elements: webl ogi c-r dbns- bean

Deployment file: webl ogi c-cnp-rdbns-j ar. xm
Function

This element allows or disallows the EJB container to perform batch operations,
including batch inserts, batch updates and batch del etes.

If thiselement is set to Tr ue, the EJB delays database operationsin a transaction until
commit time.

Example

The following XML sample demonstrates use of the enabl e- bat ch- oper at i ons
element:

<enabl e- bat ch- oper ati ons>Tr ue</ enabl e- bat ch- oper ati ons>
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enable-tuned-updates

Range of values:

True/ Fal se

Default value:

True

Requirements:

Parent elements:

webl ogi c-r dbns- bean

Deployment file:

webl ogi c- cnp-rdbms-j ar. xnl

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 theenabl 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 findersand rel ationshipsthat have no group
specified.

Requirements:

The default group contains al of abean’s cmp-fields, but none of its cmr-fields.

Parent elements:

webl ogi c-rdbrs-rel ati on

Deployment file:

webl ogi c-cnp-rdbns-j ar. xmi

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 XM stanza can contain the elements shown here:

<webl ogi c- rdbns- bean>
<ej b- name>XXXBean</ ej b- nanme>
<fiel d- group>
<gr oup- name>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-rdbms-j ar. xnl
Function

The name of the mapped field for a particular column in a database that corresponds
to acmp field in the bean instance.

Example

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>accountld</cmp-fiel d>
<dbns- col um>i d</ dbns- 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>

<fi el 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-rdbns- bean>
</ webl ogi c-rdbms-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. xmi

Function

Thef or ei gn- key- col uim element represents a column of aforeign key in the
database.

Example

See “column-map” on page 12-15.
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foreign-key-table

Range of values: Valid name

Default value: n/a

Requirements: n‘a

Parent elements: webl ogi c-rdbns-j ar

webl ogi c-rdbns-rel ation
webl ogi c-rel ati onshi p-rol e
rel ati onshi p-rol e-map

Deployment file: webl ogi c- cnp-rdbms-j ar. xnl

Function

Thef or ei gn- key-t abl e element specifies the name of a DBMS table that contains
aforeign key.

Example

See “relationship-role-map” on page 12-47.
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generator-name

Range of values: n/a
Default value: n/a
Requirements: Optional.
Parent elements: webl ogi c-r dbns- bean
aut onati c- key-generation
Deployment file: webl ogi c-cnp-rdbns-j ar. xmi
Function

The gener at or - name element is used to specify the name of the generator.
For example;

m If thegenerator-type elementisOr acl e, then the gener at or - nane element
would be the name of the ORACLE_SEQUENCE to be used.

m If thegenerat or-t ype element isNanedSequenceTabl e, then the
gener at or - nane element would be the name of the SEQUENCE_TABLE to be
used.

Example

See “automatic-key-generation” on page 12-9.
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generator-type

Range of values: n/a
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-rdbms-j ar. xnl
Function
The generator-type element specifies the key generation method to use. The options
include:
B Oacle
m  SQ.Server

® NanmedSequenceTabl e

Example

See “ automatic-key-generation” on page 12-9.
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group-name

Range of values: Valid name
Default value: na
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-j ar. xm

Function

Example

The gr oup- nanme element specifies the name of afield group.

The XM stanza can contain the elements shown here:
<webl ogi c-rdbns-j ar >
<webl ogi c-rdbns-rel ati on>
<fi el d- gr oup>enpl oyee</fi el d- gr oup>

<cnp-fi el d>enpl oyee stock
pur chases</cnp-fiel d>

<cnr-field>stock options</cnr-field>

<gr oup- nane>f i nanci al
dat a</ gr oup- name>
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include

</ webl ogi c-rdbns-rel ati on>

</ webl ogi c-rdbns-j ar >

-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- cnp-rdbns-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 this element is set to Tr ue, the container
will flush al changes made by the current transaction to disk before executing the

query.

Thedefault valueisFal se for beansthat use optimistic concurrency. Thedefault value
isTrue for beans that use other concurrency types, such as database, or exclusive.

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-j ar. xmi
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 12-9.
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key-column

Range of values: Valid name

Default value: n/a

Requirements: Must correspond to a column of a primary key.
Parent elements: webl ogi c- r dbns- bean

col um- map

Deployment file: webl ogi c- cnp-rdbms-j ar. xnl

Function

Thekey- col uim element represents a column of a primary key in the database.

Example

See “column-map” on page 12-15.
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max-elements

Range of values: n/a
Default value: n/a
Requirements: n/a
Parent elements: weblogic-rdbms-bean
weblogic-query
Deployment file: webl ogi c- cnp-rdbns-j ar. xmi
Function

max- el enent s specifiesthe maximum number of elementsthat should be returned by
amulti-valued query. This element is similar to the maxRows featurein JDBC.

Example

The XML stanza can contain the elements shown here:
<max- el enent s>100</ nax- el enent s>

<! ELEMENT nax- el ement ( PCDATA) >
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method-name

Range of values: n/a
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-rdbms-j ar. xnl
Function

The et hod- name element specifies the name of afinder or ej bSel ect method.

Example

See “weblogic-query” on page 12-57.
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method-param

Range of values: Valid name

Default value: n/a

Requirements: n/a

Parent elements: webl ogi c-r dbns- bean

nmet hod- par ans

Deployment file: webl ogi c- cnp-rdbns-j ar. xmi

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»

Programming WebL ogic Enterprise JavaBeans  12-39



12 The weblogic-cmp-rdbms- jar.xml Deployment Descriptor

method-params

Range of values: list of valid names
Default value: n/a

Requirements: n‘a

Parent elements: webl ogi c- r dbns- bean

query- et hod

Deployment file: webl ogi c- cnp-rdbms-j ar. xnl

Function

The et hod- par ams €lement contains an ordered list of the fully-qualified Javatype
names of the method parameters.

Example

See “weblogic-query” on page 12-57.
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optimistic-column

Range of values:

n‘a

Default value:

n/a

Requirements:

Although not all databases are case sensitive, this element is case maintaining.

Parent elements:

webl ogi c-rdbns- bean
t abl e- map

Deployment file:

webl ogi c- cnp-rdbns-j ar. xm

Function

Example

Theopt i m sti c- col utm element denotes a database column that contains aversion
or timestamp value used to implement optimistic concurrency. For more information
on optimistic concurrency, see “Optimistic Concurrency Strategy” on page 5-38.

The following sample XML shows the use of the opt i mi sti c- col unm element.

<optim stic-col uMm>ROW VERSI ON</ opti m sti c-col utm>
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order-database-operations

Range of values:

True | False

Default value:

True

Requirements:

Parent elements:

webl ogi c-r dbns- bean

Deployment file:

webl ogi c- cnp-rdbms-j ar. xnl

Function

Example

Determines whether the EJB container delays all database operations in a transaction
until commit time, automatically sorts the database dependency between the
operations, and sends these operations to the database in such away to avoid any
database constraint errors.

If enable-batch-operations is set to Tr ue, the container automatically sets
or der - dat abase- oper ati ons t0o Tr ue.

The following sample XML demonstrates the use of the
or der - dat abase- oper at i ons € ement.

<or der - dat abase- oper ati ons>Tr ue</ or der - dat abase- oper ati ons>
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primary-key-table

Range of values:

n‘a

Default value:

n/a

Requirements:

Although not all databases are case sensitive, this element is case maintaining.

Parent elements:

webl ogi c-rdbms-j ar
webl ogi c-rdbns-rel ati on
webl ogi c-rel ati onshi p-role
rel ati onshi p-rol e- map

Deployment file:

webl ogi c- cnp-rdbns-j ar. xm

Function

Example

Thepri mary- key-t abl e element specifies the name of a DBMS table that contains
aprimary key. For more information about primary keys, see “Using Primary Keys’
on page 5-4.

In the following XML stanza The bean on the pri mar y- key side of a one-to-one
relationship, called Pk_bean is mapped to multiple tables, but the bean on the

f or ei gn- key side of the relationship, called Fk_Bean is mapped to one table, called
Fk_BeanTabl e. The foreign-key columns are named Fk_col urm_1 and

Fk_col um_2.

The following sample XML shows the use of the pri mar y- key- t abl e element.

<rel ati onshi p-rol e- map

<pri mary-key-tabl e- >Pk_BeanTabl e_1</ pri mary- key-t abl e>
<col um- map>

<f or ei gn- key- col um>Fk_col um_1</f or ei gn- key- col urm>
<key- col um>Pk_t abl el_pkCol um_1</ key- col urm>
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</column-map>

<column-map>
<foreign-key-column>Fk_column_2</foreign-key-column>
<key-column>Pk_tablel pkColumn_2</key-column>
</column-map>

</relationship-role-map>

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-rdbms-j ar. xml
Function
The quer y- met hod element specifies the method that is associated with a
webl ogi c- query. It also uses the same format astheej b-j ar. xm descriptor.
Example

See “weblogic-query” on page 12-57.
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relation-name

Range of values:

Valid name

Default value:

n/a

Requirements:

Must match the ej b- r el at i on- nane of an gjb-relation in the associated

ej b-jar. xm deployment descriptor file. The gjb-relation-nameis optional, but is
required for each relationship defined in the associated ej b-j ar . xnl deployment
descriptor file

Parent elements:

webl ogi c-rdbns-rel ati on

Deployment file:

webl ogi c- cnp-rdbns-j ar. xm

Function

Example

Ther el ati on- name element specifies the name of arelation.

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 der s</ rel ati on- name>
<t abl e- name>st ocks</ t abl e- nane>
</ webl ogi c-rdbmrs-rel ati on>

</ webl ogi c-rdbms-j ar >
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relationship-caching

Range of values: n/a
Default value: n/a
Requirements: n‘a
Parent elements: webl ogi c-rdbns-j ar
webl ogi c- r dbns- bean
Deployment file: webl ogi c- cnp-rdbms-j ar. xnl
Function

Therel ati on-cachi ng element specifies relationship caching. For more
information about relationship caching, see “ Relationship Caching with Entity Beans”
on page 6-4.

