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Preface

Live in fragments no longer. Only connect.
Edward Morgan Forster

Welcome to Advanced Java 2 Platform How to Program and the exciting world of ad-
vanced-programming concepts with the three major Java platforms—Java™ 2 Enterprise
Edition (J2EE), Java 2 Standard Edition (J2SE) and Java 2 Micro Edition (J2ME). Little
did we know when we attended the November 1995 Internet/World Wide Web conference
in Boston what that session would yield—four editions of Java How To Program (the
world’s best-selling Java textbook), and now this book about Java software-development
technologies for upper-level college courses and professional developers.

Before Java appeared, we were convinced that C++ would replace C as the dominant
application-development language and systems-programming language for the next
decade. However, the combination of the World Wide Web and Java now increases the
prominence of the Internet in information-systems planning and implementation. Organi-
zations want to integrate the Internet “seamlessly” into their information systems. Java is
more appropriate than C++ for this purpose—as evidenced by Sun Microsystems’
announcement in 2001 that over 96% of enterprise application servers support J2EE.

Advanced Java 2 Platform How to Program is the first book in our Advanced How to
Program series. We discuss Java technologies that may be unfamiliar and challenging to
the average Java programmer. We structured each chapter discussion to provide the reader
with an introduction to leading-edge and complex Java technologies, rather than provide a
detailed analysis of every nuance of each topic. In fact, each topic we present could be a
600800 page book in itself.

We use a different approach with the examples in this book than that of programming
examples in our previous books. We provide fewer programs, but these programs are more
substantial and illustrate sophisticated coding practices. We integrate many technologies to
create a book for developers that enables you to “go beyond” and experiment with the most
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Preface

up-to-date technologies and most widely employed design concepts. What better way to
learn than to work with actual technologies and code?

When determining the appropriate topics for this book, we read dozens of journals,
reviewed the Sun Microsystems Web site and participated in numerous trade shows. We
audited our material against the latest technologies presented at the JavaOne conference—
the leading Java-developer conference sponsored by Sun Microsystems—and at other
popular Java conferences. We also reviewed books on specialized Java topics. After this
extensive research, we created an outline for this book and sent it for professional review
by Java experts. We found so many topics we wanted to include that we wound up with
over 1800 pages of material (several hundred of those pages appear as PDF documents on
the CD that accompanies this book). We apologize if this is inconvenient, but the material
and the number of topics are voluminous. We will most likely split the next edition into
two volumes.

This book benefitted from an unusually large pool of excellent reviewers and the
detailed documentation that Sun makes available on their Web site (www. sun.com). We
were excited to have a number of reviewers from Sun and many other distinguished
industry reviewers. We wanted experienced developers to review our code and discussions,
so we could offer “expert advice” from people who actually work with the technologies in
industry.

We are pleased to include a discussion of application servers in Chapter 21. The three
most popular application server software products are BEA’s WebLogic, IBM’s Web-
Sphere and Sun/Netscape’s iPlanet. Originally, we had planned to include all three on the
book’s accompanying CD, but we have included only WebLogic and WebSphere. iPlanet
was about to publish a new version as this book went to publication. By mutual agreement
between iPlanet and Deitel & Associates, Inc., we decided not to include this software, but
iPlanet provides a link to a site specific to this book—www.iplanet.com/
ias_deitel—where readers can download the latest iPlanet software. We also include
a discussion of how to deploy our case study on the iPlanet server. You can find this dis-
cussion on our Web site—www.deitel.com.

We moved four chapters from Java How to Program, Third Edition—RMI, Servlets,
JavaBeans and JDBC—to Advanced Java 2 Platform How to Program. Prentice Hall has
published a paperback supplement (ISBN: 0-13-074367-4) containing these four chapters
for readers who have purchased Java How to Program, Fourth Edition.

The world of Java is growing so rapidly that Advanced Java 2 Platform How to Pro-
gram and its companion text, Java How to Program, Fourth Edition, total 3400 pages! The
books are so large that we had to put several chapters from each on the accompanying CDs.
This creates tremendous challenges and opportunities for us as authors, for our publisher—
Prentice Hall, for instructors, for students and for professionals. We hope you enjoy the
results of these challenges as much as we have enjoyed the process of tackling them.

