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This book is a tutorial on Enterprise JavaBeans (EJB). It’s about EJB concepts,
methodology, and development. This book also contains a number of
advanced EJB topics, giving you a practical and real-world understanding of
the subject. By reading this book, you will acquire a deep understanding of EJB.

Make no mistake about it—what you are about to read is not easy. EJB incor-
porates concepts from a wealth of areas, including distributed computing, data-
bases, security, component-driven software, and more. Combining them is a
magnificent stride forward for the Java community, but with that comes a myr-
iad of concepts to learn and understand. This book will teach you the concepts
and techniques for authoring reusable components in Java, and it will do so
from the ground up. You need only to understand Java to understand this book.

While you’re reading this book, you may want to download the EJB specifi-
cation, available at http://java.sun.com/products/ejb/docs.html.

Goals for This Edition

The first edition of this book came out in 1999, and the second edition in 2002.
We had to make some tough calls when writing the second and third editions,
and we are confident you’ll like them. Here were our goals:

■■ To update the book for EJB 2.1. EJB 2.1 has many new useful features
that we detail throughout the book.

■■ To be broad and also deep. We do not regurgitate the complete EJB
specification in this book, nor do we cover every last detail of EJB.
Rather, we cover the most important parts of EJB, leaving room to dis-
cuss advanced issues. For a complete reference while you are coding,

Introduction
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search through the EJB specification using Adobe Acrobat. Readers who
are looking for a well-written book that is interactive and fun to read
and covers the basics through advanced subjects have come to the right
place.

■■ To be concise. Your time as a reader is extremely valuable, and you’re
likely waiting to read a stack of books besides this one. Given that most
people don’t have time to read 1,000-plus–page books, we actually
wanted to reduce the size of this book as much as possible. So we’ve
tightened things up and eliminated redundant examples. This way, you
can get to actually program with EJB, rather than read a book for
months on end. The irony of this story is that it was harder for us to
write a shorter book than a long book!

■■ To be a book for developers. This book is not intended for high-level
businesspeople. This is a technical book for a technical audience.

■■ To write a book the right way. This book’s primary author, Ed Roman,
has taken his skills in training and knowledge transfer and applied
them to this book. Thus, we’ve infused this book with the following
attributes:

■■ A conversational style. When you read this book, sometimes you’ll
feel like you’re almost having a discussion with us. We think this is
far superior to spending eons trying to re-read a formal writing style
over and over again.

■■ Use of diagrams and bulleted lists. The adage “a picture is worth a
thousand words” applies here. These tactics are great for breaking
up blocks of text. They keep things varied and make the book a
much faster read.

■■ A consistent voice. Even though several co-authors wrote this book,
you’ll hear one voice. This was done to combine best-of-breed
knowledge from several expert co-authors while maintaining a uni-
form look and feel throughout the book.

■■ To be an introductory book, but also to get quickly into advanced 
topics. We figured that the average developer has had enough of books
that merely skim the surface. We wanted to write a book that pushed
beyond the basics. Our approach when writing this book was always to
err on the side of being advanced. To achieve this, we did an immense
amount of research. We participated in the mailing lists, performed
many real-world projects, attended conferences and seminars, and net-
worked with the top experts throughout the world.

■■ To be vendor-neutral. All vendor-specific deployment steps are exter-
nalized to the book’s accompanying source code. This makes this book
useful for any EJB server.

xviii Introduction
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■■ To add useful EJB information garnered from our instructor-led train-
ing classes. Having taught EJB/J2EE for years, we have learned signifi-
cantly from our students. We have interlaced this book with many of
our own students’ questions and answers in relevant sections.

■■ To take all the source code and make it available online. Because we’ve
made the code available on the Web, you know it’s the latest version.
This will ensure that the code you receive works right the first time.