Example

The XML stanza can contain the € ements shown here:

<rel ati onshi p- cachi ng>
<cachi ng- nanme>cacheMor eBeans</ cachi ng- name>
<cachi ng- el ement >
<cnr-field>accounts<</cnr-field>
<gr oup- nanme>acct _gr oup</ gr oup- nane>
<cachi ng- el ement >
<cnr-fiel d>address</cnr-field>
<gr oup- nane>addr _gr oup</ gr oup- nane>
</ cachi ng- el ement >
</ cachi ng- el ement >

<cachi ng- el ement >

<cnr-fiel d>phone</cnr-fiel d>
<gr oup- nane>phone_gr oup</ gr oup- nane>
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</ cachi ng- el enent >
</rel ati onshi p- cachi ng>

relationship-role-map

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-rdbrs-rel ati on
webl ogi c-rel ati onshi p-role

Deployment file:

webl ogi c-cnp-rdbns-j ar. xmi

Function

Example

Ther el ati onshi p-r ol e- map element specifies foreign-key-column to key-column
mapping for beans involved in arelationship.

The XML stanza can contain the e ements shown here:

<rel ati onshi p-rol e-map

<f orei gn- key-t abl e- >Fk_BeanTabl e_2</f or ei gn- key-t abl e>

<col umm- map>
<f or ei gn- key- col um>Fk_col um_1</ f or ei gn- key- col uim>
<key- col um>Pk_t abl e_pkCol um_1</ key- col urm>

</ col um- map>

<col um- map>
<f or ei gn- key- col um>Fk_col um_2</ f or ei gn- key- col uim>
<key- col um>Pk_t abl e_pkCol umm_2</ key- col utm>

Programming WebL ogic Enterprise JavaBeans  12-47



12 The weblogic-cmp-rdbms- jar.xml Deployment Descriptor

</ col um- map>
</rel ati onshi p-rol e- map>

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 ation
webl ogi c-rel ati onshi p-rol e

Deployment file: webl ogi c- crp-rdbms-j ar. xml

Function

Ther el ati onshi p-rol e- name element specifies the name of arelationship role.
The bean on the foreign-key side of the a one-to-one relationship called Fk_Bean, as
shown in the following XML stanza, is mapped to multiple tables. The table that has
the foreign-key columns must be specified inthef or ei gn- key-t abl e element. See
“foreign-key-table” on page 12-30.

Example

The XML stanza can contain the elements shown here:
<webl ogi c-rdbms-j ar >
<webl ogi c-rdbns-rel ati on>

<webl ogi c-rel ati onshi p-rol e>st ockhol der </ webl ogi c-
rel ationshi p-rol e>
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<rel ati onshi p-rol e- nane>st ockhol ders</rel ati onshi p- rol e-nane>
</ webl ogi c-rdbns-rel ati on>

</ webl ogi c-rdbms-j ar >

sql-select-distinct

Note: Thiselementisdeprecated. To achievethe samefunctionality, usethe SELECT
DI STI NCT clause directly in finder queries.See“Using SELECT DISTINCT”

on page 5-15.
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-i sol ati on elementsettothei sol ati on-1 evel subeementwith
avalue of TRANSACTI ON_READ_COWM TED_FOR_UPDATE Y ou specify the
transaction-i sol ati on elementinthewebl ogi c-¢ej b-j ar. xn file.

Parent elements: webl ogi c- query
Deployment file: webl ogi c- cnp-rdbns-j ar. xmi
Function

Thesqgl - sel ect - di stinct element controls whether the generated SQL SELECT
statement will contain aa DISTINCT qualifier. Using the DISTINCT qualifier caused
the database to return unigque rows.
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Example

The XML example contains the element shown here;

<sql - sel ect - di stinct >True</ sql - sel ect - di st inct>

table-map

Range of values:

na

Default value:

n‘a

Requirements:

Eacht abl e- map el enment must contain amapping for the bean’s primary key fields.

Parent elements:

webl ogi c-r dbns- bean

Deployment file:

webl ogi c- crp-rdbms-j ar. xnl

Function

Thet abl e- map €lement specifiesamapping between the cmp-fields of abean and the
columns of atablefor all of thecnp- fi el ds mapped to that table. If you map aCMP
beanto n DBMS tables, then you must specify n t abl e- map elements for the bean,
one for eachn DBMStable.

When you map a CMP bean to multiple tables, each table contains arow that mapsto
aparticular bean instance. Consequently, all tableswill contain the same number of
rowsat any point intime. In addition, each table contai nsthe same set of homogeneous
primary key values. Therefore, each table must have the same number of primary key
columns and corresponding primary key columnsin different tables must have the
same type, although they may have different names.

Each table-map element must specify a mapping from the primary key column(s) for
aparticular table to the primary key field(s) of the bean. Y ou can only map
non-primary key fields to asingle table.

12-50  Programming WebL ogic Enterprise JavaBeans



table-map

Example

The XML stanza can contain the elements shown here:

<t abl e- map>
<t abl e- nne>Dept Tabl e</t abl e- nane>

<fi el d- map>

<cnp-fiel d>dept | dl</cnp-field>

<dbms- col um>t 1_dept | d1_col um</ dbns- col umm>
</field-mp>
<fi el d- map>

<cnp-fiel d>dept | d2</cnp-fiel d>

<dbns- col um>t 1_dept | d2_col um</ dbns- col utm>
</field-map>
<fi el d- map>

<cnp-fiel d>l ocation</cnp-field>

<dbms- col um>| ocat i on_col um</ dbns- col um>
</field-mp>

<cnp-fi el d>budget </ cnp-fi el d>

<dbms- col um>budget </ dbns- col unm>
</field-map>
<fiel dmap

</ t abl e- map>
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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- nanme must be set in al cases.

Parent elements:

webl ogi c-r dbns- bean
webl ogi c-rdbns-rel ation

Deployment file:

webl ogi c- cnp-rdbns-j ar. xm

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.

The XML stanza can contain the elements shown here:
<webl ogi c-rdbns. j ar >
<webl ogi c-rdbns- bean>

<ej b- name>cont ai ner Managed</ ej b- nane>

<dat a- sour ce- nane>exanpl es- dat aSour ce- denoPool </ dat a- sour ce- nane>

<t abl e- name>ej bAccount s</t abl e- nane>

</ webl ogi c-rdbns- bean>

</ webl ogi c-rdbns-j ar >
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use-select-for-update

Range of values: True | False

Default value: False

Requirements: n/ a

Parent elements: webl ogi c-r dbns- bean

Deployment file: webl ogi c-cnp-rdbns-j ar. xm
Function

Enforces pessimistic concurrency on aper-bean basis. Specifying Tr ue causes SELECT
FOR UPDATE to be used whenever the bean is loaded from the database. Thisis

different from the transaction isolation level of

Transact i onReadConmi t t edFor Updat e in that thisis set at the bean level rather

than the transaction level.

Example

The XML stanza can contain the elements shown here:
<webl ogi c-rdbns. jar>
<webl ogi c- r dbns- bean>
<ej b- nanme>cont ai ner Managed</ ej b- nane>
<use-sel ect - f or-updat e>Tr ue</ use- sel ect - f or - updat e>
</ webl ogi c-rdbns- bean>

</ webl ogi c-rdbns-j ar >
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validate-db-schema-with

Range of values:

Met aData | Tabl eQuery

Default value:

Tabl eQuery

Requirements:

n/ a

Parent elements:

webl ogi c-rdbns-j ar

Deployment file:

webl ogi c- cnp-rdbms-j ar. xnl

Function

Example

Theval i dat e- db- schenma- wi t h element specifies that container-managed
persistence checks that beans have been mapped to avalid database schema during
deployment.

If you specify Met aDat a WebLogic Server uses the JDBC metadata to validate the
schema

If you specify Tabl eQuery, the default setting, WebL ogic Server queries the tables
directly to verify that they have the schema expected by CMP runtime.

The XML stanza can contain the el ements shown here:

<val i dat e- db- schema- wi t h>Tabl eQuery</ val i dat e- db- schema- wi t h>

12-54  Programming WebL ogic Enterprise JavaBeans



verify-columns

verify-columns

Range of values:

Read | Modified | Version | Tinestanp.

Default value:

none

Requirements:

t abl e- nane must be set in all cases.

Parent elements:

webl ogi c-rdbns- bean
t abl e- map

Deployment file:

webl ogi c- cnp-rdbns-j ar. xm

Function

Example

Theveri fy-col ums element specifies the columnsin atable that you want

WebL ogic Server to check for validity when you use the opt i mi st i ¢ concurrency
strategy. WebL ogic Server checks columns at the end of a transaction, before
committing it to the database, to make sure that no other transaction has modified the
data

See “Optimistic Concurrency Strategy” on page 5-38 for more information.

The XML stanza can contain the e ements shown here:

<verify-col ums>Mdi fi ed</verify-col ums>
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weblogic-ql

Range of values: n/a
Default value: n/a
Requirements: n‘a

Parent elements:

webl ogi c-r dbns- bean
webl ogi c- query

Deployment file:

webl ogi c- cnp-rdbns-j ar. xm

Function

Example

Thewebl ogi c- gl element specifies a query that contains a WebL ogic specific
extension to the gjb-gl language. Y ou should specify queries that only use standard
EJB-QL language featuresin theej b-j ar. xnl  deployment descriptor.

See “weblogic-query” on page 12-57.
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weblogic-query

Range of values: n/a
Default value: n/‘a
Requirements: n/a

Parent elements:

webl ogi c-rdbns- bean

Deployment file:

webl ogi c-cnp-rdbns-j ar. xm

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- net hod>
<met hod- nane>f i ndBi gAccount s</ met hod- nane>
<met hod- par ans>

<net hod- par am>doubl e</ net hod- par an®
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</ met hod- par ans>
<query- net hod>

<webl ogi c- ql >WHERE BALANCE>10000

ORDERBY NAME</ webl ogi c-ql >

</ webl ogi c- query>

weblogic-rdbms-bean

Range of values: n/a
Default value: n/a
Requirements: n‘a

Parent elements:

webl ogi c-rdbns-j ar

Deployment file:

webl ogi c- crp-rdbmrs-j ar. xnl

Function

Example

Thewebl ogi c- r dbrs- bean represents a single entity bean that is managed by the
WebLogic RDBMS CMP persistence type.

