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Programming

book, the second in our new Simply series, was a joy to create. Our goal was
to write a book that focuses on core concepts and features of Java while
keeping the discussion of this highly technical subject as simple as possible.

To achieve these goals, we implemented an innovative teaching methodology. We
present the core concepts of leading-edge computing technologies using the tutorial-
based, APPLICATION-DRIVEN approach, combined with the DEITEL® signature LIVE-
CODE approach of teaching programming using complete, working, real-world appli-
cations. We merged the notion of a lab manual with that of a conventional textbook,
creating a book works well in a traditional classroom setting or with students sitting at
computers and building each example application as they read the tutorials.

As students work through the tutorials, they learn about Java and its fundamen-
tal features, such as graphical-user-interface (GUI) components, multimedia (audio,
images, animation and video), file processing, database processing and Internet and
World-Wide-Web-based client/server networking. At the end of most sections, we
provide self-review questions with answers so that students receive immediate feed-
back on their understanding of the material. Hundreds of additional self-review
questions with answers are available on this book’s Companion Web Site.

Welcome to Java, the Internet and World-Wide-Web programming! This

This book is loaded with pedagogic features, including:

m APPLICATION-DRIVEN Tutorial Approach. Each tutorial uses a contempo-
rary, real-world application to teach programming concepts. The examples
and exercises are up-to-the-minute with Internet/Web-related examples and
with popular applications, such as game playing, graphics, multimedia and
even a three-tier Web-based bookstore. Most examples have a business
focus. At the beginning of each tutorial, students “test-drive” the completed
application so they can see how it works. Then, they build the application by
following step-by-step instructions. The book concentrates on the principles
of good software design and stresses program clarity.

m LIVE-CODE Approach. This book uses LIVE-CODE examples. Each tutorial
ends with the complete, working application code and the students can run the
application that they just created. We call this method of teaching and writing
the LIVE-CODE Approach. We feel that this approach is more effective than
presenting only snippets of code out of the context of a complete application.

m Real-World Technologies. This text incorporates today’s technologies to
develop useful applications. For example, we use the Unified Modeling Lan-
guage™ (UML) to replace flowcharts—an older standard. The UML has
become the preferred graphical modeling language for designing object-ori-
ented applications. In Simply Java, we use UML to show the flow of control
for several applications, so students gain practice reading the type of dia-
grams that are used in industry.
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» Graphical User Interface (GUI) Programming. From the first tutorial, we

immerse students in GUI programming techniques and modifying Java
GUIs. Students who learn these techniques can create graphical applications
more quickly and easily. The early tutorials provide students with a founda-
tion for designing GUIs—concepts that they will apply throughout the book
as we teach core programming concepts. Many tutorials contain GUI Design
Tips that are summarized at the end of the tutorials for easy reference. Addi-
tionally, Appendix C, GUI Design Guidelines, compiles these tips to help
students as they prepare for exams.

Full-Color Presentation. This book is in full color so that students can see
sample outputs as they would appear on a monitor. Also, we syntax color the
Java code, similar to the way Java integrated development environments
(IDEs) color the code in their editor windows. This way, students can match
what they see in the book with what they see on their screens. Our syntax-
coloring conventions are as follows:

keywords appear in dark blue

text, class, method and variable names appear in black
errors appear in red

Graphics and Multimedia. Graphics and multimedia make applications fun
to create and use. In our introduction to graphics, Tutorial 20, we discuss
basic concepts and features of graphics. Part of Java’s initial appeal was that
it supported graphics, enabling Java programmers to visually enhance their
applications. You will learn several of Java’s capabilities for drawing two-
dimensional shapes and controlling colors. In Tutorial 27, we expand our dis-
cussion of graphics by introducing additional methods of the Graphics class
to outline and fill in different types of shapes. In Tutorial 28, you will explore
the Java Speech API, which produces synthetic speech from text inputs. You
will create a phone book application in which the user selects a name and the
application speaks the corresponding phone number.

