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Introduction and Roadmap

This chapter describes the contents and organization of this guide—.

This chapter includes the following sections:

* Document Scope and Audience

¢ Guide to this Document

* Related Documentation

¢ Samples and Tutorials for the EJB Developer

* New and Changed Features in This Release

1.1 Document Scope and Audience

This document is a resource for software developers who develop applications that
include WebLogic Server Enterprise JavaBeans (E]Bs), version 2.1. It also contains
information that is useful for business analysts and system architects who are
evaluating WebLogic Server or considering the use of WebLogic Server EJBs for a
particular application.

The topics in this document are relevant during the design and development phases of
a software project. The document also includes topics that are useful in solving
application problems that are discovered during test and pre-production phases of a
project.

This document does not address production phase administration, monitoring, or
performance tuning. For links to WebLogic Server documentation and resources for
these topics, see Related Documentation.

It is assumed that the reader is familiar with Java EE and E]JB 2.1 concepts. This
document emphasizes the value-added features provided by WebLogic Server E]Bs
and key information about how to use WebLogic Server features and facilities to get
an EJB application up and running.

For information on programming and packaging 3.1 EJBs, see Developing Enterprise
JavaBeans for Oracle WebLogic Server.

1.2 Guide to this Document

e This chapter, Introduction and Roadmap, introduces the organization of this guide.

* Understanding Enterprise JavaBeans, reviews the different bean types, their
capabilities, and how they work with other application objects and WebLogic
Server.
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Related Documentation

Designing Enterprise JavaBeans, discusses design options for WebLogic Server
Enterprise JavaBeans (E]Bs), factors to consider during the design process, and
recommended design patterns.

Implementing Enterprise JavaBeans, describes the EJB implementation process, and
provides guidance for how to get an EJB up and running in WebLogic Server.

Session EJBs, describes how session beans work within the EJB container, and
provides design and development guidelines that are specific to session beans.

Entity E]Bs, describes how entity beans work within the E]B container, and
provides design and development guidelines that are specific to entity beans.

Message-Driven E]Bs, describes how message-driven beans work within the EJB
container, and provides design and development guidelines that are specific to
message-driven beans.

Deployment Guidelines for Enterprise JavaBeans, discusses E]B-specific
deployment issues and procedures.

Deployment Descriptor Schema and Document Type Definitions Reference
describes the EJB XML Schema Definitions (XSDs) and the namespace declarations
that deployment descriptor files must contain.

weblogic-ejb-jar.xml Deployment Descriptor Reference, describes the EJB 2.x
deployment descriptor elements in webl ogi c- ej b-j ar. xnl file, the WebLogic
Server-specific deployment descriptor.

weblogic-cmp-jar.xml Deployment Descriptor Reference, describes the EJB 2.x
elements in webl ogi c- cnp-j ar. xmi file, the WebLogic Server-specific
deployment descriptor for container-managed persistence features.

appc Reference, is a complete reference for the WebLogic Server appc tool for
compiling, validating, and generating EJB code.

EJBGen Reference, is a reference for the WebLogic Server EJBGen E]B 2.x code
generator.

Important Information for EJB 1.1 Users, contains important design and
implementation information specific to EJB 1.1.

EJB Query Language (EJB-QL) and WebLogic Server, discusses issues pertinent to
using EJB QL with WebLogic Server.

1.3 Related Documentation

This document contains EJB-specific design and development information.

For comprehensive guidelines for developing, deploying, and monitoring WebLogic
Server applications, see the following documents:

Developing Message-Driven Beans for Oracle WebLogic Server is a resource for
developing applications that use message-driven beans (MDBs).

Developing Applications for Oracle WebLogic Server is a guide to developing
WebLogic Server applications.
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Samples and Tutorials for the EJB Developer

* Deploying Applications to Oracle WebLogic Server is the primary source of information
about deploying WebLogic Server applications in development and production
environments.

* Tuning Performance of Oracle WebLogic Server provides information on how to
monitor performance and tune the components in a WebLogic Server.

1.4 Samples and Tutorials for the EJB Developer

In addition to this document, Oracle provides a variety of code samples and tutorials
for EJB developers. The examples and tutorials illustrate WebLogic Server E]Bs in
action, and provide practical instructions on how to perform key EJB development
tasks.