The XML structure of webl ogi c-r dbrs- bean is:

webl ogi c-rdbns- bean
ej b- nane
dat a- sour ce- nane
t abl e- map
field-group
rel ati onshi p-cachi ng
webl ogi c- query
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weblogic-rdbms-jar

dal ay- dat abase-i nsert-unti |
aut onati c- key- generation
check- exi st s- on- net hod

weblogic-rdbms-jar

Range of values: na
Default value: n/a
Requirements: na
Parent elements: n/a

Deployment file:

webl ogi c- cnp-rdbns-j ar. xm

Function

Example

Thewebl ogi c-rdbns-j ar element istheroot level element of aWebLogic RDBMS
CMP deployment descriptor. This element contains the deployment information for
one or more entity beans and an optional set of relations.

The XM structure of weblogic-rdbms-jar is:

webl ogi c-rdbns-j ar
webl ogi c-r dbns- bean
webl ogi c-rdbns-rel ati on
creat e-def aul t - dbms-t abl es
val i dat e-db-schenma-wi th
dat abase-t ype
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weblogic-rdbms-relation

Range of values: n/a

Default value: n/a

Requirements: n‘a

Parent elements: webl ogi c-rdbns-j ar

Deployment file: webl ogi c- cnp-rdbms-j ar. xnl
Function

Thewebl ogi c- rdbms-r el at i on element represents a single relationship that is
managed by the WebL ogic CMP persistence type. deployment descriptor. WebL ogic
Server supports the following three rel ationship mappings:

m  For one-to-one relationships, the mapping is from aforeign key in one bean to
the primary key of the other bean. For more information on one-to-one
relationships, see “ One-to-One Relationships’ on page 5-8.

m  For one-to-many relationships, the mapping is also from aforeign key in one
bean to the primary key of another bean. For more information on one-to-many
relationships, see “ One-to-Many Relationships’ on page 5-9.

= For many-to-many relationships, the mapping involves ajoin table. Each row in
the join table contains two foreign keys that map tot he primary keys of the
entitiesinvolved in the relation. for more information on one-to-one
relationships, see “Many-to-Many Relationships’ on page 5-9.

Example

The XML structure of awebl ogi c-r dbns-r el ati on showing a one-to-one
relationship follows:
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weblogic-relationship-role

<webl ogi c-rdbns-rel ati on>
<rel ati on- nanme>enpl oyee- nanager </ r el ati on- nane>
<webl ogi c-rel ati onshi p-rol e>
<rel ati onshi p-rol e- nane>enpl oyee
</rel ationshi p-rol e- nane>
<rel ati onshi p-rol e- nane>
<<col um- map>
<f or ei gn- key- col um>manager-id
</ f orei gn-key- col um>
<key- col um>i d</ key- col um>
</ col um- map>
<rel ati onshi p-rol e- nane>
</ webl ogi c-rel ati onshi p-rol e>
</ webl ogi c-rdbmns-rel ati on>

weblogic-relationship-role

Range of values:

Vaid name

Default value:

n/a

Requirements:

Themapping of aroleto atableis specified inthe associated webl ogi c- r dbrs- bean
and ej b-rel ati on elements.

Parent elements:

webl ogi c-rdbms-j ar
webl ogi c-rdbms-rel ati on

Deployment file:

webl ogi c-cnp-rdbns-j ar. xmi

Function

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 is local. However, with a many-to-many
relationship, you must specify two mappings

Multiple column mappings are specified for asinglerole, it the key iscomplex. No
col um- map is specified if theroleisjust specifying a group-name.
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Example

The XML stanza can contain the elements shown here:
<webl ogi c-rdbms-j ar >
<webl ogi c-rdbns-rel ati on>
<rel ati on- nanme>st ocks- hol der s</rel ati on- name>
<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>

</ webl ogi c-rdbns-rel ati on>

</weblogic-rdbms-jar>
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CHAPTER

13 Important Information
for EJB 1.1 Users

BEA strongly recommends that new users implement their distributed business
applications using EJB 2.0 beans. However, if your existing application implements
EJB 1.1 beans, please read the following sections, which contain important design and
implementation information specific to EJB 1.1. This section includes a detailed
reference to EJB 1.1 deployment descriptors.

“Writing for RDBMS Persistence for EJB 1.1 CMP” on page 2

“Using WebL ogic Query Language (WLQL) for EJB 1.1 CMP" on page 4
“Using SQL for CMP 1.1 Finder Queries’ on page 8

“Tuned EJB 1.1 CMP Updates in WebL ogic Server” on page 9

“Using is-modified-method-name to Limit Calls to ejbStore()” on page 10
“5.1 weblogic-g/b-jar.xml Deployment Descriptor File Structure” on page 11
“5.1 webl ogic-gjb-jar.xml Deployment Descriptor Elements’ on page 11

“1.1 weblogic-cmp-rdbms-jar.xml Deployment Descriptor File Structure” on
page 24

“1.1 weblogic-cmp-rdoms-jar.xml Deployment Descriptor Elements’ on page 25
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Writing for RDBMS Persistence for EJB 1.1

CMP

Clients use finder methods to query and receive references to entity beans that fulfill
guery conditions. This section describes how to write finders for WebL ogi c-specific
1.1 EJBsthat use RDBMS persistence. Y ou use EJB QL, a portable query language,
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 5-14.

WebL ogic Server provides an easy way to write finders.
1. Write the method signature of afinder in the EJBHone interface.
2. Definethefinder’s query expressionsin theej b-j ar. xm deployment file.

appc 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 EJBHone.

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

m Anoptional fi nder - query stanzawithinwebl ogi c- cnp-rdbns-j ar. xni .

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

Finder Signature

Specify finder method signaturesusing theformf i ndMvet hodName( ) . Finder methods
defined inwebl ogi c- cnp-r dbmrs-j ar . xm must return a Java collection of EJB
objects or asingle object.

Note: Youcanalsodefineafi ndByPri maryKey( pri mkey) method that returns a
single object of the associated EJB class.
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finder-list Stanza

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

<finder-list>
<finder>
<met hod- nane>f i ndBi gAccount s</ met hod- nane>
<met hod- par ans>
<met hod- par an>doubl e</ et hod- par an»
</ met hod- par ans>
<finder-query><![ CDATA[ (> bal ance $0)]]></fi nder-query>
</finder>

</finder-list>

Note: If you use anon-primitive data type in a et hod- par amelement, you must
specify afully qualified name. For example, usej ava. sql . Ti mest anp rather
than Ti mest anp. If you do not use aqualified name, appc 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 you useto query EJB objectsfrom the RDBMS. WLQL uses astandard set
of operators against finder parameters, EJB attributes, and Javalanguage expressions.
See“Using WebL ogic Query Language (WLQL) for EJB 1.1 CMP” on page 13-4 for
more information on WLQL.

Note: Always define the text of thefi nder - quer y value using the XML CDATA

attribute. Using CDATA ensuresthat any specia charactersinthe WLQL string
do not cause errors when the finder is compiled.
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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

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 dbms-j ar . xni
file, each fi nder - quer y stanzamust 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 5-14. Using
the weblogic-gl query completely overrides the gjb-gl query.

WLQL Syntax

13-4

WL QL strings use the prefix notation for comparison operators, as follows:

(operator operandl operand2)

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

The following are valid WLQL operators.

Operator Description Sample Syntax
= Equals (= operandl operand2)
< Lessthan (< operandl operand2)
> Gresater 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)
l'i ke Wildcard search based on % symbol ~ (1i ke text_string%
inthesuppliedt ext _string oran
input parameter
i sNul | Vaue of single operand is null (i sNull operand)
i sNot Nul | Value of single operand is not null (i sNot Nul | operand)
or der By Orders results using specified (orderBy 'col um_nane')
database columns
Note:  Always specify a database
column name in the
or der By clause, rather
than apersistent field name.
WebL ogic Server does not
translate field names
specified in or der By.
desc Orders results in descending order. (orderBy ' col um_nane

Used only in combination with
or der By.

desc')
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WLQL 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 maps to 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 O, not 1. For example,
the first three parameters of a finder 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

13-6

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
signature in EJBHome is:

publ i c Enuneration findBi gAccounts(doubl e bal anceG eat er Than)
t hrows Fi nder Exception, RenoteExcepti on;

The sample <f i nder > stanzais:

<finder>
<met hod- name>f i ndBi gAccount s</ et hod- nane>

<nmet hod- par ans>
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<met hod- par anrdoubl e</ net hod- par an»
</ met hod- par ans>
<finder-query><![ CDATA[ (> 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 the fi 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  Thefollowing example shows how to use compound WL QL expressions. Also
note the use of single quotes (' ) to distinguish strings:

<finder-query><![ CODATA[ (& (> bal ance $0) (! (= account Type
' checking')))]]></finder-query>

m  Thefollowing example finds al the EJBsin atable. It uses the sample finder
method signature:

public Enuneration findAll Accounts()
throws Fi nder Exception, RenpteException
The sample <f i nder > stanza uses an empty WLQL string:
<fi nder>
<met hod- name>f i ndAl | Account s</ net hod- nane>
<finder-query></finder-query>
</finder>
m Thefollowing query finds all ElBswhose | ast Name field startswith “M”:
<finder-query><![ COATA[ (| i ke | ast Name M4 ]]></fi nder-query>
m Thisquery returnsall EJBsthat haveanull i r st Nane field:
<finder-query><![ COATA[ (i sNul | firstNane)]]></finder-query>

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

<fi nder - query><![ 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:

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

Using SQL for CMP 1.1 Finder Queries

13-8

WebL ogic Server allowsyou to useaSQL string instead of the standard WL QL query
language to write SQL for aCMP 1.1 finder query. The SQL statement retrieves the
values from the database for the CMP 1.1 finder query. Use SQL to writeaCMP 1.1
finder query when a more complicated finder query is required and you cannot use
WLQL.

For moreinformation on WL QL, see“Using WebL ogic Query Language (WLQL) for
EJB 1.1 CMP’ on page 13-4.