Databases. Databases are crucial to businesses today, and we use real-world
applications to teach the fundamentals of database programming. Tutorial 26
and Tutorial 31 familiarize students with databases, presented in the context
of two applications—an ATM and a three-tier Web-based bookstore. In
Tutorial 26, you will learn how to connect to a database and retrieve informa-
tion from a database using the JDBC APL

Case Study. This book concludes with a sequence of four tutorials in which
the student builds a Web-based bookstore application. In Tutorial 29, you will
learn the multi-tier architecture that is used to create Web applications. You
will learn about Web servers and install the Apache Tomcat Web server,
which you will need to run your bookstore application. In Tutorial 30, you
will use HTML to create the client tier (also called the top tier)—the user
interface of your application. In Tutorial 31, you will create the application’s
information tier and create the connections with your database as well as use
SQL statements to obtain information from the database. Finally in
Tutorial 32, you will create the middle tier of the Web-based bookstore and
complete the application.

Object-Oriented Programming. Object-oriented programming is the most
widely employed technique for developing robust, reusable software, and
Java offers advanced object-oriented programming features. This book
introduces students to declaring classes and using objects, laying a solid
foundation for future programming courses.
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m Java Debugger. The Java 2 Software Development Kit (J2SDK) provides
software called a debugger, which allows you to analyze the behavior of your
applications to locate logic errors. At the ends of several tutorials, we pro-
vide Using the Debugger sections in which you will learn to detect and
remove logic errors by using the Java debugger.

Focus of the Book

Our goal was clear: Produce a Java textbook for introductory-level courses in com-
puter programming for students with little or no programming experience. This
book teaches computer programming principles and the Java language, including
data types, control statements, object-oriented programming, classes, GUI concepts,
event-driven programming, graphics, database, Web-applications development and
more. After mastering the material in this book, students will be able to program in
Java and to employ its cross-platform capabilities.

Lab Setup

Before you can compile and run the applications in this book, the Java 2 Software
Development Kit (J2SDK), or an appropriate Java development tool, must be
installed. We discuss installing the J2SDK in the Before You Begin section that fol-
lows the Preface. For computer labs in which students are not allowed to install
software, instructors and system administrators must ensure that appropriate Java
software is installed on the lab computers in advance of the course. Several tutorials
require additional software. Tutorial 26 requires IBM’s Cloudscape database soft-
ware, which is included on the CD that accompanies this book. The Cloudscape
installation instructions appear in Tutorial 26. Tutorial 28 uses speech synthesis soft-
ware, which must be installed to run and develop the Phone Book application.
Download and installation instructions for this software appear in Tutorial 28. Con-
figuring and executing the Bookstore case study in Tutorials 29-32 require IBM’s
Cloudscape database software and Apache Tomcat software, which is also included
on the CD that accompanies this book. Installation instructions for Apache Tomcat
appear in Tutorial 29. [Note: For instructors and students who prefer to use
Microsoft Access for the database applications, we will post instructions at
www . deitel.com/books/simplyJaval/index.html.]

Note Regarding the Platform We Used to Develop the Book

We assume that students are using Windows platform computers (Windows 2000 or
Windows XP, in particular), so all directory names, instructions and sample screen
captures appear in Windows format. However, the instructions and concepts pre-
sented work well on most computer platforms. [Note: All windows that show source
code were created in Sun™ ONE Studio 4 Community Edition. © Copyright 2003
Sun Microsystems, Inc. All rights reserved. Used by permission.]

Note Regarding Terminology Used for Event Handlers in the Book

Each event handler in this book calls another method, which actually contains the
code that processes the event. For a JButton named calculateJButton, for exam-
ple, the event handler actionPerformed calls method calculateJButtonAction-
Performed to process the event. We implemented the code in this manner so that our
code would be similar to the code that is generated by the GUI designers provided
with many of today’s popular Java IDEs. In the early chapters, we refer to methods
such as calculate]ButtonActionPerformed as “event handlers.” Chapter 13 pre-
sents a more thorough introduction to event handling. At that point, we refer to
methods like calculate]ButtonActionPerformed as “methods” and use the term
“event handler” only for those methods that are declared by event-listener interfaces.
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Objectives

Each tutorial begins with objectives that inform students of what to expect and give
them an opportunity, after reading the tutorial, to determine whether they have met
the intended goals.