Organization of the Book

The text is organized into the following five parts:

■■ Part One is a whirlwind introduction to EJB programming. Part One
serves as a great overview for people in a hurry. While Part One is
essential information to EJB newcomers, veterans will also find nuggets
of useful knowledge. The following chapters are covered:

■■ Chapter 1 is a tour of enterprise computing. We’ll talk about compo-
nents, service-oriented architectures, distributed computing frame-
works, and containers. In this regard, we’ll introduce EJB and J2EE.

■■ Chapter 2 moves on to the fundamentals of building an EJB system,
including the tricky concept of request interception. We’ll also look
at the various source code files that make up an enterprise bean.

■■ Chapter 3 shows you how to put together a simple enterprise bean.
We’ll also learn how JNDI is used in EJB and see how to call that
bean from a client.

■■ Part Two devotes exclusive attention to programming with EJB. We’ll
see how to use the triad of beans: entity beans, session beans, and mes-
sage-driven beans. We’ll cover the basics of writing each type of bean,
including an example as well as detailed lifecycle diagrams.

■■ Chapter 4 introduces session beans. We’ll look at the difference
between stateful and stateless session beans, how to code a session
bean, and what’s going on behind the scenes with session beans.

■■ Chapter 5 shows how Web services can be implemented using EJB.
In particular, we show how a stateless session bean can be made
available as a Web service.

■■ Chapter 6 is a conceptual introduction to entity beans. We’ll look at
persistence concepts, what makes entity beans unique, and the files
involved when building entity beans.

Introduction xix
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■■ Chapter 7 covers bean-managed persistent (BMP) entity beans. We’ll
see how to program a BMP entity bean, and also look at what’s hap-
pening behind the scenes with BMP.

■■ Chapter 8 covers container-managed persistent (CMP) entity beans.
We’ll focus on the exciting features of EJB 2.x CMP, learn how to pro-
gram a CMP entity bean, and look at what’s happening behind the
scenes with CMP.

■■ Chapter 9 covers message-driven beans. We’ll first review the Java
Message Service (JMS), which is the messaging framework used
mostly with message-driven beans. We’ll then dive in and under-
stand how to program with message-driven beans.

■■ Chapter 10 discusses the EJB environment, along with services pro-
vided by the container. This includes environment properties,
resource factories, references between beans, and handles.

■■ Part Three, the most exciting part of the book, covers advanced EJB
concepts. The following chapters are included:

■■ Chapter 11 explains guidelines for using various Web application
frameworks, model-driven development tools, and so on, in EJB
applications. It also presents proven best practices for EJB design,
development, and testing.

■■ Chapter 12 tackles transactions. Transactions are a crucial topic for
anyone building an EJB application that involves state. We’ll discuss
transactions at a conceptual level followed by a discussion on how
to apply them to EJB. We’ll also learn about the Java Transaction API
(JTA) as well as J2EE Extended Transaction concepts.

■■ Chapter 13 provides an in-depth treatment of EJB security and cov-
ers Java Authentication and Authorization Service (JAAS), secure inter-
operability, and Web Services security.

■■ Chapter 14 introduces the new EJB timer service that lets you sched-
ule tasks for automatic execution.

■■ Chapter 15 covers relationships between entity beans. This is a criti-
cal concept for anyone performing complex persistence. We’ll
understand the concepts of cardinality, directionality, referential
integrity, and cascading deletes. We’ll also see how to code relation-
ships for both CMP and BMP entity beans.

■■ Chapter 16 covers persistence best practices. You’ll learn exciting
concepts such as how to choose between entity beans and other per-
sistence techniques, how to choose between BMP and CMP, and
you’ll survey a collection of persistence best practices that we’ve
assembled from our knowledge and experience.

xx Introduction
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■■ Chapter 17 covers integration to and from EJB platform in-depth. It
provides introduction to the various styles of integration, followed
by a discussion of various techniques for integrating EJB with the
outside world. It explains the J2EE Connector Architecture, a pre-
dominant framework for integrating EJB with back-end enterprise
applications, and discusses a connector example.