To specify this SQL finder query:

1. Inthewebl ogi c-cnp-rdbns-j ar. xn filewrite a SQL query using the
finder-sqgl elementinthewebl ogi c-cnp-rdbns-jar.xm fileasfollows.
findBi gAccount s(doubl e cut of f) asfollows:
<finder-sql ><! [ CDATA{ bal ance >$0]] ></fi nder-sql >

Use valueslike $0, or $1 in the SQL string to reference the parameters to the
finder method. The WebL ogic Server Container replaces the $ parameters but
will not interpret the SQL query.

2. The Container emits the following SQL.:
SELECT <col utms> FROM t abl e WHERE bal ance > ?

The SQL should be the WHERE clause of an SQL statement. The Container
prepends the SELECT and FROM clauses. The WHERE clause may contain
arbitrary SQL.

If you use charactersin your SQL query that may confuse an XML parser, such as
the.greater than (>) symbol and the less than (<) symbol, make sure that you declare
the SQL query using the CDATA format shown in the preceding sample SQL
Statement.
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Y ou can use any amount of vendor-specific SQL in the SQL query.

Tuned EJB 1.1 CMP Updates in WebLogic
Server

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 bSt or 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 writean i shvodi fi ed
method that notified the container whether the EJB 1.1 CMP bean had been modified.
i sModi 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-jar. 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 always writes all fields to the database.
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Using is-modified-method-name to Limit
Calls to ejbStore)

Thei s- nodi f i ed- met hod- nane deployment descriptor element appliesto EJB 1.1
container-managed-persistence (CMP) beans only. This element isfound in the

webl ogi c- ej b-jar.xm file. WebLogic Server CMP implementation automatically
detects modifications 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- nane with
bean-managed-persistence (BMP) because you would need to create both the

i s- modi fi ed- met hod- nane element. and the ej bst or e method.

By default, WebL ogic Server callsthe ej bSt or e() method at the successful
completion (commit) of each transaction. ej bSt or e() iscalled at commit time
regardless of whether the EJB’ s persistent fields were actually updated, and resultsin
aDBMS update. WebL ogic Server providesthei s- nodi f i ed- met 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 descriptorsthen identify the name of thismethod
by using the value of the i s- nodi f i ed- met hod- nane element. WebLogic Server
calls the specified method name when a transaction commits, and callsej bSt or e()
only if the method returns “true.” For moreinformation on this element, see
“is-modified-method-name” on page 11-48.
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5.1 weblogic-ejb-jar.xml Deployment
Descriptor File Structure

The WebLogi c Server 5.1 webl ogic-ejb-jar.xm filedefinesthe EJB
document type definitions (DTD)s you use with EJB 1.1 beans. These deployment
descriptor elements are WebL ogic-specific. Thetop 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 ¢ejb-nane
e caching-descri ptor
e persistence-descriptor
e clustering-descriptor
e transaction-descriptor
e reference-descriptor
e jndi-nane
e transaction-isolation

B security-rol e-assignnent

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</ mex- beans-i n- cache>
<idl e-timeout - seconds>20</i dl e-ti neout - seconds>
<cache- strat egy>Read- Wit e</cache-strategy>
<read-tinmeout - seconds>0</read-ti neout - 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 EJBsfor every bean class. This optional
element defines the size of the pool. By default, max- beans-i n-f r ee- pool hasno
limit; the maximum number of beansin the free pool islimited only by the available
memory. See “Activating and Using Stateful Session EJB Instances’ on page 4-5in
“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 avaluefori niti 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 defaultstoOif the element isnot 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 is reached, WebL ogic Server passivates
some EJBs that have not been recently used by aclient. max- beans- i n- cache aso
affects when EJBs are removed from the WebL ogic Server cache, as described in
“Removing Stateful Session EJB Instances’ on page 4-6.

The default value of nax- 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 this time 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 Lifecyclein WebLogic Server” 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 valueisRead- Wit e.
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read-timeout-seconds

Ther ead-ti meout - seconds element specifies the number of seconds between

ej bLoad() callsonaRead- Onl y entity bean. By default, r ead- t i neout - seconds
is set to 600 seconds. If you set thisvalue to 0, WebL ogic Server callsej bLoad only
when the bean is brought into the cache.

persistence-descriptor

13-14

Theper 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- met hod- nane>. . .</is-nodified-nethod-nanme>

<del ay- updat es-until - end- of -t x>
. </ del ay- updat es-unti | - end- of -t x>

<persi stence-type>

<type-identifier> . .</type-identifier>
<type-version>. . .</type-version>
<type-storage>. . .</type-storage>

</ persi 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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iss-modified-method-name

i s-modi f i 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, WebLogic Server always assumes that the EJB has been modified and
always savesiit.

Providing a method and setting it as appropriate can improve performance. However,
any errorsin the method’ s return value can cause data inconsistency problems.

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

Transact i onReadConmi t t edUncommi t t ed, you may want to allow other database
users to view the intermediate results of in-progress transactions. In this case, set

del ay- updat es-unti | - end- of - t x tof al se to update the bean's persistent store at
the conclusion of each method invoke. See “eg/bLoad() and ejbStore() Behavior for
Entity EJBS’ on page 6-11 for more information.

Note: Settingdel 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 13-17 is used during deployment.

per si st ence-t ype includes several elements that define the properties of a service:

m type-identifier containstext that identifies the specified persistence type.
For example, WebL ogic Server RDBMS persistence uses the identifier,
WebLogi c_CMP_RDBMS.
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db-is-shared

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
Persi stence Type matches the signature of (identifier

‘ Wbl ogi c_CMP_RDBMS', version ‘version_nunber’).

m type-storage definesthe full path of the file that stores datafor this

persistence type. The path must specify the file's location 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- cnp-rdbns-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 Stanzawith values appropriate
for WebL ogic Server RDBM S persistence:

<persi stence-type>
<type-identifier>WbLogi c_CMP_RDBMs</type-identifier>
<type-version>5. 1. 0</type-versi on>

<t ype- st or age>META- | NF\ webl ogi c- cnp-rdbns-jar.xm </type-stora
ge>

</ persi stence-type>

Thedb-i s-shar ed element applies only to entity beans. When set to 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 set tof al se,
WebL ogic Server assumesthat it has exclusive access to the EJB datain the persistent
store. See “Using cache-between-transactions to Limit Callsto ejbLoad()” on page
6-10 for more information.
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stateful-session-persistent-store-dir

st at ef ul - sessi on- per si st ent -st ore-di r specifiesthe 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 dementsdefinedinapersi st ence-t ype to
identify the service.

For exampl e, 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:

<persi st ence- use>
<type-identifier>WblLogi c_CVMP_RDBMs</type-identifier>
<type-versi on>5. 1. 0</type-versi on>

</ per si st ence- use>

clustering-descriptor

Thecl ustering-descri pt or stanzadefinesthereplication 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 in thecl ust eri ng- descri pt or stanza:
<cl ust eri ng-descri ptor>

<home-i s-clusterabl e>. . .</hone-is-clusterable>

<hone-| oad-al gorithnme. . .</honme-I oad-al gorithne

<hone-cal | -rout er-cl ass- nane>.
. </ hone-cal | -rout er-cl ass- nane>

<st at el ess-bean-i s-cl ust erabl e>.
. </ st at el ess-hean-i s-cl ust er abl e>
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<st at el ess- bean-1 oad-al gorit hnp.
. </ st at el ess-bean- | oad-al gori thne

<st at el ess-bean-cal | -rout er-cl ass- nane>.
. </ st at el ess-bean-cal | -rout er-cl ass- nane>

<st at el ess- bean- et 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

Y ou can set this element to either t r ue or f al se. When hone- i s-cl ust erabl e is
true, the EJB can be deployed from multiple WebL ogic Serversin acluster. Calsto
the home stub are |oad-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 usesthe
algorithm specified by the server property,

webl ogi c. cl ust er. def aul t LoadAl gorithm

Y ou can define homre- | oad- al gor i 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 random Replicas of the EJB home are deployed randomly among the servers
hosting the bean.

® 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. rm . ext ensi ons. Cal | Rout er () . If specified, an instance of thisclassis
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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.

stateless-bean-is-clusterable

This property issimilar to hone- i s- ¢l ust er abl e, but it is applicable only to
statel ess session EJBs.

stateless-bean-load-algorithm

This property issimilar to hone- | oad- al gori t hm but it is applicable only to
statel ess session EJBs.

stateless-bean-call-router-class-name

Thisproperty issimilar tohome- cal | - r out er - cl ass- nane, butitisapplicableonly
to stateless session EJBs.

stateless-bean-methods-are-idempotent

You can set this element to either t r ue or f al se. Set

st at el ess- bean- met hods- ar e-i denpot ent totrue only if the bean iswritten
such that repeated calls to the same method with the same arguments has exactly the
same effect asasingle cal. 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 automatically recover from any
failure as long as another server hosting the bean can be reached.

Note: This property is applicable only to statel ess session EJBS.

transaction-descriptor

Thetransaction-descri pt or stanza contains elements that define transaction
behavior in WebL ogic Server. Currently, this stanzaincludes only one element:

<transacti on-descri ptor>
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<trans-tineout-seconds>20</trans-ti neout-seconds>

<transacti on-descri pt or>

trans-timeout-seconds

Thet rans-ti meout - seconds element specifiesthemaximumduration for the EJB’s
container-initiated transactions. If atransaction lasts longer than
trans-ti nmeout - 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. xn fileto the
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 -name>. . .</jndi-nane>
</ resource-description>
<gjb-reference-description>
<ej b-ref-name>. . .</ejb-ref-name>
<j ndi -name>. . .</jndi-nane>
</ ej b-reference-descripti on>

</reference-descriptor>
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resource-description

The following elements define an individual r esour ce- descri pti on:

m res-ref-nane specifies aresource reference name. Thisisthe reference that
the EJB provider places within theej b-j ar. xnl deployment file.

m j ndi - name specifies the INDI name of an actual resource factory availablein
WebL ogic Server.

ejb-reference-description

The following elements define an individual ej b- r ef er ence- descri pti on:

m ¢j b-ref - nane specifies an EJB reference name. Thisisthe reference that the
EJB provider places within the 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 server pass arguments by
reference. This increases the performance of method invocation since parameters are
not copied.