Oracle recommends that you run some or all of the EJB examples before developing
your own E]Bs.

1.4.1 Avitek Medical Records Application (MedRec) and Tutorials

MedRec is an end-to-end sample Java EE application shipped with WebLogic Server
that simulates an independent, centralized medical record management system. The
MedRec application provides a framework for patients, doctors, and administrators to
manage patient data using a variety of different clients.

MedRec demonstrates WebLogic Server and Java EE features, and highlights Oracle-
recommended best practices. MedRec is optionally configured after the WebLogic
Server installation in the ORACLE_HOVE\ user _pr oj ect s\ donai ns\ nmedr ec
directory by default, where ORACLE_HOVE is the directory you specified as the Oracle
home when you installed Oracle WebLogic Server. For more information, see "Sample
Applications and Code Examples" in Understanding Oracle WebLogic Server.

MedRec includes a service tier comprised primarily of EJBs that work together to
process requests from Web applications, Web services, and workflow applications,
and future client applications. The application includes message-driven, stateless
session, stateful session, and entity EJBs.

As companion documentation to the MedRec application, Oracle provides tutorials
that provide step-by-step procedures for key development tasks, including EJB-
specific tasks, such as:

¢ Using EJBGen to Generate E]JB deployment descriptors
* Exposing a stateless Session EJB as a Web service

¢ Securing EJB resources using the WebLogic Server Administration Console

1.4.2 EJB Examples in the WebLogic Server Distribution

WebLogic Server optionally installs API code examples in the ORACLE_HOVE

\wW server\sanpl es\ server\ exanpl es\ src\ exanpl es\ ej b directory, where
ORACLE_HOVE represents the directory in which you installed WebLogic Server. For
more information, see "Sample Applications and Code Examples" in Understanding
Oracle WebLogic Server.
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1.4.3 Additional EJB Examples Available for Download

Additional API examples for download at ht t ps: // bea-
certified. projects. dev2dev. bea. com These examples are distributed as ZIP
files that you can unzip into an existing WebLogic Server samples directory structure.

You build and run the downloadable examples in the same manner as you would an
installed WebLogic Server example. For more information, see the download pages of
individual examples at ht t ps: // bea-certifi ed. proj ects. dev2dev. bea. com

1.5 New and Changed Features in This Release

For a comprehensive listing of the new WebLogic Server features introduced in this
release, see "What's New in WebLogic Server" in What's New in Oracle WebLogic Server
12.2.1.1.
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2

Understanding Enterprise JavaBeans

This chapter reviews the different Enterprise JavaBean (E]JB) types and the functions
they can serve in an application, and describes how they work with other application
objects and WebLogic Server.

It is assumed the reader is familiar with Java programming and EJB 2.x concepts and
features.

This chapter includes the following sections:

e How Do Applications Use EJBs?

¢ EJB Anatomy and Environment

* EJBs, Clients, and Application Objects

* EJBs and Message Destination References

* WebLogic Server Value-Added E]B Features

* Securing E]Bs

2.1 How Do Applications Use EJBs?

These sections describe the purpose and capabilities of each bean type:
¢ Session EJBs Implement Business Logic.
¢ Entity E]JBs Maintain Persistent Data .

® Message-Driven Beans Implement Loosely Coupled Business Logic.

2.1.1 Session EJBs Implement Business Logic

Session beans implement business logic. A session bean instance serves one client at a
time. There are two types of session beans: stateful and stateless.

2.1.1.1 Stateless Session Beans

A stateless session bean does not store session or client state information between
invocations—the only state it might contain is not specific to a client, for instance, a
cached database connection or a reference to another EJB. At most, a stateless session
bean may store state for the duration of a method invocation. When a method
completes, state information is not retained. Any instance of a stateless session bean
can serve any client—any instance is equivalent. Stateless session beans can provide
better performance than stateful session beans, because each stateless session bean
instance can support multiple clients, albeit one at a time.
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Example: An Internet application that allows visitors to click a "Contact Us" link and
send an email could use a stateless session bean to generate the email, based on the to
and from information gathered from the user by a JSP.