Outline

The tutorial outline enables students to approach the material in top-down fashion.
Along with the tutorial objectives, the outline helps students anticipate future top-
ics and set a comfortable and effective learning pace.

Example Applications (with Application Outputs)

We present Java features in the context of complete, working Java applications. We
call this our LIVE-CODE approach. All examples are available on the CD that
accompanies the book or as downloads from our Web site, www.deitel.com/
books/simpTlyJaval/index.html.

Illustrations/Figures

An abundance of charts, line drawings and application outputs are included. The
discussion of control statements, for example, features carefully drawn UML activ-
ity diagrams. [ Note: We do not teach UML diagramming as a program-development
tool, but we do use UML diagrams to explain the precise operation of many of
Java’s control statements.]

Programming Tips

Hundreds of programming tips help students focus on important aspects of applica-
tion development. These tips and practices represent the best the authors have
gleaned from a combined seven decades of programming and teaching experience.

Good Programming
Practices

Good Programming Practices highlight techniques that help students write applica-
tions that are clearer, more understandable and more maintainable.

R Common
Programming Errors
Students learning a language —especially in their first programming course—fre-

quently make errors. Pointing out these Common Programming Errors in the text
reduces the likelihood that students will make the same mistakes.

% Error Prevention Tips

These tips describe aspects of Java that prevent errors from getting into applica-
tions in the first place, which simplifies the testing and debugging process.

The GUI Design Tips highlight graphical-user-interface conventions to help stu-
dents design attractive, user-friendly GUIs and use GUI features.

___ﬁ Performance Tips

Teaching students to write clear and understandable applications is the most impor-
tant goal for a first programming course. But students want to write applications
that run the fastest, use the least memory, require the smallest number of key-
strokes, etc. Performance Tips highlight opportunities for improving application
performance.
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The Portability Tips provide insights on how Java achieves its high degree of porta-
bility among different platforms.

The Software Design Tips highlight architectural and design issues that affect the
construction of object-oriented software systems.

Skills Summary
Each tutorial includes a bullet-list-style summary of the new programming concepts
presented. This reinforces key actions taken to build the application in each tutorial.

Key Terms

Each tutorial includes a list of important terms defined in the tutorial. These terms
also appear in the index and in a book-wide glossary, so the student can locate
terms and their definitions quickly.

240 Self-Review Questions and Answers

Self-review multiple-choice questions and answers are included after most sections
to build students’ confidence with the material and prepare them for the regular
exercises. Students should be encouraged to attempt all the self-review exercises
and check their answers.

506 Exercises (Solutions in Instructor’s Manual)

Each tutorial concludes with exercises. Typical exercises include 10 multiple-choice
questions, a “What does this code do?” exercise, a “What’s wrong with this code?”
exercise, three regular programming exercises and a programming challenge. [Note:
In the “What does this code do?” and “What’s wrong with this code?” exercises, we
show only portions of the code in the text, but the instructor’s manual contains full
applications with outputs.] Several tutorials also include exercises that require stu-
dents to use the Java debugger to locate and fix logic errors in applications.

The questions involve simple recall of important terminology and concepts, writ-
ing individual Java statements, writing small portions of Java applications and writing
complete Java methods, classes and applications. Every programming exercise uses a
step-by-step methodology to guide the student. The solutions for the exercises are
available only to instructors through their Prentice-Hall representatives. [NOTE:
Please do not write to us requesting the instructor’s manual. Distribution of this pub-
lication is strictly limited to instructors teaching from the book. Instructors may
obtain the solutions manual only from their regular Prentice Hall representatives. We
regret that we cannot provide the solutions to professionals.]

GUI Design Guidelines

Consistent and proper graphical user interface design is crucial to visual program-
ming. In each tutorial, we summarize the GUI design guidelines that were intro-
duced. Appendix C, GUI Design Guidelines, presents a cumulative list of these
GUI design guidelines for easy reference.