If you set enabl e-cal | - by-reference tof al se, parameters to EJB methods are
copied (pass by value) in accordance with the EJB 1.1 specification. Pass by valueis
always necessary when the EJB is called remotely (not from within the server).

jndi-name

Thej ndi - name element specifies ajndi-name for a bean, resource, or reference.
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transaction-isolation

Thetransacti on-i sol at i on stanzaspecifiesthetransaction isolation 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-|evel >Seri al i zabl e</i sol ati on-1evel >
<met hod>
<description>...</description>
<ej b- nanme>. . . </ 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>

The following sections describe each element int r ansact i on-i sol ati on.

isolation-level

i sol ation-1evel definesavalid transaction isolation level to apply to specific EJB
methods. The following are possible valuesfor i sol ati on-1 evel :

m Transacti onReadConmi t t edUnconmi t t ed: The transaction can view
uncommitted updates from other transactions.

m Transacti onReadConmi t t ed: The transaction can view only committed
updates from other transactions.

m Transacti onRepeat abl eRead: 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.

m TransactionSeri al i zabl e: Simultaneously executing this transaction
multiple times has the same effect as executing the transaction multiple timesin
aseria fashion.
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method

Refer to your database documentation for more information on the implications and
support for different isolation levels.

The met hod stanza defines the EJB methods to which an isolation level applies.
met hod defines arange of methods using the following elements:

m descriptionisanoptional element that describes the method.

m ej b- nane identifies the EJB to which WebL ogic Server appliesisolation level
properties.

m nethod-intf isanoptional element that indicates whether the specified
method(s) reside in the EJB’s home or remote interface. The value of this
element must be “Home” or “Remote”. If you do not specify net hod-i nt f, you
can apply an isolation to methods in both interfaces.

m net hod- nanme specifies either the name of an EJB method or an asterisk (*) to
designate all EJB methods.

m net 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 net 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- name>
<met hod- name>* </ met hod- nane>

</ met hod>

The following stanza designates all methods in the remote interface of
“AccountBean:”

<net hod>
<ej b- name>Account Bean</ ej b- nane>
<met hod- i nt f >Renot e</ met hod-i nt f >

<met hod- nane>* </ net hod- nane>
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</ met hod>

security-role-assignment

Thesecurity-rol e-assi gnment stanzamapsapplicationrolesintheej b-j ar . xni
file to the names of security principals available in WebL ogic Server.-

security-rol e-assi gnnent can contain one or more pairs of the following
elements:

m rol e- name isthe application role name that the EJB provider placed in the
ej b-jar.xm deployment file.

m princi pal - nane specifies the name of an actual WebL ogic Server principal.

1.1 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.

The top-level element of the WebL ogic Server 1.1 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 er pri se- bean>
<pool - nanme>f i nance_pool </ pool - name>
<schema- name>FI NANCE_APP</ schena- nane>
<t abl e- name>ACCOUNT</ t abl e- nane>
<attribute-map>

<obj ect - | i nk>
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<bean-fi el d>account | D</ bean-fi el d>
<dbns- col utMm>ACCOUNT_NUMBER</ dbns- col utm>
</ obj ect-1ink>
<obj ect-Iink>
<bean-fi el d>bal ance</ bean-fi el d>
<dbms- col utm>BALANCE</ dbns- col um>
</ obj ect-1ink>
</attri bute-mp>
<finder-1list>
<finder>
<net hod- nane>f i ndBi gAccount s</ net hod- nane>
<met hod- par ans>
<<net hod- par anrdoubl e</ net hod- par an>
</ met hod- par ans>
<fi nder - query><![ CDATA[ (> bal ance $0)]]></fi nder-query>
<finder-expression> . .</finder-expression>
</finder>
</finder-list>

</ webl ogi c-enterpri se-bean>

1.1 weblogic-cmp-rdbms-jar.xml
Deployment Descriptor Elements

RDBMS Definition Elements

This section describes the RDBM S definition elements.
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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
schema- name specifies the schema where the source tableis 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 pool.
Note: Thisfield is case sensitive, athough many SQL implementations ignore case.
table-name

t abl e- nane specifies the source table in the database. This element is required 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 schema modification
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

object-link

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.

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.
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bean-field

bean-fi el d specifiesthefield in the EJB instance that should be populated 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.xnl filefor the bean.

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: WebLogic Server does not support quoted RDBM S keywords as entries to
dbms- 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

This section describes the finder el ements.

Thefinder-1ist stanzadefinesthe set of all findersthat are generated to locate sets
of beans.

finder-1ist mustcontain exactly one entry for each finder method defined in the
home interface, except for fi ndByPri 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, WebL ogic Server uses
that entry without validating it for correctness. In most cases, you should omit
an entry for fi ndByPr i mar yKey and accept the default, generated method.
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finder

Thefi nder stanzadescribes afinder method defined in the home interface. The
elements contained in the 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.

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 et 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

finder-query

met hod- par amdefines the fully-qualified name for the parameter’s type. The type
nameisevaluated into aj ava. | ang. C ass object, and the resultant object must
precisely match the respective parameter in the EJB’s finder method.

Y ou can specify primitive parameters using their primitive names (such as*“double” or
“int”). If you use a non-primitive data type in amet hod- par amelement, you must
specify afully qualified name. For example, usej ava. sql . Ti mest anp rather than
Ti mest anp. If you do not useaqualified name, appc generates an error message when
you compile the deployment unit.

fi nder - query specifies the WebL ogic Query Language (WLQL) string that is used
to retrieve values from the database for this finder.
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Note: Always define the text of thefi nder - query value using the XML CDATA
attribute. Using CDATA ensures that any special charactersinthe WL QL string
do not cause errors when the finder is compiled.

finder-expression

finder - expressi on specifies a Javalanguage expression to use asavariable in the
database query for thisfinder.

Future versions of the WebL ogic 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.

Programming WebL ogic Enterprise JavaBeans  13-29


http://java.sun.com/products/ejb/docs.html

13 Important Information for EJB 1.1 Users

13-30  Programming WebL ogic Enterprise JavaBeans



Index

A

acessing remote clients 2-6
aggregate functions
subqueries 5-22
with subquery return types 5-18
ANT tasks 1-6
application level cache
configuring 6-7
applications
building with EJBs 2-1
application-scoped
EJBs 7-7
arguments
ejbc 10-32
arithmetic operators 5-20
automatic
table creation 6-19
automatic generation
primary key 6-15
primary key support for named sequence
table 6-18
primary key support for Oracle 6-16, 6-
17

bean-managed transactions 4-17
bidirectional

relationships 5-11
BLOB

binary large object 5-29

DBMS column support 5-29
specifying with deployment descriptors
5-29
business logic
modeling in entity EJBs 2-3

C

cache strategy
Read-Mostly 6-3
caching
application level cache 6-7
between transactions 6-8
between transactions (restrictions) 6-11
between transactions with exclusive
concurrency 6-8
between transactions with optimistic
concurrency 6-9
between transactions with ReadOnly
concurrency 6-9
combined caching 6-7
flushing the CMP cache 5-32
relationship caching 6-4
caling
multiple EJBs 4-21
cascade delete
database cascade del ete method 5-31
method 5-31
removing objects 5-30
class name
possible generated collisions 7-12

Programming WebL ogic Enterprise JavaBeans [-i



class requirements
message-driven beans 3-6
classloading 7-12
clients
accessing local clients 2-6
accessing remote clients 2-6
CLOB
character large object 5-29
DBM S column support 5-29
specifying with deployment descriptors
5-30
cluster
distributing transactions across EJBS 4-
22
entity EJBs 4-14
read-wrie entity EJBs 4-15
session EJBs 4-10
stateful session EJBs 4-12
statel ess session EJBs 4-10
using EJBs 4-8
clustered
EJBObjrcts 4-10
home objects 4-9
CMP5-1, 6-1
EJB persistence services 5-2
flushing the cache 5-32
groups 6-13
Java datatypes for CMP fields 5-33
overview 5-2
relationships 5-7
using SQL with 1.1 finder queries 13-8
combined caching
with entity beans 6-7
compiling
EJBs 7-10
components
bean class 1-3
EJBs 1-3
home interface 1-3
remote interface 1-3
concurrency strateg

I-ii Programming WebL ogic Enterprise JavaBeans

optimistic 5-38
concurrency strategy
database 5-37
exclusive 5-37
for EJBs 5-35
ReadOnly 5-39
ReadOnly restrictions 5-40
read-write EJBs 5-36
specifying 5-36
concurrent processing
topics and queues 3-3
configure
application level cache 6-7
container
EJB 4-1
container-managed
restrictions for EJBs 4-18
setting transaction isolation levels 4-19
transactions 4-17
container-managed persistence 5-1, 5-2, 6-1
groups 6-13
relationships 5-7
context interface 3-8
correlated subqueries 5-21
customer support contact information XXiV

D

data source factories 4-26
data types

javadatatypes

for CMP fields 5-33

database

concurrency strategy 5-37
database insert support 4-23

delay-database-insert-until 4-23
datastore

managing transactions 2-8
DDConverter 10-7

conversion options 10-8

examples 10-12



options 10-11
syntax 10-11
defining the methods 3-6
delay-database-insert-until 4-23
delay-updates-until-end-of-tx
gjbStore 6-12
transactions 6-12
delete
cascade 5-30
deploy
invoking deployed EJBs 2-5
deploying
message-driven beans 3-12
deployment
compiled EJBs 8-7
descriptors
EJB 11-1
descriptors (DOCTY PE header
information 11-2
EJB files 7-3
EJBsat server startup 8-1
EJBsin different applications 8-2
names 8-3
new EJBSin arunning environment 8-4
on arunning server 8-3
packaging EJBs 7-9
relationship among deployment files 7-4
uncompiled EJBs 8-8
undeploying EJBs 8-5
updating EJBs 8-6
weblogic-cmp-rdoms-jar.xml file
structure 12-5
deployment descriptor
creating deployment files 7-6
gb-jar.xml 7-4
weblogic-cmp-rdbms.xml 7-4
weblogic-gjb-jar.xml 7-4
deployment descriptors
manually editing 7-6
design tips 2-1
designing

session beans 2-1
developer tools

ANT 1-6

EJB 1-5

EJBGen 1-6

WebL ogic Builder 1-6

XML Editor 1-7
DISTINCT clause

with subqueries 5-22
distributing

transactions accross multiple EJBs 4-21
documentation, where to find it XXii
DTD

elements 11-6

valid definitions (weblogic-cmp-rdbms-

jarxml) 12-4

dynamic queries

enabling 5-27

executing 5-28

queries

dynamic
EJB QL
dynamic queries 5-27

E
eager
relationship caching 6-4
editing
EJB deployment descriptors 7-5
manually editing depl oyment descriptors
7-6
EJB 7-5
accessing local clients 2-6
activating EJB instance from free pool 4-
4
ANT tasks 1-6
building applications 2-1
clustered home objects 4-9
coarse-grained entity EJBs 2-3
compiling 7-10