2.1.1.2 Stateful Session Beans

Stateful session beans maintain state information that reflects the interaction between
the bean and a particular client across methods and transactions. A stateful session
bean can manage interactions between a client and other enterprise beans, or manage
a workflow.

Example: A company Web site that allows employees to view and update personal
profile information could use a stateful session bean to call a variety of other beans to
provide the services required by a user, after the user clicks "View my Data" on a page:

* Accept the login data from a JSP, and call another EJB whose job it is to validate the
login data.

e Send confirmation of authorization to the JSP.

¢ (Call a bean that accesses profile information for the authorized user.

2.1.2 Entity EJBs Maintain Persistent Data

An entity bean represents a set of persistent data, usually rows in a database, and
provides methods for maintaining or reading that data. An entity bean is uniquely
identified by a primary key, and can provide services to multiple clients
simultaneously. Entity beans can participate in relationships with other entity beans.
The relationships between entity beans are a function of the real-world entities that the
entity beans model. An entity bean's fields and its relationships to other entity beans
are defined in an object schema, which is specified in the bean's ej b-j ar . xmi
deployment descriptor.

An entity bean can have other bean types, such as message-driven or session beans, as
clients, or be directly accessed by Web components. The client uses the entity bean to
access data in a persistent store. An entity bean encapsulates the mechanics of
database access, isolating that complexity from its clients and de-coupling physical
database details from business logic.

Example: The stateful session bean in the previous example, which orchestrates
services for an employee accessing personal profile information on a company
intranet, could use an entity bean for getting and updating the employee's profile.

2.1.3 Message-Driven Beans Implement Loosely Coupled Business Logic

A message-driven bean implements loosely coupled or asynchronous business logic in
which the response to a request need not be immediate. A message-driven bean
receives messages from a JMS Queue or Topic, and performs business logic based on
the message contents. It is an asynchronous interface between E]JBs and JMS.

Throughout its life cycle, an MDB instance can process messages from multiple clients,
although not simultaneously. It does not retain state for a specific client. All instances
of a message-driven bean are equivalent—the EJB container can assign a message to
any MDB instance. The container can pool these instances to allow streams of
messages to be processed concurrently.

The EJB container interacts directly with a message-driven bean—creating bean
instances and passing JMS messages to those instances as necessary. The container
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creates bean instances at deployment time, adding and removing instances during
operation based on message traffic.

For detailed information, see Developing Message-Driven Beans for Oracle WebLogic

Server.

Example: In an on-line shopping application, where the process of taking an order
from a customer results in a process that issues a purchase order to a supplier, the
supplier ordering process could be implemented by a message-driven bean. While
taking the customer order always results in placing a supplier order, the steps are

loosely coupled because it is not necessary to generate the supplier order before

confirming the customer order. It is acceptable or beneficial for customer orders to
"stack up" before the associated supplier orders are issued.

2.2 EJB Anatomy and Environment

These sections briefly describe classes required for each bean type, the EJB run-time

environment, and the deployment descriptor files that govern a bean's run-time

behavior.

¢ EJB Components

e The EJB Container

¢ EJB Deployment Descriptors

2.2.1 EJB Components

The composition of a bean varies by bean type. Table 2-1 defines the classes that make

up each type of EJB, and defines the purpose of the class type.

Table 2-1 Components of an EJB

EJB Description Stateless Stateful Entity MDB
Component Session  Session
Remote The remote interface exposes business Yes Yes Yes No
interface logic to remote clients—clients running in

a separate application from the EJB. It

defines the business methods a remote

client can call.
Local The local interface exposes business logic ~ Yes Yes Yes No
interface to local clients—those running in the same

application as the EJB. It defines the

business methods a local client can call.

Note: Not available for 1.1 E]Bs.
Local home The local home interface, also referred to Yes Yes Yes No

interface

as an EJB factory or life-cycle interface,
provides methods that local clients—those
running in the same application as the EJB
—can use to create, remove, and in the
case of an entity bean, find instances of
the bean.

The local home interface also has "home
methods"—business logic that is not
specific to a particular bean instance.
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Table 2-1 (Cont.) Components of an EJB
__________________________________________________________________________|

EJB Description Stateless Stateful Entity MDB
Component Session  Session

Remote The remote home interface, also referred ~ Yes Yes Yes No
home to as an EJB factory, or life-cycle interface,

interface provides methods that remote clients—

those running in a separate application
from the EJB—can use to create, remove,
and find instances of the bean.