Features of Advanced Java 2 Platform How to Program

This book contains many features including:

*  Full-Color Presentation. This book is in full color to enable readers to see sample
outputs as they would appear on a color monitor. Also, we now syntax color all
the Java code, as do many of today’s Java integrated development environments
and code editors. Our syntax-coloring conventions are as follows:
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keywords appear in dark blue

JsP delimiters appear in red
all other code appears in black

“Code Washing.” This is our own term for the process we use to format the pro-
grams in the book with a carefully commented, open layout. The code is in full
color and grouped into small, well-documented pieces. This greatly improves
code readability—an especially important goal for us given that this book contains
almost 40,000 lines of code.

Advanced Graphical User Interface (GUI) Design. Starting with Chapter 2, we
use advanced Java Swing features to create real-world Java components, includ-
ing a Web-browser application with a multiple-document interface. In Chapter 3,
we introduce the Model-View-Controller (MVC) architecture and its implemen-
tation in the Swing API In Chapters 4 and 5, we create 2D graphics and 3D
worlds. The Java 2D Drawing Application with Design Patterns Case Study in
Chapter 5 presents a complex drawing program with which the user can create
shapes in various colors and gradients. We are also pleased to add Java 3D cover-
age. One of the book’s adopters said these chapters were ideal for a course in ad-
vanced GUI programming. (We wanted to include multimedia programming with
the Java Media Framework, but instead we decided to include this material in the
companion book, Java How to Program, Fourth Edition.)

Enterprise Java and Our Enterprise Java Case Study. Developers use Java for
building “heavy-duty” enterprise applications. Chapters 7-11, 14-16 and 21 explore
the necessary components for implementing enterprise solutions—including securi-
ty, database manipulation, servlets, JavaServer Pages, distributed transactions, mes-
sage-oriented middleware and application servers. In Chapter 7, Security, we
discuss secure communications and secure programming. Chapters 17-20 showcase
an Enterprise Java Case Study that integrates many technologies, such as Enterprise
JavaBeans, servlets, RMI-IIOP, XML, XSLT, XHTML, (and for wireless applica-
tion development) WML and cHTML—into an online-bookstore application. The
Deitel Bookstore demonstrates how to use the MVC architecture introduced in
Chapter 3 to build enterprise applications. This bookstore uses technologies to pro-
vide support for almost any type of client, including cell phones, mobile devices and
Web browsers. In this world of networks and wireless networks, business informa-
tion must be delivered securely and reliably to the intended recipients.

Distributed Systems. Enterprise applications are usually so complex that they run
more efficiently when program components are distributed among different ma-
chines in organizations’ networks. This book introduces several technologies for
building distributed systems—Remote Method Invocation (RMI), Jini, JavaSpac-
es, Java Management Extensions (JMX), Jiro and Common Object Request Bro-
ker Architecture (CORBA). CORBA, controlled by the Object Management
Group (OMG), is a mature distributed computing technology for integrating dis-
tributed components written in many disparate languages. Java was originally in-
tended for networks of programmable devices—Jini assumes that technology role
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now. JMX and Jiro are technologies specifically for network management (LANs,
W AN, intranets, the Internet, extranets, etc.).

e Java 2 Micro Edition (J2ME) and Wireless Applications. It is estimated that by
2003, more people worldwide will access the Internet through wireless devices
than through desktop computers. The Java platform for wireless devices with lim-
ited capabilities such as cell phones and personal digital assistants is Java 2 Micro
Edition (J2ME). Chapter 12, Wireless Java-Based Applications Development and
J2ME, contains a case study that sends content from a centralized data store to
several wireless clients, including a J2ME client.

e Web Services. Web services are applications that expose public interfaces usable
by other applications over the Web. The area of Web services builds on existing
protocols, such as HTTP, and communicate with XML-based messages. Directory
services enable clients to perform lookups to discover available Web services. The
Simple Object Access Protocol (SOAP) uses XML to provide communication in
many Web services. Many of the technologies in this book can be used to build
Web services.