Programming WebL ogic Enterprise JavaBeans | -iii



I-iv

components 1-3

concurrency strategy 5-35

container 4-1

container context 3-8

conversion options 10-8

converting to latest version of WLS 10-
10

creating bean instances 3-11

creating deployment files 7-6

creating message-driven beans 3-4

deploying at server startup 8-1

deploying compiled EJBs 8-7

deploying in arunning environment 8-4

deploying in different applications 8-2

deploying on arunning server 8-3

deploying uncompiled EJBs 8-8

deployment descriptors 11-1

deployment descriptors (weblogic-cmp-
rdoms-jar.xml) 12-2

deployment names 8-3

design and development 2-1

developer tools 1-5

document type definitions 11-4

editing deployment descriptors 7-5

gb-client.jar 7-13

EJBGen 1-6

gjb-jar 7-10

gb-jar.xml file 7-4

enhancements for this release 1-8

enity bean home interface 2-3

generated class name collisions 7-12

generating 7-10

handling beans 3-10

initializing EJB instances 4-3

invoking deployed EJBs 2-5

lifecycle of EJB instances 4-2

lifecycle of stateless session EJBs 4-2

links 4-29

loading into WebLogic Server 7-12

manually editing depl oyment descriptors
7-6

Programming WebL ogic Enterprise JavaBeans

message-driven beans 3-1
modeling entity EJBs 2-2
multiple table mapping for 2.0 CMP 6-
24
optimizing data access 2-4
overview 1-1
packaging for use in the container 7-1
packaging in deployment directory 7-9
packaging steps 7-2
persistence services 5-2
pooling EJB instances 4-4
QL for 2.0 beans 5-14
referencing applicaion-scoped EJBs 7-7
referencing external EJBs 7-7
removing bean instances 3-11
restriction for accessing EJBs 2-7
source file components 7-2
storing referencesin home handles 2-7
transaction resources 2-8
tuned 1.1 CMP updates 13-9
undeploying 8-5
updating 8-6
using inheritance 2-4
viewing deployed EJBs
EJB
viewing deployed 8-5
WebL ogic Builder 1-6
weblogic-cmp-rdbms.xml file 7-4
weblogic-gjb-jar.xml file 7-4
writing RDBMS persistence for 1.1
CMP beans 13-2
XML Editor 1-7
EJB container
description 4-2
resource factoires 4-26
supported services 4-1
EJB deployment files 7-3
EJB lifecycle
stateful session 4-4
EJB manifest class-path 7-14



EJB QL
migration from WLQL 5-14
requirements for 2.0 EJBs 5-14
WebL ogic QL extension for EJB 2.0 5-
15
EJB support
database insert 4-23
gjbc 10-30
arguments 10-32
examples 10-34
options 10-33
syntax 10-32
gjbCreate() 3-11
EJBGen 1-6, 10-13
example 10-16
syntax 10-14
tags 10-18
gjbLoad
entity beans 6-11
EJBObjects
clustered 4-10
gjbRemove() 3-11
EJBs
distributing transactions across multiple
EJBs 4-21
in clusters 4-8
in-memory replication of stateful session
EJBs 4-13
ReadOnly 5-40
restrictions for container-managed 4-18
gbStore
delay-updates-until-end-of -tx 6-12
entity beans 6-11
enabling
caching between transactions 6-9
relationship caching 6-6
encapsulating
multi-operational transactions 4-22
entity bean
home interface 2-3
entity beans

combined caching 6-7
relationship caching 6-4
standard ReadOnly 5-40
entity EJBs 1-2
behavior with gjbLoad entity EJBs
behavior with gjbStore 6-11
inacluster 4-14
examples
DDConverter 10-12
ejbc 10-34
exceptions
for message-driven beans 3-10
exclusive
concurrency strategy 5-37
EXISTS
comparison operator 5-20

F
field groups 6-13
file components
EJBs 7-2
finder
EJB QL for 2.0 beans 5-14
signature 13-2
finder-list
stanza 13-3
finder-query
element 13-3
using for 1.1 CMP with SQL 13-8
firewall
using with home handles 2-7

G
generating
EJBs 7-10
get method
restrictions 6-24
groups 6-13
field groups 6-13

Programming WebL ogic Enterprise JavaBeans



using 6-14

H

home handles

EJB references 2-7

using across afirewall 2-7
home interface

entity bean 2-3
home objects

clustered 4-9

IN 5-19
inheritance
restrictions 2-4
using with EJBs 2-4
initial-bean-free-pool property 4-3
initializing
EJB instances 4-3
in-memory replication 4-13
limitations 4-14
reguirements 4-13
instaling
EJBs 8-4
is-modified-method-name
EJB 1.1 only 13-10
isolation levels
setting 4-18
setting for container-managed
transactions 4-19
transactions 4-18

J
Java specification

EJB 2.0 1-7

J2EE 1-7
javatransaction.UserTransaction 4-17
JDBC data source 4-26

I-vi Programming WebL ogic Enterprise JavaBeans

L
limitations
in-memory replication 4-14
relationship caching 6-6
TRANSACTION_SERIALIZABLE 4-
19
links
EJB links 4-29
local client 5-12
local interfaces 5-11
local client 5-12

M

manifest class-path 7-14
many-to-many

relationships 5-9
max-beans-in-free-pool 4-7
message acknowledgement 3-14
message receipts 3-13
message-driven beans 3-6

basic components 3-6

basic invocation procedure 3-11

container context 3-8

deploying 3-12

description 3-1

develop and deploy 3-1

developing 3-4

differences from IMS 3-2

differences from stateless session 3-3

EJB services 3-2

gjbCreate() 3-11

g/bRemove() 3-11

handling exceptions 3-10

implementing business logic with

onMessage() 3-8

message acknowledgement 3-14

message receipts 3-13

migratable service 3-14

migrating 3-15

onMessage() 3-8



setting permissionsfor JIM S destinations
39
specifying principalsfor IMS
destinations 3-9

transaction services 3-12
message-driven EJBs 1-2
migratable service

enabling 3-14

for message-driven beans 3-14
migrating

from WLQL to EJB QL 5-14

message-driven beans 3-15
modeling

coarse-entity EJBs 2-3

entity EJBs 2-2

entity EJBs with businesslogic 2-3
multicast invalidation

Read-Only beans 6-2
multiple table mapping

for cmp-fields 6-25

for cmr-fields 6-26

for EJB 2.0 CMP 6-24

N

comparison operands
5-19, 5-20

0

one-to-many

relationships 5-9
one-to-one

relationships 5-8
optimistic

concurrency strategy 5-38
optimizing

entity EJB data access 2-4
options

DDConverter 10-11

gbc 10-33

ORDERBY 5-16
overview
EJBs 1-1

P
packaging
EJBs 7-1
EJBsin deployment directory 7-9
passivating
stateful session EJBs 4-5
persistence
finder signature 13-2
finder-list stanza 13-3
finder-query element 13-3
using this service 5-3
writing for EJB 1.1 CMP 13-2
persistence services 5-2
primary key 5-4
anonymous class 5-5
automatic generation for EJB 2.0 CMP
6-15
automatic generation support for named
sequence table 6-18
automatic generation support for Oracle
6-16, 6-17
mapped to single CMP field 5-5
mapping to a database column 5-6
usage hints 5-6
wraps single or multiple CMP fields 5-5
printing product documentation XXii

Q
queries
that return ResultSets 5-24
query language
for EJB 2.0 5-14
queues and topics
concurrent processing 3-3

Programming WebL ogic Enterprise JavaBeans I-vii



R

READ_COMMITTED_FOR_UPDATE 4-
20
Read-Mostly pattern 6-3
Read-Only
multicast invalidation 6-2
ReadOnly
concurrency strategy 5-39
concurrency strategy restrictions 5-40
read-write
EJBs
inacluster 4-15
read-write EJBs
concurrency strategy 5-36
Rea-Only
entity beans 5-40
referencing
application-scoped EJBs 7-7
external EJBs 7-7
rel ationship caching
enabling 6-6
limations 6-6
with entity beans 6-4
relationships
among deployment files 7-4
bidirectional 5-11
contianer-managed persistence 5-7
many-to-many 5-9
one-to-many 5-9
one-to-one 5-8
removing beans 5-11
unidirectional 5-11
relatoinship caching
specifying 6-4
removing
cascade delete 5-30
EJBsin relationships 5-11
stateful session EJB instances 4-6
requirements
for in-memory replications 4-13

I-viii  Programming WebL ogic Enterprise JavaBeans

resource factories 4-26
JDBC data source factories 4-26
URL connection factories 4-28
restrictions
accessing EJB instances 2-7
container-managed EJBs 4-18
get method 6-24
set method 6-24
ResultSets
using with queries 5-24