Beanclass  The bean class implements business logic.  Yes Yes Yes Yes
Primary Only entity beans have a primary key No No Yes No
key class class. The primary key class maps to one

or more fields in a database—identifying
the persistent data to which the entity
bean corresponds.

2.2.2 The EJB Container

An EJB container is a run-time container for beans that are deployed to an application
server. The container is automatically created when the application server starts up,
and serves as an interface between a bean and run-time services such as:

¢ Life cycle management

¢ Code generation

® DPersistence management
® Security

¢ Transaction management

¢ Locking and concurrency control

2.2.3 EJB Deployment Descriptors

The structure of a bean and its run-time behavior are defined in one or more XML
deployment descriptor files. Programmers create deployment descriptors during the
EJB packaging process, and the descriptors become a part of the EJB deployment when
the bean is compiled.

WebLogic Server E]Bs have three deployment descriptors:

* ej b-jar.xm —The standard Java EE deployment descriptor. All beans must be
specified in an ej b-j ar. xm . Anej b-j ar. xnl can specify multiple beans that
will be deployed together.

¢ webl ogi c-ej b-j ar. xm —WebLogic Server-specific deployment descriptor that
contains elements related to WebLogic Server features such as clustering, caching,
and transactions. This file is required if your beans take advantage of WebLogic
Server-specific features. Like ej b-j ar. xm , webl ogi c- ej b-j ar. xm can
specify multiple beans that will be deployed together. See "weblogic-ejb-jar.xml
Deployment Descriptor Reference" in Developing Enterprise JavaBeans, Version 2.1,
for Oracle WebLogic Server.
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¢ webl ogi c-cnp-j ar. xmM —WebLogic Server-specific deployment descriptor that
contains elements related to container-managed persistence for entity beans. Entity
beans that use container-managed persistence must be specified in a webl ogi c-
cnp-j ar. xnm file. See "weblogic-cmp-jar.xml Deployment Descriptor Reference"
in Developing Enterprise JavaBeans, Version 2.1, for Oracle WebLogic Server.

2.2.4 Key Deployment Element Mappings

As described in E]JB Deployment Descriptors, a WebLogic Server E]B's runtime
behavior can be controlled by elements in three different descriptor files: ej b-
jar.xm ,webl ogi c-ej b-jar.xm ,and webl ogi c-cnp-jar. xm .

Table 2-2 lists the elements whose values should match in each descriptor file. The
elements listed in the table are defined in Bean and Resource References and Security
Roles.

Table 2-2 Element Mapping Among Descriptor Files

Map this in this element to the same element in this and to this element
element... of ejb-jar.xml... element of weblogic-ejb-jar.xml... in weblogic-cmp-
jar.xml...
rol e- nanme security- security-rol e-assi gnment N/A
role
ej b- name nmessage- webl ogi c-enterpri se-bean webl ogi c- r dbms-
driven, bean
entity,or
session
ej b-ref- assenbl y- ej b-reference-descriptionif N/A
nanme descriptor the referenced bean runs in a
different container than the current
bean.
res-ref- resource- resource-description N/A
name r ef

2.2.4.1 Bean and Resource References

Each descriptor file contains elements that identify a bean, and the runtime factory
resources it uses:

¢ ¢ej b- name—the name used to identify a bean in each deployment descriptor file,
independent of the name that application code uses to refer to the bean.

* ¢j b-ref - namre—the name by which a bean in another JAR is referred to in the
referencing bean's code.

¢ res-ref - name—the name by which a resource factory is referred to in the
referencing bean's code.

A given bean or resource factory is identified by the same value in each descriptor file
that contains it. Table 2-1 lists the bean and resource references elements, and their
location in each descriptor file.

For instance, for a container-managed persistence entity bean named Li nel t em this
line:

<ej b- name>Li nel t enx/ ej b- name>
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would appear in the:

e assenbl y-descri ptor elementof ej b-j ar. xm

e enterprise-bean element of webl ogi c-ej b-j ar. xm

e webl ogi c-r dbns- bean element of webl ogi c- cnp-j ar. xm

2.2.4.2 Security Roles

Security roles are defined in the r ol e- nane element in ej b-j ar. xm and
webl ogi c-ej b-jar. xm .