*  Employing Design Patterns. The book’s largest case studies—such as the Java
2D drawing program in Chapter 5, the three-tier servlet and JavaServer Pages case
study in Chapter 11, the three-tier wireless application in Chapter 12 and the De-
itel Bookstore Enterprise Case Study in Chapters 17-20—each contain thousands
of lines of code. Larger systems, such as automated teller machines or air-traffic
control systems, can contain hundreds of thousands, or even millions, of lines of
code. Effective design is crucial to the proper construction of such complex sys-
tems. Over the past decade, the software engineering industry has made signifi-
cant progress in the field of design patterns—proven architectures for
constructing flexible and maintainable object-oriented software.! Using design
patterns can substantially reduce the complexity of the design process. We used
many design patterns when building the software in this book. Chapter 1 introduc-
es design patterns, discusses why they are useful and lists those design patterns we
use throughout this book

* XML. XML (Extensible Markup Language) use is exploding in the software-de-
velopment industry and we use it pervasively throughout the text. As a platform-
independent syntax for creating markup languages, XML’s data portability inte-
grates well with Java’s portable applications and services. If you do not know
XML, Appendices A-D of this book provide an introduction to XML. Appendices
A and B introduce XML basics and DTDs, which define standard XML document
structures. Appendix C introduces the Document Object Model (DOM) API for
manipulating XML documents. Appendix D covers XSLT (Extensible Stylesheet
Language Transformations—an XML vocabulary for transforming XML docu-
ments into other text-based documents.

*  Peer-to-Peer Applications. Peer-to-peer (P2P) applications—such as instant mes-
saging and document-sharing programs—have become extremely popular. Chap-

1. Gamma, Erich, Richard Helm, Ralph Johnson, and John Vlissides. Design Patterns; Elements of
Reusable Object-Oriented Software. (Massachusetts: Addison-Wesley, 1995).
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ter 28, Peer-to-Peer Applications and JXTA, introduces this architecture, in whith
each node performs both client and server duties. JXTA (short for the term “Jix-
tapose”), defines protocols for implementing peer-to-peer applications. This cha-
ter includes two P2P application case studies—one written with Jini and RMI ad
the other written in multicast sockets and RMI. Both implement a P2P instant mes-
saging application. We wanted a capstone example for Jini and decided this cha-
ter should have it. The first case study is somewhat centralized—and therefore ot
a “true” P2P application (some developers think that Jini has too much overhad
for a peer-to-peer application). We developed the second to demonstrate a lighter-
weight, decentralized implementation.

Appendix H, Career Opportunities. This appendix introduces career services m
the Internet. We explore online career services from both the employer’s and en-
ployee’s perspectives. We suggest Web sites at which you can submit applia-
tions, search for jobs and review applicants (if you are interested in hiring
someone). We also review services that build recruiting pages directly into e-bui-
nesses. One of our reviewers told us that he had just gone through a job searh
largely using the Internet and this chapter would have expanded his search dramut-
ically.

Appendix I, Unicode. This appendix overviews the Unicode Standard. As con-
puter systems evolved worldwide, computer vendors developed numeric repe-
sentations of character sets and special symbols for the local languages spokenin
different countries. In some cases, different representations were developed br
the same languages. Such disparate character sets made communication betwetn
computer systems difficult. Java supports the Unicode Standard (maintained by a
non-profit organization called the Unicode Consortium), which defines a single
character set with unique numeric values for characters and special symbolsin
most spoken languages. This appendix discusses the Unicode Standard, overvievs
the Unicode Consortium Web site (unicode.org) and shows a Java examgle
that displays “Welcome” in many different languages.

Bibliography and Resources. Chapters in this book contain bibliographies when
appropriate and URLSs that offer additional information about the technologits.
We did this so those readers who would like to study a topic further could begn
with the resources we found helpful when developing this book.

Some Notes to Instructors

A World of Object Orientation

When we wrote the first edition of Java How to Program, universities were still emphasi-
ing procedural programming in languages like Pascal and C. The leading-edge courss
were using object-oriented C++, but these courses were generally mixing a substantial
amount of procedural programming with object-oriented programming—something that
C++ lets you do, but Java does not. By the third edition of Java How to Program, may
universities were switching from C++ to Java in their introductory curricula, and instructas
were emphasizing a pure object-oriented programming approach. In parallel with this z-
tivity, the software engineering community was standardizing its approach to modeling -
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ject-oriented systems with the UML, and the design-patterns movement was taking shape.
This book takes a 100% object-oriented approach and emphasizes Java design patterns and
adherence to Java idiom.