S

SELECT DISTINCT 5-15
SELECT HINTS 6-23
serializable objects
BLOB 5-29
session beans 2-1
designing 2-1
set method
restrictions 6-24
setting
container-managed isolation levels 4-19
JDBC data source factories 4-26
transaction isolation levels 4-18
URL connection factories 4-28
specification
final EJB version 1-8
specifying
concurrency strategy 5-36
EJB deployment descriptors 7-5
gjb-client.jar 7-13
field groups 6-13
primary key support for named sequence
table 6-18
primary key support for Oracle 6-16, 6-
17
relationship caching 6-4
SQL
for CMP 1.1 finder queries 13-8
stateful session



activating instances 4-5
EJB life cycle 4-4
stateful session beans
passivating 4-5
stateful session EJBs 1-2
inacluster 4-12
in-memory replication 4-13
removing instances 4-6
statel ess session
lifecycle of these EJBs 4-2
max-beans-in-free-pool 4-7
statel ess session EJBs 1-2
inacluster 4-10
storing
EJB referencesin home handles 2-7
string objects
CLOB 5-29
subqueries 5-17
aggregate functions 5-22
arithmetic operators 5-20
as comparison operands 5-19
correlated 5-21
uncorrelated 5-21
with DISTINCT clause 5-22
subquery return types 5-18
aggregate functions 5-18
beans with simple primary key 5-19
single cmp-field type 5-18
support
DBMS column 5-29
technical XXiV
syntax
DDConverter 10-11
ejbc 10-32
EJBGen 10-14

T

table creation
automatic 6-19

tags

EJBGen 10-18
tips
alow datastore to manage transactions
2-8
businesslogic in entity EJBs 2-3
demarcating transactions 2-9
modeling enitty EJBs 2-2
optimizing EJB data access
data access
optimizing for EJBs 2-4
preserve transaction resources 2-8
using coarse-grained entity EJBs 2-3
using contai ner-managed transactions 2-
9
using inheritance with EJBs 2-4
using session beans 2-1
topics and queues
concurrent processing 3-3
TRANSACTION _SERIALIZABLE
using with Oracle 4-19
transaction boundaries
using java.transaction.UserTransaction
4-17
transaction management 4-16
responsibilities 4-17
TRANSACTION_SERIALIZABLE
limitations 4-19
transactions
bean-managed 4-17
caching betwteen 6-8
container-managed 4-17
container-managed over bean-managed
2-9
demarcating in WebL ogic Server 2-9
distributing across EJBS in a cluster 4-
22
encapsulating multi-opeartional 4-22
isolation levels 4-18
managed by the datastore 2-8
message acknowledgements 3-14

Programming WebL ogic Enterprise JavaBeans I-ix



message receipts 3-13
preserving resources 2-8

single context (calling multiple EJBs) 4-

21

with message-driven beans 3-12
tuned

EJB 1.1 CMP updates 13-9
types of EJBs

entity 1-2

message-driven 1-2

stateful session 1-2

statel ess session 1-2

U

uncorrelated subqueries 5-21
undeploying
EJBs 8-5
unidirectional
relationships 5-11
updating
EJBs 8-6
URL connections 4-28
using
DDConverter 10-10
Oracle SELECT HINTS 6-23
RDBMS persistence 5-3
utilities
DDConverter 10-7
gjbc 10-30
EJBGen 10-13

w

WebL ogic Builder 1-6

WebL ogic QL
EJB QL extension 5-15
ORDERBY 5-16
SELECT DISTINCT 5-15
subqueries 5-17

WebL ogic Query Language

I-x Programming WebL ogic Enterprise JavaBeans

expressions 13-6

for EJB 1.1 CMP 13-4

operands 13-6

operators 13-5

syntax 13-4
WebL ogic Server

creating bean instances 3-11

developing message-driven beans 3-4

EJB container 4-1

free pool 4-2

invocation procedure for message-

driven beans 3-11

message-driven beans 3-2

removing bean instances 3-11
WebL ogic Server immplementation of

final EJBspecification 1-8
weblogic-cmp-rdbms.xml file 7-4
weblogic-cmp-rdbms-jar.xml

descriptor elements 12-6
weblogic-gjb-jar.xml

2.0file structure 11-5

descriptor elements 11-6
weblogic-gjb-jar.xml file 7-4
weblogiic-cmp-rdbms-jar.xml

DOCTY PE Header information 12-2
WLQL

expressions 13-6

for EJB 1.1 CMP 13-4

migration to EJB QL 5-14

operands 13-6

operators 13-5

syntax 13-4

X
XML Editor 1-7



	About This Document
	Audience
	e-docs Web Site
	How to Print the Document
	Related Information
	Contact Us!
	Documentation Conventions

	1 Overview of WebLogic Server Enterprise JavaBeans (EJBs)
	What Are EJBs?
	Types of EJBs
	EJB Components
	The EJB Container

	Creating EJBs: Main Steps
	EJB Developer Tools
	ANT Tasks to Create Skeleton Deployment Descriptors
	WebLogic Builder
	EJBGen
	DDInit
	weblogic.Deployer
	XML Editor

	Implementation of Java Specifications
	EJB Features and Changes in this Release
	Performance Monitoring Improvements
	appc
	Batch Operations
	Automatic Database Detection
	EJB QL Compiler Enhancements
	Performance Improvements
	Reloadable EJB Modules
	EJB Deployment Assistants
	New dbms-column-type Values
	sql-select-distinct Deprecated
	ejbc Deprecated


	2 Designing Session and Entity EJBs
	Designing Session Beans
	Session Facade Pattern

	Designing Entity Beans
	Entity Bean Home Interface
	Make Entity EJBs Coarse-Grained
	Encapsulate Additional Business Logic in Entity EJBs
	Optimize Entity EJB Data Access

	Using Inheritance with EJBs
	Accessing Deployed EJBs
	Differences Between Accessing EJBs from Local Clients and Remote Clients
	Restrictions on Concurrency Access of EJB Instances
	Storing EJB References in Home Handles
	Using Home Handles Across a Firewall

	Preserving Transaction Resources
	Allowing the Datastore to Manage Transactions
	Using Container-Managed Transactions Instead of Bean-Managed Transactions for EJBs
	Never Demarcate Transactions from Application
	Always Use A Transactional Datasource for Container-Managed EJBs



	3 Designing Message-Driven Beans
	What Are Message-Driven Beans?
	Differences Between Message-Driven Beans and Standard JMS Consumers
	Differences Between Message-Driven Beans and Stateless Session EJBs
	Concurrent Processing for Topics and Queues

	Developing and Configuring Message-Driven Beans
	Message-Driven Bean Class Requirements
	Using the Message-Driven Bean Context
	Implementing Business Logic with onMessage()
	Specifying Principals and Setting Permissions for JMS Destinations
	Handling Exceptions

	Invoking a Message-Driven Bean
	Creating and Removing Bean Instances
	Deploying Message-Driven Beans in WebLogic Server
	Using Transaction Services with Message-Driven Beans
	Message Receipts
	Message Acknowledgment

	Message-Driven Bean Migratable Service
	Enabling the Message-Driven Bean Migratable Service
	Migrating Message-Driven Beans


	4 The WebLogic Server EJB Container and Supported Services
	EJB Container
	EJB Lifecycle in WebLogic Server
	Stateless Session EJB Life Cycle
	Initializing Stateless Session EJB Instances
	Activating and Pooling Stateless Session EJBs

	Stateful Session EJB Life Cycle
	Activating and Using Stateful Session EJB Instances
	Passivating Stateful Session EJBs
	Removing Stateful Session EJB Instances
	Stateful Session EJB Requirements


	Using max-beans-in-free-pool
	Special Use of max-beans-in-free-pool

	EJBs in WebLogic Server Clusters
	Clustered EJB Home Objects
	Clustered EJBObjects
	Session EJBs in a Cluster
	Stateless Session EJBs
	Stateful Session EJBs

	In-Memory Replication for Stateful Session EJBs
	Requirements and Configuration for In-Memory Replication
	Limitations of In-Memory Replication

	Entity EJBs in a Cluster
	Read-Write Entity EJBs in a Cluster
	Cluster Address

	Transaction Management
	Transaction Management Responsibilities
	Using javax.transaction.UserTransaction
	Restriction for Container-Managed EJBs

	Transaction Isolation Levels
	Setting User Transaction Isolation Levels
	Setting Container-Managed Transaction Isolation Levels
	Limitations of TransactionSerializable
	Special Note for Oracle Databases

	Distributing Transactions Across Multiple EJBs
	Calling Multiple EJBs from a Single Transaction Context
	Encapsulating a Multi-Operation Transaction
	Distributing Transactions Across EJBs in a WebLogic Server Cluster


	Database Insert Support
	Delay-Database-Insert-Until

	Batch Operations
	Database Operation Ordering
	Batch Operations Guidelines and Limitations

	Resource Factories
	Setting Up JDBC Data Source Factories
	Setting Up URL Connection Factories

	Using EJB Links

	5 WebLogic Server Container-Managed Persistence Service - Basic Features
	Overview of Container Managed Persistence Service
	EJB Persistence Services
	Using WebLogic Server RDBMS Persistence

	Using Primary Keys
	Primary Key Mapped to a Single CMP Field
	Primary Key Class That Wraps Single or Multiple CMP Fields
	Anonymous Primary Key Class
	Hints for Using Primary Keys
	Mapping to a Database Column


	Container-Managed Persistence Relationships
	One-to-One Relationships
	One-to-Many Relationships
	Many-to-Many Relationships
	Unidirectional Relationships
	Bidirectional Relationships
	Removing Beans in Relationships
	Local Interfaces
	Using the Local Client
	Changes to the Container for Local Interfaces


	Using EJB QL for EJB 2.0
	EJB QL Requirement for EJB 2.0 Beans
	Migrating from WLQL to EJB QL
	Using EJB 2.0 WebLogic QL Extension for EJB QL
	Using SELECT DISTINCT
	Using ORDERBY
	Using SubQueries
	Using Aggregate Functions
	Using Queries that Return ResultSets

	EJB QL Error-Reporting Enhancements
	Visual Indicator of Error in Query
	Multiple Errors Reported after a Single Compilation


	Using Dynamic Queries
	Enabling Dynamic Queries
	Executing Dynamic Queries

	BLOB and CLOB DBMS Column Support for the Oracle DBMS
	Specifying a BLOB Using the Deployment Descriptor
	Specifying a CLOB Using the Deployment Descriptors

	Cascade Delete
	Cascade Delete Method
	Database Cascade Delete Method

	Flushing the CMP Cache
	Java Data Types for CMP Fields
	EJB Concurrency Strategy
	Concurrency Strategy for Read-Write EJBs
	Specifying the Concurrency Strategy
	Exclusive Concurrency Strategy
	Database Concurrency Strategy
	Optimistic Concurrency Strategy
	ReadOnly Concurrency Strategy
	Read-Only Entity Beans
	Restrictions for ReadOnly Concurrency Strategy