Java Library Reference Summaries

Each tutorial includes a summary of the components, classes, methods and other
Java Library objects discussed in the tutorial. The summary includes a picture of
each component, shows the component “in action” and lists the component’s prop-
erties, events and methods that were discussed up to and including that tutorial. In
addition, Appendix D groups the controls by tutorial for easy reference.
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Index

The extensive index includes important terms both under main headings and as sep-
arate entries so that students can search for any term or concept by keyword. The
code examples and the exercises are also included in the index. For every Java
source code application in the book, we indexed it both under the appropriate
application and as a subindex item under “applications.” We have also double-
indexed features such as components, methods and classes. This makes it easier to
find examples using particular features.

Simply Java Ancillary Package
Simply Java is accompanied by extensive ancillary materials for instructors, includ-
ing the following:
m Instructor’s Resource CD (IRCD) which contains the
m [Instructor’s Manual with solutions to the end-of-tutorial exercises and

s Test-Item File of multiple-choice questions (approximately two per tuto-
rial section).

= Customizable PowerPoint® Slides containing all the code and figures in the
text, and bulleted items that summarize the key points in the text. The slides
are downloadable from www.deitel.com/books/simplylaval/index.html
and are available as part of Prentice Hall’s Companion Web Site for Simply
Java Programming, which offers resources for both instructors and students.
The Companion Web Site is located at waw. prenhall.com/deitel.

Companion Web Site

For instructors, the Companion Web Site offers a Syllabus Manager, which helps
instructors plan courses interactively and create online syllabi. Students also benefit
from the functionality of the Companion Web Site. Book-specific resources for stu-
dents include:

= PowerPoint® slides

= Example source code

= Reference materials from the book appendices
» Tutorial objectives

= Tutorial summaries

= Tutorial outlines

= Programming tips from each tutorial

= Online Study Guide —contains additional short-answer self-review exercises
with answers

m Students can track their results and course performance on quizzes using the
Student Profile feature, which records and manages all feedback and results
from tests taken on the Companion Web Site. To access the Companion Web
Site for Simply Java Programming, visit waw . prenhall.com/deitel.

Course Management Systems

Selected content from Simply Java Programming and other Deitel texts, is available
to integrate into various Course Management Systems, including CourseCompass,
Blackboard and WebCT. Course Management Systems help faculty create, manage
and use sophisticated Web-based educational tools and programs. Blackboard,
CourseCompass and WebCT offer:

m Features to create and customize an online course
s Communication tools

= Flexible testing tools

= Support materials
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In addition to the tools found in Blackboard and WebCT, CourseCompass from
Prentice Hall includes:

= CourseCompass course home page, which makes the course as easy to navi-
gate as a book.

= Hosting on Prentice Hall’s centralized servers, which allows course adminis-
trators to avoid separate licensing fees or server-space issues.

= “How Do I” online-support sections are available for users who need help
personalizing course sites.

= Instructor Quick Start Guide

One of the great pleasures of writing a textbook is acknowledging the efforts of
many people whose names may not appear on the cover, but whose hard work,
cooperation, friendship and understanding were crucial to the production of the
book. Many people at Deitel & Associates, Inc., devoted long hours to this project.

= Abbey Deitel, President
= Barbara Deitel, Chief Financial Officer

m Christi Kelsey, Director of Business Development

We would also like to thank several of the participants in the Deitel & Associ-
ates, Inc., College Internship Program: Adam Burke, Connor Dutson, Nathan Lar-
son, Brian O’Connor, Mike Oliver and Nick Cassie.!

We are fortunate to have been able to work on this project with the talented and
dedicated team of publishing professionals at Prentice Hall. We especially appreci-
ate the extraordinary efforts of our Computer Science Editor, Kate Hargett and her
boss and our mentor in publishing—Marcia Horton, Editorial Director of Prentice-
Hall’s Engineering and Computer Science Division. Tom Manshreck and Vince
O’Brien did a marvelous job managing the production of the book. Chirag Thakkar
and John Lovell served as production editors and Sarah Parker handled editorial
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of Prentice Hall, who managed the review process. The 37 reviewers from colleges,
industry and Sun Microsystems helped us to get this book “right.” Adhering to a tight
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Good luck!
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