The prerequisite for this book is Java How to Program, Fourth Edition (or equivalent
Java knowledge), which provides a solid foundation in Java programming. Java How to
Program, Fourth Edition includes the following chapters and appendices, for a more
detailed Table of Contents, visit www.deitel.com: Introduction to Computers, the
Internet and the Web; Introduction to Java Applications; Introduction to Java Applets; Con-
trol Structures: Part 1; Control Structures: Part 2; Methods; Arrays; Object-Based Program-
ming; Object-Oriented Programming; Strings and Characters; Graphics and Java 2D;
Graphical User Interface Components: Part 1; Graphical User Interface Components: Part
2; Exception Handling; Multithreading; Files and Streams; Networking; Multimedia:
Images, Animation, Audio and Video; Data Structures; Java Ultilities Package and Bit
Manipulation; Collections; Java Media Framework and Java Sound; Java Demos; Java
Resources; Operator Precedence Chart; ASCII Character Set; Number Systems; Creating
HTML Documentation with javadoc; Elevator Events and Listener Interfaces; Elevator
Model; Elevator View; Career Opportunities; Unicode; Bibliography.

Students Like Java

Students are highly motivated by the fact that they are learning a leading-edge language (Ja-
va) and a leading-edge programming paradigm (object-oriented programming) for building
entire systems. Java immediately gives them an advantage when they head into a world in
which the Internet and the World Wide Web have a massive prominence and corporations
need enterprise systems programmers. Students quickly discover that they can do great
things with Java, so they are willing to put in the extra effort. Java helps programmers un-
leash their creativity. We see this in the Java and advanced Java courses Deitel & Associ-
ates, Inc. teaches.

Focus of the Book

Our goal was clear—produce an advanced Java textbook for higher-level university cours-
es in computer programming for students with intermediate-level Java programming expe-
rience, and offer the depth and the rigorous treatment of theory and practice demanded by
professionals. To meet these goals, we produced a book that challenges Java programmers.
We present clear examples of advanced topics and often overlooked topics. We adhere to
Java idiom and follow sophisticated coding style and practices (i.e., not just the code for-
matting, but the idiomatic use of Java API’s, constructs and technologies). This book pre-
sents substantial Java applications that readers can use to start working with these
technologies immediately.

Evolution of Advanced Java 2 Platform How to Program

Advanced Java 2 Platform How to Program was finished fresh on the heels of Java How
to Program, Fourth Edition. Hundreds of thousands of university students and profession-
als worldwide have learned Java from our texts. Upon publication in September 2001, Ad-
vanced Java 2 Platform How to Program will be used in universities, corporations and
government organizations worldwide. Deitel & Associates, Inc. taught Java courses inter-
nationally to thousands of students as we were writing the various editions of Java How to
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Program and Advanced Java 2 Platform How to Program. We carefully monitored the ef-
fectiveness of material and tuned the books accordingly.

Conceptualization of Java

We believe in Java. Its conceptualization by Sun Microsystems, the creator of Java, was
brilliant. Sun based the new language on C and C++, two of the world’s most widely used
implementation languages. This immediately gave Java a huge pool of highly skilled pro-
grammers who were implementing most of the world’s new operating systems, communi-
cations systems, database systems, personal-computer applications and systems software.
Sun removed the more complex and error-prone C/C++ features (such as explicit pointers,
operator overloading and multiple inheritance, among others). They kept the language con-
cise by removing special-purpose features used by only small segments of the program-
ming community. They made the language truly portable for implementing Internet-based
and Web-based applications, and they included features developers need such as strings,
graphics, GUI components, exception handling, multithreading, multimedia (audio, imag-
es, animation and video), prepackaged data structures, file processing, database processing,
Internet and Web-based client/server networking, distributed computing and enterprise
computing. Then they made the language available at no charge to millions of potential
programmers worldwide.

2.5 Million Java Developers

Java was promoted in 1995 as a means of adding “dynamic content” to Web pages. Instead
of Web pages with only text and static graphics, Web pages could now “come alive” with au-
dios, videos, animations, interactivity—and soon, 3D imaging. But we saw much more in
Java than this. Java’s features are precisely what businesses and organizations need to meet
today’s information-processing requirements. So we immediately viewed Java as having the
potential to become one of the world’s key general-purpose programming languages. In fact,
Java has revolutionized software development with multimedia-intensive, platform-indepen-
dent, object-oriented code for conventional, Internet-, Intranet- and Extranet-based applica-
tions and applets. Java now has 2.5 million developers worldwide—a stunning
accomplishment when considering that it has been available publicly for only six years. No
other programming language has ever acquired such a large developer base so quickly.