	Automatic Database Detection
	Enabling Automatic Database Detection
	Behavior When Type Conflict Detected


	6 WebLogic Server Container-Managed Persistence Service - Advanced Features
	Read-Only Multicast Invalidation
	Read-Mostly Pattern
	Relationship Caching with Entity Beans
	Specifying Relationship Caching
	Enabling Relationship Caching
	Relationship Caching Limitations

	Combined Caching with Entity Beans
	Caching Between Transactions
	Caching Between Transactions with Exclusive Concurrency
	Caching Between Transactions with ReadOnly Concurrency
	Caching Between Transactions with Optimistic Concurrency
	Enabling Caching Between Transactions
	Using cache-between-transactions to Limit Calls to ejbLoad()
	Restrictions and Warnings for cache-between-transactions

	ejbLoad() and ejbStore() Behavior for Entity EJBs
	Warning for is-modified-method-name
	Using delay-updates-until-end-of-tx to Change ejbStore() Behavior

	Groups
	Specifying Field Groups
	Using Groups

	Automatic Primary Key Generation
	Valid Key Field Types
	Specifying Primary Key Support for Oracle
	Specifying Primary Key Support for Microsoft SQL Server
	Specifying Primary Key Named Sequence Table Support

	Automatic Table Creation
	Automatic Database Detection
	Enabling Automatic Database Detection
	Behavior When Type Conflict Detected


	Using Oracle SELECT HINTS
	Multiple Table Mapping
	Multiple Table Mappings for cmp-fields
	Multiple Table Mappings for cmr-fields


	7 Packaging EJBs for the WebLogic Server Container
	Required Steps for Packaging EJBs
	Reviewing the EJB Source File Components
	WebLogic Server EJB Deployment Files
	ejb-jar.xml
	weblogic-ejb-jar.xml
	weblogic-cmp-rdbms.xml
	Relationships Among the Deployment Files

	Specifying and Editing the EJB Deployment Descriptors
	Creating the Deployment Files
	Manually Editing EJB Deployment Descriptors

	Referencing Other EJBs and Resources
	Referencing External EJBs
	Referencing Application-Scoped EJBs
	Referencing Application-Scoped JDBC DataSources

	Packaging EJBs into a Deployment Directory
	ejb.jar file

	Compiling EJB Classes and Generating EJB Container Classes
	Possible Generated Class Name Collisions

	Loading EJB Classes into WebLogic Server
	Specifying an ejb-client.jar
	Manifest Class-Path

	8 Deploying EJBs to WebLogic Server
	Deploying EJBs at WebLogic Server Startup
	Deploying EJBs in Different Applications

	Deploying EJBs on a Running WebLogic Server
	EJB Deployment Names
	Deploying New EJBs into a Running Environment

	Viewing Deployed EJBs
	Undeploying Deployed EJBs
	Undeploying EJBs

	Updating Deployed EJBs
	The Update Process
	Updating the EJB

	Deploying Compiled EJB Files
	Deploying Uncompiled EJB Files

	9 EJB Runtime Monitoring
	Runtime Cache Attributes
	Cached Beans Current Count
	Cache Access Count
	Cache Hit Count
	Cache Miss Count
	Activation Count
	Passivation Count
	Cache Miss Ratio

	Runtime Lock Manager Attributes
	Lock Entries Current Count
	Lock Manager Access Count
	Waiter Total Count
	Timeout Total Count
	Lock Waiter Ratio
	Lock Timeout Ratio

	Runtime Free Pool Attributes
	Access Total Count
	Miss Total Count
	Destroyed Total Count
	Pooled Beans Current Count
	Beans In Use Current Count
	Waiter Current Count
	Pool Timeout Total Count
	Pool Miss Ratio
	Destroyed Bean Ratio
	Pool Timeout Ratio

	Runtime Transaction Attributes
	Transactions Committed Total Count
	Transactions Rolled Back Total Count
	Transactions Timed Out Total Count
	Transaction Rollback Ratio
	Transaction Timeout Ratio

	JMS Attributes
	JMSConnection Alive


	11 The weblogic-ejb-jar.xml Deployment Descriptor
	EJB Deployment Descriptors
	DOCTYPE Header Information
	Document Type Definitions (DTDs) for Validation
	weblogic-ejb-jar.xml
	ejb-jar.xml


	2.0 weblogic-ejb-jar.xml Deployment Descriptor File Structure
	2.0 weblogic-ejb-jar.xml Deployment Descriptor Elements
	allow-concurrent-calls
	cache-between-transactions
	cache-type
	client-authentication
	client-cert-authentication
	clients-on-same-server
	concurrency-strategy
	confidentiality
	connection-factory-jndi-name
	delay-updates-until-end-of-tx
	description
	destination-jndi-name
	ejb-name
	ejb-reference-description
	ejb-ref-name
	Example

	ejb-local-reference-description
	enable-call-by-reference
	enable-dynamic-queries
	entity-cache
	entity-cache-name
	entity-cache-ref
	entity-clustering
	entity-descriptor
	estimated-bean-size
	finders-load-bean
	home-call-router-class-name
	home-is-clusterable
	home-load-algorithm
	idempotent-methods
	identity-assertion
	idle-timeout-seconds
	iiop-security-descriptor
	initial-beans-in-free-pool
	initial-context-factory
	integrity
	invalidation-target
	is-modified-method-name
	isolation-level
	jms-polling-interval-seconds
	jms-client-id
	jndi-name
	local-jndi-name
	max-beans-in-cache
	max-beans-in-free-pool
	message-driven-descriptor
	method
	method-intf
	method-name
	method-param
	method-params
	persistence
	persistence-type
	persistence-use
	persistent-store-dir
	pool
	principal-name
	provider-url
	read-timeout-seconds
	reference-descriptor
	relationship-description
	replication-type
	res-env-ref-name
	res-ref-name
	resource-description
	resource-env-description
	role-name
	security-permission
	security-permission-spec
	security-role-assignment
	stateful-session-cache
	stateful-session-clustering
	stateful-session-descriptor
	stateless-bean-call-router-class-name
	stateless-bean-is-clusterable
	stateless-bean-load-algorithm
	stateless-bean-methods-are-idempotent
	stateless-clustering
	stateless-session-descriptor
	transaction-descriptor
	transaction-isolation
	transport-requirements
	trans-timeout-seconds
	type-identifier
	type-storage
	type-version
	weblogic-ejb-jar
	weblogic-enterprise-bean

	12 The weblogic-cmp-rdbms- jar.xml Deployment Descriptor
	EJB Deployment Descriptors
	DOCTYPE Header Information
	Document Type Definitions (DTDs) for Validation
	weblogic-cmp-rdbms-jar.xml
	ejb-jar.xml


	2.0 weblogic-cmp-rdbms-jar.xml Deployment Descriptor File Structure
	2.0 weblogic-cmp-rdbms-jar.xml Deployment Descriptor Elements
	automatic-key-generation
	caching-element
	caching-name
	check-exists-on-method
	cmp-field
	cmr-field
	column-map
	create-default-dbms-tables
	database-type
	data-source-name
	db-cascade-delete
	dbms-column
	dbms-column-type
	description
	delay-database-insert-until
	Example

	ejb-name
	enable-batch-operations
	enable-tuned-updates
	field-group
	field-map
	foreign-key-column
	foreign-key-table
	generator-name
	generator-type
	group-name
	include-updates
	Function

	key-cache-size
	Example

	key-column
	max-elements
	method-name
	method-param
	method-params
	optimistic-column
	order-database-operations
	primary-key-table
	query-method
	relation-name
	relationship-caching
	relationship-role-map
	relationship-role-name
	sql-select-distinct
	table-map
	table-name
	use-select-for-update
	validate-db-schema-with
	verify-columns
	weblogic-ql
	weblogic-query
	weblogic-rdbms-bean
	weblogic-rdbms-jar
	weblogic-rdbms-relation
	weblogic-relationship-role

	13 Important Information for EJB 1.1 Users
	Writing for RDBMS Persistence for EJB 1.1 CMP
	Finder Signature
	finder-list Stanza
	finder-query Element

	Using WebLogic Query Language (WLQL) for EJB 1.1 CMP
	WLQL Syntax
	WLQL Operators
	WLQL Operands
	Examples of WLQL Expressions

	Using SQL for CMP 1.1 Finder Queries
	Tuned EJB 1.1 CMP Updates in WebLogic Server
	Using is-modified-method-name to Limit Calls to ejbStore()
	5.1 weblogic-ejb-jar.xml Deployment Descriptor File Structure
	5.1 weblogic-ejb-jar.xml Deployment Descriptor Elements
	caching-descriptor
	max-beans-in-free-pool
	initial-beans-in-free-pool
	max-beans-in-cache
	idle-timeout-seconds
	cache-strategy
	read-timeout-seconds

	persistence-descriptor
	is-modified-method-name
	delay-updates-until-end-of-tx
	persistence-type
	db-is-shared
	stateful-session-persistent-store-dir
	persistence-use

	clustering-descriptor
	home-is-clusterable
	home-load-algorithm
	home-call-router-class-name
	stateless-bean-is-clusterable
	stateless-bean-load-algorithm
	stateless-bean-call-router-class-name
	stateless-bean-methods-are-idempotent

	transaction-descriptor
	trans-timeout-seconds

	reference-descriptor
	resource-description
	ejb-reference-description

	enable-call-by-reference
	jndi-name
	transaction-isolation
	isolation-level
	method

	security-role-assignment

	1.1 weblogic-cmp-rdbms-jar.xml Deployment Descriptor File Structure
	1.1 weblogic-cmp-rdbms-jar.xml Deployment Descriptor Elements
	RDBMS Definition Elements
	pool-name
	schema-name
	table-name

	EJB Field-Mapping Elements
	attribute-map
	object-link
	bean-field
	dbms-column

	Finder Elements
	finder-list
	finder
	method-name
	method-params
	method-param
	finder-query
	finder-expression



	Index