■■ Chapter 18 covers EJB tips and techniques for designing and
deploying EJB for better performance. You’ll learn about design
strategies that will help you make decisions such as when to choose
between stateful versus stateless session beans, when to choose
between local and remote interfaces, and so on. The chapter also
focuses a great deal on providing performance tuning tips for differ-
ent types of beans. 

■■ Chapter 19 discusses clustering in large-scale EJB systems. You’ll
learn about how clustering works behind the scenes and learn a few
strategies for how containers might achieve clustering. This is a criti-
cal topic for anyone building a system that involves several
machines working together.

■■ Chapter 20 covers EJB project management. We’ll talk about how to
get your project started on the right foot. This includes guidelines on
choosing between J2EE and .NET frameworks for your projects,
building a first pass of your system, dividing your development
team, and many such concepts.

■■ Chapter 21 provides guidelines for choosing the right EJB server for
your needs. We’ll describe our methodology for how an organiza-
tion can compare and contrast different vendors’ offerings. We’ll
also list our set of criteria for what we would want in an EJB server.

■■ Chapter 22 shows how to build a real-world J2EE system using EJB
components. We’ll see how the EJB components should be used
together in an enterprise, as well as how to connect them with clients
using Java servlets and JavaServer Pages (JSP) technology. We’ll also
demonstrate how to design an EJB object model using UML.

■■ The Appendixes are a collection of ancillary EJB topics. Some develop-
ers may want to read the appendices, while some may not need to do so.

■■ Appendix A teaches you Java Remote Method Invocation over the
Internet Inter-ORB Protocol (RMI-IIOP) and the Java Naming and
Directory Interface (JNDI). These technologies are prerequisites for
using EJB. If you’re just starting down the EJB road, you must read
this appendix first.

■■ Appendix B discusses how to integrate EJB and CORBA systems.
We’ll learn about how EJB and CORBA are interoperable through

Introduction xxi

03_576828 flast.qxd  11/3/04  11:37 AM  Page xxi



RMI-IIOP and see sample code for calling an EJB component from a
CORBA client.

■■ Appendix C is a deployment descriptor reference guide. This will be
useful for you later, when you’re working with deployment descrip-
tors and need a guide.

■■ Appendix D covers the EJB query language (EJB-QL) in detail.

■■ Appendix E is an API and diagram reference guide. This is useful
when you need to look up the purpose of a method or class in EJB.

Throughout the book, this icon will signal a tip, note, or other helpful advice
on EJB programming.

In a similar paradigm to our training courses, the content of this book is
very interactive. We have taken our knowledge of adult learning and
scattered boxes like this throughout the book. Each box asks you a question
to get you thinking. The answers to the questions are posted on the book’s
accompanying Web site. What do you think are the benefits of this
paradigm?

Illustrations in the Text

Almost all of the illustrations in this book are written in the Unified Modeling
Language (UML). UML is the de facto standard methodology for illustrating
software engineering concepts in an unambiguous way. If you don’t know
UML, pick up a copy of The Unified Modeling Language User Guide (Addison-
Wesley, ISBN 0201571684), which illustrates how to effectively use UML in
your everyday software. UML is a highly important achievement in object-ori-
ented methodology. It’s a common mechanism for engineers to communicate
and design with, and it forces you to abstract your object model prior to imple-
mentation. We cannot stress its use enough.

The Accompanying Web Site

This book would not be complete without a way to keep you in touch after it
was published. A Web site is available for resources related to this book. There
you’ll find:

■■ All of the source code you see in this book. The code comes complete
with Ant scripts, ready to build and run. It should be deployed on any
application server that is J2EE 1.4–compliant.

■■ Updates to the source code examples.
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■■ Error corrections from the text.

■■ A PDF copy of this book

The Web site is at www.wiley.com/compbooks/roman. 