Teaching Approach

Advanced Java 2 Platform How to Program, First Edition contains a rich collection of ex-
amples, exercises and projects drawn from many fields to provide readers with a chance to
solve interesting real-world problems. The book concentrates on the principles of good
software engineering and stresses program clarity, especially important when creating sub-
stantial programs like those covered in this book. We avoid arcane terminology and syntax
specifications in favor of teaching by example. Our code examples have been tested on
popular Java platforms. We are educators who teach edge-of-the-practice topics in industry
classrooms worldwide. The text emphasizes good pedagogy.

Learning Java via the live-code™ Approach

The book is loaded with live-code™ examples. This is how we teach and write about pro-
gramming, and is the focus of each of our multimedia Cyber Classrooms and Web-based
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training courses. We present each new concept in the context of a complete, working Java
program, immediately followed by screen captures that show the program’s output. We call
this style of teaching and writing our live-code™ approach. We use the language to teach
the language. Reading these programs (almost 40,000 lines of code) is much like entering
and running them on a computer.

Java Programming from Chapter Two

Advanced Java 2 Platform How to Program, “jumps right in” with substantial programs
right from Chapter 2. This is the beginning of an aggressive pace that challenges readers
with graphical, multithreaded, database-intensive, network-based programming. Through-
out the book, readers learn by implementing impressive projects.

World Wide Web Access
All the code for Advanced Java 2 Platform How to Program is on the CD that accompanies
this book. The code also is available at the following Web sites:

www.deitel.com
www.prenhall.com/deitel

Objectives

Each chapter begins with Objectives that inform the reader what to expect and provides an
opportunity, after reading the chapter, to determine if the reader has met these objectives.
It is a confidence builder and a source of positive reinforcement.

Quotations

The learning objectives are followed by quotations. Some are humorous, some are philo-
sophical and some offer interesting insights. Our readers enjoy relating the quotations to
the chapter material. The quotations are worth a “second look” after you read each chapter.

Outline
The chapter outline helps the reader approach the material in top-down fashion. This, too,
helps students anticipate what is to come and set a comfortable and effective learning pace.

Almost 40,000 Lines of Code in 126 Example Programs (with Program Outputs)

We present Java features in the context of complete, working Java programs. The programs
in this book are substantial, with hundreds to thousands of lines of code (e.g., 10,000 lines
of code for the bookstore case study example). Students should use the program code from
the CD that accompanies the book and run each program while studying that program in
the text.

841 Illustrations/Figures

Many of the figures are code examples, but this book still offers many charts, line drawings
and program outputs. For example, Chapter 4 and 5, Graphics Programming with Java 2D
and Java 3D, provides stunning graphics, and the architectural overview of the Enterprise
Java case study in Chapter 17 is impressive.
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235 Programming Tips

We have included programming tips to help students focus on important aspects of program
development. We highlight numerous tips in the form of Good Programming Practices,
Common Programming Errors, Testing and Debugging Tips, Performance Tips, Portabil-
ity Tips, Software Engineering Observations and Look-and-Feel Observations. These tips
and practices represent the best we have gleaned from decades of programming and teach-
ing experience. One of our students—a mathematics major—told us that she feels this ap-
proach is like the highlighting of axioms, theorems and corollaries in mathematics books;
it provides a basis on which to build good software.

Good Programming Practices

@ We highlight Good Programming Practices techniques for writing programs that are clearer,
more understandable, more debuggable and more maintainable.

—im COMMmon Programming Errors
Focusing on these Common Programming Errors helps readers avoid making the same errors.

Ed

When we first designed this “tip type,” we thought we would use it strictly to tell people how
to test and debug Java programs. In fact, many of the tips describe aspects of Java that re-
duce the likelihood of “bugs” and thus simplify the testing and debugging process.

) We have included 13 Performance Tips that highlight opportunities for improving program
X2 performance—making programs run faster or minimizing the amount of memory that they
occupy.

- Portability Tips

%@ One of Java’s “claims to fame” is “universal” portability, so some programmers assume that
if they implement an application in Java, the application will automatically be “perfectly”
portable across all Java platforms. Unfortunately, this is not always the case. We include Port-
ability Tips to help readers write portable code and to provide insights on how Java achieves
its high degree of portability.