For information on:

* Programming security features for an EJB, see "Securing Enterprise JavaBeans
(EJBs)" in Developing Applications with the WebLogic Security Service.

* Creating or generating deployment descriptor files, see Generate Deployment
Descriptors.

¢ Editing deployment descriptor files, see Edit Deployment Descriptors.

e Elementsinej b-jar.xm ,seehttp://java.sun.conm xm /ns/j2ee/ ej b-
jar_2 1.xsd.

¢ Elements in webl ogi c- ej b-j ar. xm , see weblogic-ejb-jar.xml Deployment
Descriptor Reference.

¢ Elements in webl ogi c- cnp-j ar. xnl , see weblogic-cmp-jar.xml Deployment
Descriptor Reference.

2.3 EJBs, Clients, and Application Objects

Figure 2-1 illustrates how E]Bs typically relate to other components of a WebLogic
Server application and to clients.
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Figure 2-1 EJBs and Other Application Components
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An EJB can be accessed by server-side or client-side objects such as servlets, Java client

applications, other EJBs, applets, and non-Java clients.

Any client of an EJB, whether in the same or a different application, accesses it in a

similar fashion. WebLogic Server automatically creates implementations of an EJB's
home and business interfaces that can function remotely, unless the bean has only a
local interface.

All E]Bs must specify their environment properties using the Java Naming and
Directory Interface (JNDI). You can configure the JNDI namespaces of EJB clients to
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include the home interfaces for E]Bs that reside anywhere on the network—on
multiple machines, application servers, or containers.

Most beans do not require a global JNDI name—specified in the j ndi - nanme and
| ocal -j ndi - nane elements of webl ogi c- ej b-j ar. xnl . Most beans reference to
each other using ej b- | i nks, as described in Using EJB Links.

Because of network overhead, it is more efficient to access beans from a client on the
same machine than from a remote client, and even more efficient if the client is in the
same application.

See Programming Client Access to E]Bs for information on programming client access
to an EJB.

2.3.1 EJB Communications
WebLogic Server EJBs use:

¢ T3—To communicate with remote objects. T3 is a WebLogic-proprietary remote
network protocol that implements the Remote Method Invocation (RMI) protocol.

¢ RMI—To communicate with remote objects. RMI enables an application to obtain a
reference to an object located elsewhere in the network, and to invoke methods on
that object as though it were co-located with the client on the same JVM locally in
the client's virtual machine.

An EJB with a remote interface is an RMI object. An EJB's remote interface extends
j ava. rmi . renot e. For more information on WebLogic RMI, see Developing RMI
Applications for Oracle WebLogic Server.

e HTTP—An EJB can obtain an HTTP connection to a Web server external to the
WebLogic Server environment by using the j ava. net . URL resource connection
factory. For more information, see Configuring EJBs to Send Requests to a URL.

You can specify the attributes of the network connection an EJB uses by binding the
EJB to a WebLogic Server custom network channel. For more information, see
Configuring Network Communications for an E]B.

2.4 EJBs and Message Destination References

In this release of WebLogic Server, you can use logical message destinations to map a
logical message destination, defined in ej b-j ar. xml , to an actual message
destination, defined in webl ogi c- ej b-j ar. xm , as described in "Configuring E]Bs
to Use Logical Message Destinations" in Developing Message-Driven Beans for Oracle
WebLogic Server.

If a message destination reference cannot be resolved during deployment, a warning is
issued but the deployment will succeed. MDBs linked to unavailable message
destinations periodically attempt to connect to the message destination. Until the
message destination is available, attempts to look up message- desti nati on-

ref erences declared in ej b-j ar. xnl fail with a

j avax. nam ng. Nam ngExcept i on. When the message destination becomes
available, the MDBs will connect to it and service messages from it.

2.5 WebLogic Server Value-Added EJB Features

This section describes key WebLogic Server features that ease the process of EJB
development, and enhance the performance, reliability, and availability of EJB
applications.
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