Feedback

When you begin your EJB programming, we’re sure you’ll have many experi-
ences to share with other readers. Feel free to e-mail examples, case studies,
horror stories, or tips that you’ve found helpful in your experiences, and we’ll
post them on the Web site.

Send bug reports to books@middleware-company.com.

From Here

Now that we’ve gotten the logistics out of the way, let’s begin our exploration
of Enterprise JavaBeans.

About the Authors

Ed Roman is one of the world’s leading authorities on high-end middleware
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tems, Compuware, HP, IBM, Microsoft, Oracle, Sun Microsystems, and VERI-
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facto J2EE community Web site. Every day, thousands of developers get
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together on TheServerSide.com to share EJB design patterns, hear about the
latest EJB news, ask and answer EJB development questions, and read articles.
After you’ve read this book, visit TheServerSide.com to catch up on the latest
EJB information. TheServerSide.com is a completely free service and is
intended to help the community.
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PA R T

Overview

In Part One, we introduce the server-side development platform, the Java 2
Platform, Enterprise Edition (J2EE), of which the Enterprise JavaBeans (EJB)
component architecture is a vital piece. J2EE is a conglomeration of con-
cepts, programming standards, and innovations—all written in the Java
programming language. With J2EE, you can rapidly construct distributed,
scalable, reliable, and portable secure server-side deployments.

■■ Chapter 1 begins by exploring the need for server-side component
architecture such as EJB. You’ll see the rich needs of server-side com-
puting, such as scalability, high availability, resource management,
and security. We’ll discuss how EJB architecture relates to the Service-
oriented Architecture (SOA) paradigm. We’ll also take a look at the
J2EE server-side development platform.

■■ Chapter 2 moves on to the fundamentals of Enterprise JavaBeans.
We’ll look at the concept of request interception, which is crucial for
understanding how EJB works. We’ll also look at the different files
that go into a bean and how they work together.

■■ Chapter 3 gets down and dirty with EJB programming. Here, we’ll
write our first simple bean. We’ll explain how to code each of the files
that compose the bean, and we’ll also look at how to call that bean
from clients.

One
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3

Enterprise JavaBeans (EJB) is a server-side component architecture that sim-
plifies the process of building enterprise-class distributed component applica-
tions in Java. By using EJB, you can write scalable, reliable, and secure
applications without writing your own complex distributed component
framework. EJB is about rapid application development for the server side;
you can quickly and easily construct server-side components in Java by lever-
aging a prewritten distributed infrastructure provided by the industry. EJB is
designed to support application portability and reusability across any ven-
dor’s enterprise middleware services.

If you are new to enterprise computing, these concepts will be clarified
shortly. EJB is a complicated subject and thus deserves a thorough explanation.
In this chapter, we’ll introduce EJB by answering the following questions:

■■ What plumbing do you need to build a robust distributed object
deployment?

■■ What is EJB, and what value does it add?

■■ How does EJB relate to SOA?

■■ Who are the players in an EJB ecosystem?

Let’s kick things off with a brainstorming session.

Overview

C H A P T E R
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The Motivation for Enterprise JavaBeans

Figure 1.1 shows a typical business application. This application could exist in
any vertical industry and could solve any business problem. Here are some
examples:

■■ A stock trading system

■■ A banking application

■■ A customer call center

■■ A procurement system

■■ An insurance risk analysis application

Notice that this application is a distributed system. We broke up what would
normally be a large, monolithic application and divorced each layer of the
application from the others, so that each layer is completely independent and
distinct.

Take a look at this picture, and ask yourself the following question based
purely on your personal experience and intuition: If we take a monolithic appli-
cation and break it up into a distributed system with multiple clients connecting to
multiple servers and databases over a network, what do we need to worry about now
(as shown in Figure 1.1)?

Take a moment to think of as many issues as you can. Then turn the page
and compare your list to ours. Don’t cheat!

Figure 1.1 Standard multitier-only deployment.

Database

Client Client Client

Server Server
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