Eﬂze object-oriented programming paradigm requires a complete rethinking about the way

we build software systems. Java is an effective language for performing good software engi-
neering. The Software Engineering Observations highlight architectural and design issues
that affect the construction of software systems, especially large-scale systems.

Look-and-Feel Observations

We provide Look-and-Feel Observations to highlight graphical user interface conventions.
These observations help readers design their own graphical user interfaces in conformance
with industry norms.

Open.
woesy

[
&3

Summary (949 Summary bullets)

Each chapter ends with additional pedagogical devices. We present a thorough, bullet-list-
style summary of the chapter. On average, there are 26 summary bullets per chapter. This
helps the readers review and reinforce key concepts.
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Terminology (1904 Terms)
We include in a Terminology section an alphabetized list of the important terms defined in
the chapter—again, further reinforcement. On average, there are 51 terms per chapter.

394 Self-Review Exercises and Answers (Count Includes Separate Parts)
Self-review exercises and answers are included for self-study. These reinforce the knowl-
edge the reader gained from the chapter.

189 Exercises (Count Includes Separate Parts)

Each chapter concludes with a set of exercises. The exercises cover many areas. This en-
ables instructors to tailor their courses to the unique needs of their audiences and to vary
course assignments each semester. Instructors can use these exercises to form homework
assignments, quizzes and examinations. The solutions for most of the exercises are includ-
ed on the Instructor’s Manual CD that is available only to instructors through their Pren-
tice-Hall representatives. [NOTE: Please do not write to us requesting the instructor’s
manual. Distribution of this publication is strictly limited to college professors teach-
ing from the book. Instructors may obtain the Instructor’s manual only from their
Prentice Hall representatives. We regret that we cannot provide the solutions to pro-
fessionals.] Solutions to approximately half of the exercises are included on the Advanced
Java 2 Platform Multimedia Cyber Classroom CD, which also is part of The Complete Ad-
vanced Java 2 Platform Training Course. For ordering instructions, please see the last few
pages of this book or visit www.deitel.com.

Approximately 3,080 Index Entries (with approximately 4648 Page References)

This book includes an extensive index. This helps the reader find any term or concept by
keyword. The index is useful to developers who use the book as a reference. The terms in
the Terminology sections generally appear in the index (along with many more index items
from each chapter).

“Double Indexing” of Java live-code™ Examples and Exercises

Advanced Java 2 Platform How to Program has 126 live-code™ examples and 189 exer-
cises (including parts). Many exercises are challenging problems or projects that require
substantial effort. We have “double indexed” the live-code™ examples. For every Java
source-code program in the book, we took the file name with the . java extension, such as
WebBrowser . java and indexed it both alphabetically (in this case under “W”) and as a
subindex item under “Examples.” This makes it easier to find examples using particular
features.

Software Included with Advanced Java 2 Platform How fo
Program

There are a number of for-sale Java products available. However, you do not need them to
get started with Java. We wrote Advanced Java 2 Platform How to Program using the Java
2 Software Development Kit (J2SDK) Standard Edition Version 1.3.1 for Windows and
Linux (Intel x86) and other software programs that we include on the CD that accompanies
this book. For your convenience, Sun’s J2SDK also can be downloaded from the Sun Mi-
crosystems Java Web site java.sun.com/j2se. We include some of the most popular
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server software so you can set up and run live systems. This software includes BEA We-
bLogic Server™, Version 6.0 (Windows/Linux) with Service Pack 2, 30-Day Trial, Enter-
prise Edition, 6.0, Testdrive; IBM® WebSphere® Application Server, Advanced Single
Server Edition, Version 4.0 for Windows NT® and Windows® 2000 Evaluation Copy, and
Apache Tomcat 3.2.3 from the Apache Software Foundation. We also include Informix
Software’s Cloudscape 3.6.4 database software. With Sun’s cooperation, we also were able
to include on the CD a powerful Java integrated development environment (IDE)—Sun
Microsystem’s Forte for Java Community Edition. Forte is a professional IDE written in
Java that includes a graphical user interface designer, code editor, compiler, visual debug-
ger and more. J2SDK 1.3.1 must be installed before installing Forte. If you have any ques-
tions about using this software, please read the introductory Forte documentation on the
CD. We will provide additional information on our Web site www.deitel.com.

The CD also contains the book’s examples and a Web page with links to the Deitel &
Associates, Inc. Web site (www.deitel . com), the Prentice Hall Web site (www.pren-
hall.com/deitel) and the many Web sites listed at the end of each chapter. If you
have access to the Internet, this Web page can be loaded into your Web browser to give you
quick access to all the resources. Finally, because we wrote much more than we originally
intended, a number of chapters and appendices have been off-loaded to the CD.

Ancillary Package for Advanced Java 2 Platform How to
Program

Advanced Java 2 Platform How to Program has extensive ancillary materials for instruc-
tors teaching from the book. The Instructor’s Manual CD contains solutions to the vast ma-
jority of the end-of-chapter exercises. We also provide PowerPoint® slides containing all
the code and figures in the text. You are free to customize these slides to meet your own
classroom needs. Prentice Hall provides a Companion Web Site (www.prenhall .com/
deitel) that includes resources for instructors and students. For instructors, the Web site
has a Syllabus Manager for course planning, links to the PowerPoint slides and reference
materials from the appendices of the book (such as the character sets and Web resources).
For students, the Web site provides chapter objectives, true/false exercises with instant
feedback, chapter highlights and reference materials. [NOTE: Please do not write to us
requesting the instructor’s manual. Distribution of this publication is strictly limited
to college professors teaching from the book. Instructors may obtain the solutions
manual only from their regular Prentice Hall representatives. We regret that we can-
not provide the solutions to professionals.]

Advanced Java 2 Plaiform Multimedia Cyber Classroom (CD
and Web-Based Training Versions) and The Complete
Advanced Java 2 Plaiform Training Course

We have prepared an interactive, CD-based, software version of Advanced Java 2 Platform
How to Program, called the Advanced Java 2 Platform Multimedia Cyber Classroom. It is
loaded with features for learning and reference. The Cyber Classroom is wrapped with the
textbook at a discount in The Complete Advanced Java 2 Platform Training Course. If you
already have the book and would like to purchase the Advanced Java 2 Platform Multime-
dia Cyber Classroom (ISBN: 0-13-091276-x) separately, please visit www.infor-
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mit.com/cyberclassrooms. All Deitel Cyber Classrooms are generally available in
CD and Web-based training formats.

The CD has an introduction with the authors overviewing the Cyber Classroom’s fea-
tures. Many of the live-code™ examples in the textbook truly “come alive” in the Cyber
Classroom. If you are viewing a program and want to execute it, you click the lightning bolt
icon and the program will run. You will immediately see—and hear for the audio-based
multimedia programs—the program’s outputs. If you want to modify a program and see
and hear the effects of your changes, simply click the floppy-disk icon that causes the
source code to be “lifted off” the CD and “dropped into” one of your own directories so you
can edit the text, recompile the program and try out your new version. Click the audio icon
and one of the authors will talk about the program and “walk you through” the code.

The Cyber Classroom also provides navigational aids including extensive hyper-
linking. The Cyber Classroom is browser based, so it remembers recent sections you have
visited and allows you to move forward or backward among these sections. The thousands
of index entries are hyperlinked to their text occurrences. You can search for a term using
the “find” feature and the Cyber Classroom locates its occurrences throughout the text. The
Table of Contents entries are “hot”—so clicking a chapter name takes you to that chapter.

Students tell us that they particularly like the fact that solutions to about half the exer-
cises in the book are included with the Cyber Classroom. Studying and running these extra
programs is a great way for students to enhance their learning experience.

Students and professional users of our Cyber Classrooms tell us they like the interac-
tivity and that the Cyber Classroom is an effective reference because of the extensive
hyperlinking and other navigational features. We received an email from a person who said
that he lives “in the boonies” and cannot take a live course at a university, so the Cyber
Classroom was the solution to his educational needs.

Professors tell us that their students enjoy using the Cyber Classroom, spend more time
on the course and master more of the material than in textbook-only courses. We have pub-
lished (and will be publishing) many other Cyber Classroom and Complete Training
Course products. For a complete list of the available and forthcoming Cyber Classrooms
and Complete Training Courses, see the Deite[™ Series page at the beginning of this book
or the product listing and ordering information at the end of this book. You can also visit
www.deitel.comor www.prenhall.com/deitel for more information.
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